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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 58031, 58039, 58042, 60009, 60017 


57836 (NP—22365) Northern Great Plains coal: conflicts and 
options in decision making. A future choices project of the Upper 
Midwest Council. Murphy, M.J.; Maeder, S.; McIntire, J.I. (U (Upper 
Midwest Council, Minneapolis, Minn. (USA)). Apr 1976. vp. 

west Council, Minneapolis, MN. 

The issues, problems, and use of Northern Great Plains coal 
to meet part of the nation’s energy needs are discussed. Various 
approaches to problem solving, including multi-state or regional 
linkages, for both short-term and long-term management of resource 
development are considered. Topics covered include: utility deci- 
sions and regulation, comparing two plant sites, energy transporta- 
tion alternatives, regional planning and decision making, understand- 
ing growth and limits, and coal on Indian lands. Definitive recom- 
mendations and precise conclusions are presented addressing broad 
policy questions, alternatives that deal with problems of decision 
making, energy and other resource policy, economic considerations, 
and the importance of social and cultural values. (MCG) 


57837 Alternate fuel sources: ERDA research program. White, 
P.C. (Energy Research and Development Administration, Washing- 
ton, DC). Proc., Am. Pet. Inst., Sect. 3; 55: 41-50(1976). 

From 41. midyear meeting of the refining department of the 
ane Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

The United States is dependent on petroleum and natural gas 
for 77% of its total energy consumption. The economy is geared to 
function on liquid and gaseous fuels while the supply of naturally 
occurring hydrocarbons is steadily decreasing. Projections show that 
at current consumption levels the U. S. supply will run out within 
the next forty years. While the production of oil and gas can be 
increased through the application of secondary and tertiary recovery 
techniques, this will only stretch the U. S. resources by ten years. 
The Energy Research and Development Administration has devel- 
oped a research, development and demonstration program aimed at 
developing alternative energy sources. One of the major programs is 
aimed at converting the vast coal reserves into more usable forms 
through coal liquefaction, high and low Btu gasification, and better 
methods of burning coal in its solid form. In addition, more ad- 
vanced energy systems such as magnetohydrodynamics are being 
developed. The successful development of coal conversion technol- 
ogies will allow the necessary time to develop inexhaustible sources 
of energy such as the nuclear breeder and solar energy. 


PROCESSING 
REFER ALSO TO CITATION(S) 58006, 58957 


57838 (ORNL/TM—6003) Coal technology program progress 
report for June 1977. (Oak Ridge National Lab., Tenn. (USA)). Aug 
1977. Contract W-7405-ENG-26. 65p. Dep. NTIS, PC A04/MF 
AO}. 

Three operability tests for hydrocarbonization of Illinois No. 
6 coal were conducted with encouraging results; remedial measures 
are planned for some problems encountered. Progress in support of 
in situ gasification continued on the matrix of planned experiments 
involving the pyrolysis of large blocks of bituminous coal. In the 
coal-solvent-hydrogen mixing project, fluid dynamics data for co- 
current upflow of air and coal slurry through the packed column 
were measured. Metallurgical analyses of test coupons exposed for 


500 hr in the Fluidyne fluidized bed coal combustor have shown 
only slight to moderate corrosion. In the gas-fired potassium boiler 
project, all of design work and construction of equipment tower was 
completed. During the next several months, work will continue on 
the installation of piping, electrical wiring and heaters, and the 
instrument and control system, In the design studies of a coal-fired, 
alkali-metal-vapor topping cycle the first phase of a cycle analysis 
and the design and analysis of a metal vapor turbine were 

The design of an atmospheric pressure fluidized bed furnace, the 
condenser-steam generator, and the layout work for the overall 
system is continuing. In the engineering studies evaluation project, 
work continued on: process modeling; preparation of a Synthetic 
Fuels Research Digest; a survey of industrial coal conversion equip- 
ment capabilities; and studies of fluidized bed hydrothermal liquefac- 
tion, rapid hydrogenation, hot gas cleanup, large air separation 
plants, and processes for heat recovery. In the process and program 
analysis project, studies continued on low-Btu gasification, high-Btu 
gasification, liquefaction, direct combustion, advanced power con- 
version, and coal beneficiation. The coal-burning gas turbine project 
has been reoriented to the development of coulencbaas for fluidized- 
bed coal combustion, closed-cycle gas turbine systems for potential 
industrial applications requiring heat and electrical energy. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 58010 


57839 Past and present developments in lignite high-temperature 
coking in East Germany. An example of the efficient utilization of the 
energy source lignite. Dubsky, W.; Klos, E.; Knauth, B. (PKM 
Anlagenbau Leipzig, E Ger). Energietechnik; 26: No. 12, 536- 
545(Dec 1976). (In German). 

Starting with previously reported research by E. Rammler 
and G. Bilkenroth, development trends during the past 25 years are 
described. Achievements in the production of lignite and coke are 
discussed. Several coking plants in East Germany are described and 
their production facilities compared. 17 refs. 


57840 (FE—1220-24) Clean Coke Process: development 
studies. Report for first quarter 1977. (USS Engineers and Consul- 
tants, Inc., Pittsburgh, Pa. (USA)). May 1977. Contract EX-76-C-01- 
1220. 24p. Dep. NTIS, PC A02/MF AO1. 
The coal-preparation equipment was used to prepare about 
8500 pounds of coal for carbonization and hydrogenation PDU 
testing. Carbonization PDU tests at 820 and 1325°F were made with 
10- by 100-mesh Illinois coal as first-stage feed. Extensive mainte- 
nance work on the carbonization PDU included remachining the 
ring grooves in the 10-inch flanges on the reactor and the inter- 
changer. Tar produced in first-stage carbonization in the 3-inch unit 
was distilled, and the tar acids, tar bases, and neutral oils recovered 
from the chemical-oil fraction were analyzed by gas chromato- 
graphy. Studies were continued toward determining optimum condi- 
tions for treating West Kentucky and Pittsburgh Seam coals to 
render them nonagglomerating during carbonization. The flash va- 
porizer of the binder-preparation PDU was operated to process 
liquid blowdown from the carbonization PDU. A gas-recycle system 
was added to the catalytic hydrogenation unit of the hydrogenation 
PDU. The changes in the hydrogenation area that were specified by 
Research Laboratory management and the Safety Department have 
been completed. A coal-conversion run was begun but was shut 
down by pump failure. In the cokemaking area, coke pellets were 
uced from process char and a binder consisting of Solvent- 
Refined-Coal (SRC) product fluxed with SRC process-derived sol- 
vent oil. 
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57841 Coke manufacturing process. Deruelle, J.; Penet, O. (to 
Houilleres du Bassin de Lorraine). US Patent 4,038, 153. 26 Jul 1977. 
Priority date 27 Jun 1974, France. 8p. 

Pulverulent coke and granular reactive coke are produced, 
respectively, from fines and grains of coal of grades which are not 
normally usable for coking, containing more than 15 percent of 
volatile matter and having a swelling index between 1 and 8, by 
carbonization between 600°C and 1100°C, wherein combustion air 
in excess of that which would be necessary to bring the coke to the 
desired coking temperature is introduced into a slightly inclined 
rotary tubular oven through which the coal during its conver- 
sion into coke, the air introduction being effec ted between the coke 
outlet and the zone in which the product reaches its maximum 
temperature and being controlled so that the temperature of the 
gases issuing from the oven is kept above 600°C. At least 60 percent 
of the air is preferably introduced at the downstream end of the 
oven, and further air may be introduced at intermediate points along 
the oven length. An endothermic fluid such as water may also be 
injected at the downstream end of the oven. Preferably the lowest 
rate of tem: a rise of the product (10° to 15°C/min) is in the 
300° to 450°C temperature zone of the oven. 3 figures. 


57842 Upgrading solid fuel-derived tars produced by low pressure 
hydropyrolysis. Greene, M. (to Cities Service Co.). US Patent 
4,013,543. 22 Mar 1977. Filed date 15 Dec 1975. 10p. 

Crushed carbonaceous fuel is rapidly mixed with hot hydro- 
gen, at 500° to 1,500°C and 0 to 250 psig., in a reactor, and then, 
after a short reaction time, rapidly quenched. The total heat-up, 
reaction, and quench time is less than 2 seconds. ‘This short residence 
time and rapid heat-up results in a high yield of carbonaceous tars. 
The carbonaceous tars are subsequently and directly introduced into 
a fluid coker to obtain gas, upgraded carbonaceous tars, and hot 
coke. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 57882, 57914, 57915, 57922, 
58020, 60018 


57843 (BNWL-SA—6030) Molten salt scrubbing process for re- 
moval of particles and sulfur from low Btu fuel gases. 
Moore, R.H.; Schiefelbein, G.F.; Stegen, G.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. ‘(USA)). 1977. Contract EY-76-C- 
06-1830. 22p. (CONF-770624—1). Dep. NTIS, PC A02/MF AOI1. 
From Meeting of the Canadian Chemical Engineering Soci- 
ety; —s Canada (Jun 1977). 
© maximize the overall efficiency of combined cycle power 
production sensible heat in low Btu gas must be conserved. gas 
must be cleaned to remove particles and sulfur compounds before it 
enters the gas turbines and at temperatures well above those wherein 
proven technology is available. Gas cleaning at ordinary tempera- 
tures is most effectively achieved by liquid scrubbing and can also be 
done at elevated temperatures using molten salts. The process de- 
scribed employs mixtures of molten carbonates. 


57844 (FE—2011-7) Catalysts for upgrading coal-derived liquids. 
Quarterly report, December 9, 1976—March 8, 1977. Crynes, B.L. 
(Oklahoma State Univ., Stillwater (USA). School of Chemical - 
neering). 21 Mar 1977. "Contract EX-76-C-01-2011. 32p. Dep. 

PC A03/MF AOl1. 

Three experimental run series were conducted to assess a 
Synthoil liquid for he 5 eee in ees, Results from one of 
these experiments and T one made previously are report- 
ed. This Synthoil tiquid i is rather resistant to sulfur and nitrogen 
removal, and the trickle bed reactors would often become plugged 
when ety: gers hed 800°F, 3 hours space time. With most 
of the sulfur in residue fraction, little desulfurization was 
achieved with either NiMo or CoMo on alumina catalysts until 
sufficient hydrocracking had occurred. Very little nitrogen could be 
removed under all conditions tested. At the most severe conditions 
assessed (800°F, 3 hr, 1500 psig) only 23 to 39 percent nitrogen 
removal was realized. Both catalysts revealed suprisingly little 
change in hydroremoval when changing reaction temperature from 
700 to 800°. Design changes were completed on the Catalyst Life 
Test Unit, and a successful 176-hr test or shakedown experiment was 
conducted. High-resolution low-voltage electron-impact mass spec- 
tra were recorded on photographic plates for a number of the 
fractions obtained from the asphaltenes which were isolated from a 
coal liquid derived from Colorado Bear Mine coal by the COED 

Considerable effort was expended on acquiring and process- 
ing high-resolution 70-eV and low-voltage electron-impact mass 
p= data for the various asphaltene fractions which had been 
recorded on photographic plates. 
cleaning gases and apparatus therefor. Zimmer- 
mann, F.; Lenk, A. (to STEAG Aktiengesellschaft). US Patent 
4,036,606. 19 Jul 1977. Priority date 19 Sep 1974, German, Federal 
Republic of (F.R. Germany). 6p. 
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A method and ap are described for cleaning — 
especially those generated by the pressurized of coal, to 
remove impurities therefrom, especially tar, dust, and salts, in which 
the gases are washed with a — water, in a scrul 

unit and the wash liquid is cl to yield a major clean liqui 
stream which is recycled by a circulating means to the scrubbing 
unit and a minor impurities concentrate stream from which the 
impurities are removed, in a separator unit. Preferably the wash 
liquid is cleaned using a plurality of hydrocyclones which may be 
arranged in series or in parallel. Optionally the liquid recovered from 
the impurities concentrate stream is returned to the scrul unit, 
although if the quantity of this liquid is equal to the quantity of liquid 
required for the de-salting of the wash liquid, no recovered liquid is 
returned to the scrubbing unit. | figure. 


57846 Apparatus for removing solid matter from coal tar. Bernet, 
H.G.; Martens, T. (to Societe Francaise d’Etude d'Installations Si- 
derurgiques Sofresid). US Patent 4,036,603. 19 Jul 1977. Priority date 
25 e 1974, France. 4p. 

A process and apparatus for removing solid matter from coal 
tar recovered from distillation comprising the steps of centrifug- 
ing the tar in order to produce a liquid consisting of tar which 
is substantially free of residual solids and a solid phase consisting of 
solid matter and tar, and mixing the solid phase with a solid material 
comprising carbon are described. 1 figure. 


57847 Nonisothermal desulfurization 
hydrogen. Baumann, H.; Klein, J.; Juentgen, H. (Bergbau-Forsch, 
Essen). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 4, 
159-164(Apr 1977). (In German). 
sing nonisothermal experimental methods the hydrogen- 
induced = Be of sulphur as hydrogen sulphide from coal is mea- 
sured with reference to temperature. The influence of the hydrogen 
partial pressure and of the coal rank on the degree of desulphuriza- 
tion are investigated. It is found that low rank coals release most of 
their organic sulphur at temperatures below 500°C even in the 
absence of hydrogen, whereas anthracites release their organic sul- 
phur above 600°C by reacting with hydrogen. At about 800°C a 
reaction takes place whereby the sulphur is Goons to coal so firmly 
that it cannot be removed by hydrogen even at temperatures up to 
1000°C. Kinetic data (activation energy and frequency factor) estab- 
lished for the reaction of hydrogen with pyrite, and at the same time 
the enthalpy and the entropy of reaction of hydrogen with iron 
sulphide emerging from pyrite are reported. 29 refs. 


57848 Removal of sulfur from carbonaceous fuel. Schroeder, 
W.C. US Patent 4,013,426. 22 Mar 1977. Filed date 5 Mar 1975. 8p. 

The sulfur content of solid us material, such as 
coal or lignite, is reduced by feeding said material under recycle gas 
pressure into a continuous closed pressurized cyclic system operat- 
ing in the range of about 5 to 30 atmospheres, contacting the coal in 
a desulfurization zone of the cyclic system with hot hydrogen- 
containing gases at about 1600°F, removing the desulfurized coal 
from the resulting gas stream, removing sulfur compounds from the 
gas stream, and burning a part of the resulting gas stream to supply 
the hot hydrogen-containing gases for contacting the coal. Hydro- 
on nee ee Se one gas stream is generated from the coal 

the desulfurization zone. Vie culy tepet © Ge Guten bend al 
oxygen. Desulfurized coal, sulfur and excess gases are removed as 


of coal with the help of 


57849 Colloidal pyrite growth in coal. Greer, R.T. (lowa State 
Univ., Ames). 411-423 of In Colloid and interface science. 
Volume V. Bioco’ een monolayers, membranes, and gen- 
New York; Academic Press, Inc. (1976). 
ite (FeS2) constitutes the major source o! sulfur in coal. As 
of experiments to assess sulfur removal techniques, this 
led to the recognition of colloidal size pyrite as ee a 
primary constituent of the various sized pyrite concretions found 

coal samples. This significant characterstic relates to choice and 
improvement of processing and purification procedures, as well as to 
the importance of taking into ame the chemical reactivity of 
these colloidal particles in pyrite refuse disposal schemes. Microscale 
characterization of sulfide phases has been performed for complete 
channel samples on a micron size scale utilizing combined scanning 
electron microscope-energy ye 4 X-ray analysis ee for 
the microstructural and the microchemical information, 
respectively. A nodule is commonly comprised of an assembly of 
various size framboids which have been joined by an i of 

additional pyrite. Within each spherical assembly of i 
(framboid), the pyrite crystallite size is exceptionally uniform, and 


yet when comparing different framboids within even a small 
of a specimen, the pyrite crystallite size varies somewhat i 


framboid to framboid. t nucleation and crystallization 
processes occurred for each framboid. The pyrite material con- 
densed from a gel. Numerous nucleation sites were q 

cvdece at age agregnton a ing material. There is 
evidence that larger Lay tpn very small aggrega- 
tions of atoms and embryos have reverted back to the gel phase. 
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HYDROGENATION 
REFER ALSO TO CITATION(S) 57840, 57848, 57885, 57924, 57939 


57850 (CONF-770831—1) Mild hydrocarbonization of western 
coal, Cochran, H.D. Jr.; Holmes, J.M. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 17p. Dep. NTIS, 
PC A02/MF AOl1. 

From 4. international conference on coal gasification, lique- 
faction and conversion to electricity; Pittsburgh, Pennsylvania, USA 
(4 Aug 1977). 

Experiments with Wyodak coal at ORNL have suggested a 
process based on mild hydrocarbonization to — oil, gas, and a 
low-sulfur char with no net consumption of hydrogen. Preliminary 
economic evaluation of the process is highly encouraging. The 
experimental results are presented and a process flowsheet is de- 
scribed. Product price estimates can be derived which are very 
attractive when compared with product prices from other coal 
conversion technologies. 


57851 ame caking coal and method for production thereof. 
Aoki, Y.; Hase, A.; Ito, , (to Nissho-Iwai Co., Ltd.). US Patent 
4,033, 728. 5 Jul 97. Priority date 11 Nov 1974, Japan. 10p. 
Synthetic caking coal is obtained by hydrogenating weakly 
caking or non-caking coal and then subjecting the thus treated coal 
to heat polymerization preferably in a nonoxidizing atmosphere, and 
also relates to a method for production of such synthetic caking coal. 


57852 Hydrogenation of coal. Martin, T.G. (to Coal Industry 
(Patents) Ltd.). US Patent 4,036,731. 19 Jul 1977. Priority date 19 
Dec — United Kingdom of Great Britain and Northern Ireland 
(UK). 6p. 

The present invention relates to a process for the hydrogena- 
tive extraction of coal which comprises extracting finely divided 
coal at an elevated temperature between 340° and 480°C with a 
gaseous solvent and a hydrogen donor, which solvent at the extrac- 
tion temperature is above its critical temperature, separating the gas 
phase extract from the solids residue when extraction 
completed and thereafter condensing the extracted products from 
the gaseous or vapor phase. The coal is preferably finely divided 
such that 90 percent of the coal particles pass through a 1.5 mm 
mesh screen. The solvent may comprise a number of utilizable 
solvent components and the solvent selected such that the sum of the 
reduced partial pressures of the utilizable solvent components is 
greater than | at the extraction temperature. 


GASIFICATION 


REFER ALSO TO CITATION(S) 57923, 57932, 57933, 57952, 
58001, 58002, 58004, 58010, 58011, 58019, 58426, 58587, 58588, 
58589, 58598, 58599, 60013, 60014, 60050, 60399 


57853 (AED-Conf—76-552-001) Coal gasification with nuclear 
process heat from high-temperature reactors in the presence of steam. 
van Heek, K.H. (Bergbau-Forschung G.m.b.H., Essen (Germany, 
F.R.)). 1976. A. (In German). (CONF-761176—1). Dep. NTIS (US 
Sales Only), PC A02/MF A0Ol. 

From Seminar on gas generation and utilization today and 
tomorrow; Wuppertal, German, Federal Republic of (F.R. Ger- 
many) (11 Nov 1976). 

As an introduction, there are presented the main reasons for 
coal gasification with nuclear process heat. There follows a survey 
of the state of research and development dealing with three main 
problems in the process: realization of commercial HTR’'s with 
temperatures exceeding 950°C; transfer of heat from the nuclear 
reactor into the gasification process; and construction of a suitable 
allothermal generator. The conclusion deals with a presentation of 
operational data on plants of the future. 


— (ANL—77-41) Materials Science Division coal technology 

th quarterly report, January—March 1977. Ellingson, W.A. (Ar- 
a National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 
S7p. Dep. NTIS, PC A06/MF AOI. 

This broad-base materials engineering program, begun in Oc- 
tober 1974, includes studies on both ceramic (refractory) and metal- 
lic materials presently being used or intended for use in coal- 
conversion systems. Appropriate laboratory and field experiments 
are integrated such that the results have immediate impact on the 
present pilot-plant and proposed demonstration-plant designs. The 
report presents the technical accomplishments. 


57855 pera gy Fluidization characteristics of coal 
gasification materials. Babu, S.; Shah, B.; Talwalkar, A. (Institute of 
Gas Technology, Chicago, ‘iL "(USA)). 1976. Contract EX-76-C-01- 
2286. 34p. Dep. NTIS, PC A03/MF AO1. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 
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General design principles that have been developed for other 
industries can be applied to coal conversion systems only after 
suitable modifications, to account for Gitiorences in type in types of materi- 
als handled or for differences in processing 
which plays a major part in coal conversion , is one such 
area. Under an ERDA contract to develop a Conversion 
Systems Technical Data Book, the Institute of Gas Technology is 
reviewing the available methods and correlations required to design 
fluidized beds. The design formulas and reagan sh were evaluated 
for the coal gasification materials including coal, char, limestone, 
dolomite, and iron ore. The published data used to evaluate these 
correlations covered a wide range of operating conditions: 
diameters, 70 to 2870 microns; particle densities, 16 to 245 3 
bed diameters, 1 to 11. 5 inches; bed heights, 4 to 50 inches; operating 
pressures, 14.7 to 1015 psia; and fluidizing gas density, — to 5 Ibs/ 
ft®. The characteristics of the gas-solids system and the y aoreing 
conditions of coal gasifiers being different from most of 
monly tested fluidized beds, some of the published correlations were 
found to be inadequate. Wherever required, empirical correlations 
were developed and compared with the published data. This 
discusses the findings related to the minimum fluidization 
and fluidized-bed expansion ratio or bed density. The use of a 
tions descriptive of bubble characteristics to interpret bed expansion 
is also investigated. 


57856 (CONF-770312—5) 2 balance for the second under- 
ground coal gasification experiment, Hanna, Wyoming. Fischer, D.D.; 
Boysen, J.E.; Gunn, R.D. (Ener; y Research and Development Ad- 
ministration, Laramie, Wyo. “(USA). Laramie Laramie Energy Research 
Center). 1977. 29p. MF AO1. 

From Annual AIME meeting; Atlanta, Georgia, United 
States of America (USA) (Mar 1977). 

The second underground coal gasification experiment con- 
ducted by ERDA’s Laramie Energy Research Center at a site near 
— Wyoming, was completed on July 30, 1976. During the 
experiment production reached 0.32 Mma (12 Mft*/d) of 6.9 MJ/ 
m* gas (175 Btu/ft*). Approximately 6100 tonnes (6700 tons) of coal 
were gasified during the experiment. Energy return ratios of 4.5 to 
5.3, cold gas thermal efficiencies of 76 to 89 percent and overall 
process efficiencies of 65 to 74 percent were achieved during the 
second Hanna experiment. The experiment and the results obtained 
are described with emphasis given to the determination of the energy 
recovered relative to energy consumed in conducting the test. Data 
from this determination are compared with previously eae 
data from the first test conducted at pedi during 1973-197 


57857 (CONF-770440—8) Significance of natural aquifers in 
underground coal gasification. Gunn, R.D.; Fischer, D.D.; Whitman, 
D.L. (Energy Research and Development Administration, 

Wyo. (USA). Laramie Energy Research Center). Apr 1977. 15p. 
Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
America (USA) (12 Apr 1977). 

Research in the field of UCG poses es problems because 
of the impossibility of completely simulating the process in the 
laboratory. Field tests are by necessity large-scale undertakings and 
instrumentation is expensive because of the remoteness of the reac- 
tion zone. Under conditions such as these a theoretical understand: 
ing of the physical and chemical nature of the 
especially important role. Such a theory has been ‘end in in 
the form of a mathematical model has been widely beeen se 
field test results. The p' of such a model is to in’ 
data in order to acquire the information needed for 
ing design with a minimum of field tests and costly i 
As an example of the useful application of the mathematical 
data from the Phase III, Hanne I II field test have been analyzed with 
respect to the effects of the intrusion of groundwater on the UCG 
process. A theoretical understanding of the problem in turn has led 
to a number of potential remedies. 


57858 (CONF-770510—10) Characteristics of 
from an ash 


ned 


agglomerates 

. Mason, D.M. (Institute of Gas 
Technology, 0, Til. vag ‘1977. Contract EX-76-C-01-2336. 
13p. Dep. NTIS, PC A02/MF 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

An ash- Insite of Gas Technology (OT) The aglom- 
investigation at the Institute of Gas Rassger part ots (IGT). The 
erated ash obtained during gasi of coke breeze and FM 
is described, et a candies of Ga Gea 
discussed. (EJH) 


57859 (CONF-770652—10) Macroscopic sample effects on the 
pyrolysis of bituminous and subbituminous coals at coal 
Forrester, R.C. III. (Oak National 


heating rates. 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 9p. Dep. 
NTIS, PC A02/MF AOI. 
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From 3. annual wpiegpouns coal conversion symposium; 
Fallen Leaf Lake, California, United States of America (USA) (6 Jun 
1977). 

Two-dimensional pyrolysis behavior of 14- to 16-cm instru- 
mented blocks of bituminous and subbituminous coals is being exam- 
ined in support of in situ coal gasification process development. 
Results were obtained at conditions expected to occur underground. 
Ex ts utilizing maximum reactor temperatures of 500 to 

ior over periods of 4 to 60 h produced data correlating tar and 

—— ion rates and composition with maximum temperature 

g rate. Chars produced by some experiments have exhibit- 

oa] marked pyrophoricity. Furthermore, thermal profiles within the 

blocks during pyrolysis indicate clearly that volatilization of water is 

the heat transfer rate-limiting mechanism. Gas production from as- 

received specimens is observed to be significantly greater than that 

measured during the pyrolysis of powdered coal at similar heating 

rates. Diffusion of steam from a shrinking core of wet coal is 
postulated to account for this phenomenon. 11 figures. 


57860 (CONF-770655—2) Slurry pumping techniques for feeding 
high-pressure coal fication reactors. Bair, W.G.; Tarman, P.B. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1977. Contract 
EX-76-C-01-2435. 16p. Dep. NTIS, PC A02/MF AO!1. 

From Coal feeding systems conference; Pasadena, California, 
United States of America (USA) (21 Jun 1977). 

The Institute of Gas Technology has developed the HYGAS 
and Steam-Iron Processes to convert coal to a high-Btu substitute 
natural gas and for —— hydrogen. These processes require 
reactor pressures in the range of 1000 to 1500 psig, which is typical 
of other coal gasification processes for § pene substitute natural 
gas. An integral part of all these high-pressure processes is the 
mechanism for pressurizing and folie the coal into the reaction 
zone. The conventional way to feed solids into a pressurized reactor 
is to use lockhopper feeding systems. However, lockhoppers require 
large volumes OF | pressurizing gas and tend to leak through their 
pressure sealing valves. These valves must operate under dusty and 
abrasive atmospheres, while sealing at high pressures. Because lock- 
hoppers had disadvantages in feeding solids to our reactor systems, it 
was decided to investigate using a slurry feed system to pump the 
coal slurry to high pressure for direct introduction into the reactors. 


57861 (CONF-770706—21) Status of coal gasification, 1977. 
Schora, F.C.; Bair, W.G. (Institute of Gas Technology, Chicago, Ill. 
(USA)). 1977. 7p. of Gas Technology, Chicago, IL. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) @§ Jul 1977). 

A review is presented of the current Coal gasification pro- 
gram in the United States and Europe. High-pressure coal gasifica- 
tion processes, which are of paramount interest, are described. (EJH) 


57862 (CONF-770729—1) Overview of coal conversion process- 
es. Lee, B.S. (Institute of Gas Technology, Chicago, Ill. (USA)). 
1977. 12p. of Gas Technology, Chicago, IL. 

From Symposium on instrumentation and control for fossil 
demonstration plants; Chicago, Illinois, USA (13 Jul 1977). 

From an instrumentation and control standpoint, there seems 
to be no requirements for measuring temperatures, pressures, or flow 
quantities that exceed the bounds of present knowledge. The prob- 
lem is applying these primary process parameter measurements to 

environments of reasonably high temperature and pressure, com- 
bined with a potentially corrosive gaseous atmosphere. Adapting 
suitable materials to serve as containers for the measuring elements 
would allow these measurements to be taken satisfactorily. The 
measurement of derived process paramteres, such as bed levels, bed 
densities, or solids circulation rates, can be adapted from pressure 
differential measurements or other primary process parameters, al- 
though improvements are always desirable. From a severity stand- 
point, instrumentation, developed for high-Btu gas operation, should 
be operable for all coal conversion processes. Although advances in 
instrumentation and control technology are always desirable and 
anticipated, unlike nuclear energy development (with the demands 
posed by radioactivity), or the space program (with demands of 
extreme reliability under remote control) coal conversion does not 
present any new dimensions for instrumentation and control. 


57863 (CONF-770729—2) Instrumentation and data 
techniques in the HYGAS plant. Bair, W.G. (Institute of Gas 


pilot 
Technology, Chicago, Il]. (USA)). 1977. Contract EX-76-C-01-2434. 


12p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on instrumentation and control for fossil 
demonstration plants; Chicago, Illinois, USA (13 Jul 1977). 

Process control and data acquisition systems used in the 
operation of the HYGAS pilot plant are described. (EJH) 


(CONF-7708 10—4) Characterization of organics in aque- 
ous streams of coal conversion processes. Pitt, W.W. Jr.; Jolley, R.L. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 
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From 2. Pacific area ring conference; Denver, Colora- 


do, United States of Ameria Usa) (A Aug a 
The recognition of ure of the domestic supply 


of natural gas and ra wt has focused national attention on 
processes for the conversion of coal to liquid and gaseous hydrocar- 
bons. Each of the conversion technologies at one or more stages of 
the process involves the intimate contact of large quantities of water 
with organic material. As a consequence, this water becomes con- 
taminated with soluble and, to some extent, even insoluble organic 
compounds. To evaluate the environmental and industrial health 
effects and devise control technologies for the coal conversion 
technology, the identities and concentrations of the individual water- 
borne organics must be established. Because of the diversity and 
complexity of the organics involved, a powerful and versatile analyt- 
ical chemical m ology is required. One aspect of the methodolo- 
gy being developed at the Oak Ridge National Laboratory and some 
of the results obtained to date on contaminated waters before and 
after environmental control treatment are described. Some possible 
environmental implications are also discussed. 


57865 (FE—1207-34) Gas generator research and development 
BI-GAS process. 7ist monthly progress report for the period July 
1977. (Bituminous Coal Research, Inc., Monroeville, Pa. (USA); 
Phillips Petroleum Co., Homer City, Pa. (USA)). Aug 1977. Con- 
tract EX-76-C-01-1207. vp. (BCR-L—830). Dep. NTIS, PC A03/ 
MF AOl1. 

The life test of catalysts BCR Lots No. 3771, 3772, 3773, and 
3774 was completed during this report period. The results obtained 
from these non-nickel catalysts showed that the activities obtained in 
the normal operating temperature range were not sufficiently high to 
warrant further testing. A new, clear-plastic model for studying heat 
transfer characteristics in a fluidized bed has been completed. Initial 
tests will involve determining the bedside heat-transfer coefficient 
for a bare heat tube at various flows and with the tube at different 
axial locations in the model. No methanation PEDU tests were 
conducted during the month. Several maintenance jobs were com- 
pleted. Arrangements have been completed for a joint study on 
sulfur-tolerance testing of BCR fluid-bed methanation catalysts at 
Brigham Young University. The first three samples to be tested were 
sent on July 13, 1977. Analytical and data processing services 
continued in manor of the overall program. Pilot plant activity 
during the month included attendance at daily and bi-weekly review 
sessions concerned with various aspects of the general research 
program. No slag viscosity tests were conducted on the BCR slag 
viscometer; however, modifications to the procedure for measure- 
ments were made. 


57866 (FE—1513-58) Agglomerating burner gasification process. 
Design, installation, and operation of a 25-ton-a-day process develop- 
ment unit. Quarterly report, January—March 1977. Adams, R.R.; 
Corder, W.C. (Battelle Columbus Labs., Ohio a Jun 1977. 
Contract EX-76-C-01-1513. 36p. Dep. NTIS, PC A03/MF AOI. 

In spite of extreme weather conditions and a local fuel crisis, 
significant progress was made. Two extended runs in the PDU 
burner demonstrated that controlled temperatures could be main- 
tained by the autogeneous combustion of coal. Ash from the Rose- 
bud coal was captured during these runs as an agglomerated coating 
on the inert starter-bed material. Small-scale tests in a bench-scale 
agglomerating fluidized-bed reactor demonstrated that operation at 
bed temperatures around 2200°F should result in efficient agglomer- 
ation and ash capture. Task 4 on burner performance was concluded 
and work started on the gasifier performance studies under Task 5. 
The heat and material balances made during the course of the 
commercial-concept flowsheet development (Task 7) have verified 
that the process has a high overall efficiency (self sufficient in energy 
with an overall thermal efficiency of 78 percent). The design of the 
erosion test rig under Task 8 is 95% complete. 


(FE—1527-34) Gas generator research and dev 

TRI-GAS process. 71st monthly progress report for the period July 
1977. (Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). 
Aug 1977. Contract EX-76-C-01-1527. 12p. (BCR-L—829). Dep. 
NTIS, re A02/MF AO1. 

test was conducted in the PEDU with Rosebud 
char. About 800 pounds of coal were treated in Stage 1 and partially 
gasified in Stage 2. The new Stage | preheater greatly facilitated 
startup and operation. The test was terminated when tar condensed 
in the Stage 1 outlet gas line, PG- 33. 
57868 a Alloy ay by monolith supports for 
methanation of coal-derived gases: Phase technical pro- 
peep b Rang ig te RF Bartholomew, en 
(Brigham Young Univ., Provo, Utah (USA)). 6 May 1977. Contract 
EX-76-C-01-1790. 40p. Dep. NTIS, PC A03/MF AO1. 

This details accomplishments during the eighth quarter 
of investigation of new pellet- and monolithic-su; alloy cata- 
lysts for methanation of coal synthesis gas. Mono! Etecumente Ni, 
Ni—Co and Ni—MoO; catalysts were prepared. Hydrogen adsorp- 
tion upakes were measured for several pelleted and monolithic nickel 
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and nickel alloy catalysts. Differential activity tests were conducted 
at 225 and 250°C, 20.5 psia, and 30,000 hr~' for four commercial 
nickel- and molybdenum-containing catalysts. Conversion-tempera- 
ture measurements were performed for pelleted Ni—Pt, Ni—Rh, 
Ni—Ru, and Co catalysts at high pressure (365 psia) and for several 
monolithic nickel catalysts at low pressure (20 psia). Steady state 
— Yee tests were performed for 3% Ni/AlOs and 14% 
i/AbLOs. 


57869 (FE—2030-5) Characteristics of American coals iu rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
progress report, July—September 1976. Spackman, W.; Davis, A.; 
Walker, P.L.; Lovell, H.L.; Essenhigh, R.H.; Vastola, F.J.; Given, 
P.H. (Pennsylvania State Univ., University Park (USA). Coal Re- 
search Section). Dec 1976. Contract EX-76-C-01-2030. 9lp. Dep. 
NTIS, PC A05/MF AOl. 

Under Facet I, 158 coal samples have been added to the Penn 
State/ERDA —e Bank. Sixty-nine sets of analytical data and one 
characterized coal sample were provided upon request to other 
agencies. Facet IV-A research on reactor development and oper- 
ation shows that the gasification zone of a fuel bed is not diffusional- 
ly controlled. Pyrolysis of pulverized coal occurs under essentially 
isothermal conditions within the laminar flow furnace. Methanol 
densities of chars, work on which has recently begun under Facet 
IV-B, are found to be quite similar to helium densities. Small angle x- 
ray scattering studies (Facet IV-B) show that the internal pore 
structure of coal chars changes with rank of the starting coal 
precursor and the maximum temperature at which the char is pre- 
pared. Removal of inorganic impurities from chars by acid washing 
significantly reduces the extent of carbon deposition as a result of 
methane cracking. Reactivity and surface area are also affected by 
mineral matter removal. Furthermore, ion exchange increases char 
reactivity to steam. Under Facet V-B, the addition of coal to water- 
oil emulsions has been found to increase the heat absorbed by the 
water load on the furnace to levels comparable to that of fuel oil no. 
2. 


57870 (FE—2247-2) Gasification of residual materials from coal 
liquefaction. Evaluation of H-coal syncrude vacuum tower bottoms as 
feedstock to Texaco Coal Gasification Process. Final report on I 
laboratory test. Robin, A.M. (Texaco, Inc., Montebello, Calif. 
(USA). Montebello Research Lab.). Mar 1977. Contract EX-76-C- 
01-2247. 13p. Dep. NTIS, PC A02/MF AO1. 

A laboratory evaluation of a 20-Ib sample of Syncrude 
Vacuum Tower Bottoms (Sample LO-385) obtained from the H- 
Coal liquefaction of Illinois No. 6 coal (Burning Star Mine) was 
completed at Texaco’s Montebello Research Laboratory. The 
sample was judged to be a suitable feedstock for the Texaco Coal 
Gasification Process. Operating conditions and yields were estimat- 
ed. At 350 psig, 1000 Ib of the material should produce 30018 
standard cu ft of; hydrogen plus carbon monoxide with 99 percent of 
the carbon in the feed being gasified. A Type II preliminary pilot 
plant evaluation is recommended. 


57871 (FE—2247-3) Gasification of residual materials from coal 
liquefaction. Evaluation of H-coal settler stripped underflow as feed- 
stock to Texaco Coal Gasification Process. Final report on Type I 
laboratory test. Robin, A.M. (Texaco, Inc., Montebello, Calif. 
(USA). Montebello Research Lab.). Mar 1977. Contract EX-76-C- 
01- a. 11 p. NTIS, PC A02/MF AO1. 

Mae. evaluation of a 20-Ib sample of Settler Stripped 
Underflow (Sample LO-386) obtained from the H-Coal liquefaction 
of Illinois No. 6 Coal (Burning Star Mine) was completed at 
Texaco’s Montebello Research Laboratory. The sample was judged 
to be unsuitable in its present form as a feedstock to the Texaco Coal 
Gasification Process. The material does not melt. While a water 
slurry can be made containing up to 57 percent solids, only a very 
small portion of the material could be utilized as no method was 
successful in breaking up the caked solid into a uniform powder. A 
Type II preliminary pilot plant evaluation is not recommended. 


57872 (FE—2247-4) Gasification of residual materials from coal 
liquefaction. Quarterly report, January—March 1977. Robin, A.M. 
(Texaco, Inc., Montebello, Calif. (USA). Montebello Research 
Lab.). Apr 1977. Contract EX-76-C-01-2247. 10p. Dep. NTIS, PC 
A02/MF AO. . 

A summary of progress to April 1, 1977, is presented. Final 
reports on Type I Laboratory Evaluations for H-Coal Syncrude 
Vacuum Tower Bottoms” and "H-Coal Settler Stripped Underflow” 
were written and submitted to ERDA for approval. Two 5-gal. 
samples of Centrifuge Underflow” from raw liquefaction product 
from the 42 TPD Synthoil unit and one 5-gal. sample of “Vapor 
Stripper Bottoms” from the USS Engineers and Consultants, Inc. 
Clean Coke Hydrogenation Process have been received for Type I 
Laboratory Evaluations. Both materials appear to be suitable feed- 
stocks for the Texaco Coal Gasification Process. The analyses of the 
two Synthoil residues are summarized. Sample No. 1 contained 23 
percent ash and can be pumped at ambient temperatures. ~~” = 
2 contained 33 percent ash and will require a temperature o' 
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225°F to reduce its viscosity into the pumpable e. No 
difficulties are anticipated. Analyses of the Clean Coke } or mage 
included. This material contains about 13 percent ash and can be 
pumped at a temperature of about 200°F. No handling difficulties 
are anticipated with this material. 


57873 (FE—2247-5) Gasification of residual materials from coal 
liquefaction. Evaluation of synthoil centrifuge underflow as feedstock 
to Texaco Coal Gasification Process. Final report on Type I laborato- 
ry test. Robin, A.M. (Texaco, Inc., Montebello, Calif. (USA). Mon- 
tebello Research Lab.). Apr 1977. Contract EX-76-C-01-2247. 12p. 
Dep. NTIS, PC A02/MF A011. 

Laboratory evaluations of two 5-gal. samples of centrifuge 
underflow from raw ee product rom the vA TPD Synthoil 
Unit have been completed at Texaco’s Montebello Research Labora- 
tory. Both pore m were judged to be suitable feedstocks for the 
Texaco Coal Gasification Process. Based on these results, byt of each 
conditions and yields were estimated for gasifying 1000 petenbinns onan 
ee A Type II preliminary pilot plant evaluation is recommend. 


57874 (FE—2247-6) Gasification of residual materials from coal 
liquefaction. Evaluation of vapor stripper bottoms from the USS Clean 
Coke Hydrogenation Process as feedstock to the Texaco Coal Gasifi- 
cation Process. Final report on Type I 
(Texaco, Inc., Montebello, Calif. (USA). 
Lab.). Apr 1977. Contract EX-76-C-01-2247. 12p. Dep. NTIS, PC 
A02/MF AO1 

A laboratory evaluation of a 5-gal. sample of Vapor Stri 
Bottoms from U.S.S. — and Consultants, Inc. Clean 
Hydrogenation Process ( le USS 77.03-2007) was completed at 
Texaco’s Montebello Research Laboratory. The sample was s Judged 
to be a suitable feedstock for the Texaco Coal Gasification Process. 
Based on these results, o ting conditions and yields were estimat- 
ed for gasifying 1000 lb/hr of the material. At 350 psig, 36,400 
standard cubic feet of hydrogen plus carbon monoxide would be 
produced with 99 percent of the carbon in the feed being converted 
to syngas. A Type II preliminary pilot plant evaluation should be 
considered when enough material is available. 


57875  (FE—2299-9) Sulfidation-resistant alloy for coal gasifica- 
December 1, sarand Se Gr, a 28, 1977. 


Univ., Berkeley (USA). Dept. of Materials and Engner 
ing). i4 Mar 1977. Contract EX- 16001-2299, Cle I sip Dep. 
A04/MF AO1. 

Alloys low in Cr and high in Mn and Al are attacked rapidly 
in IITRI test gas mixtures. Studies were made on additions of 
various metals so far as their effects on scale formation and diffusion 
of S, C, Fe, and Mn. Various compositions gave ——— resistance 
to sulfidation. The effect of minor alloy additions (Si, Mn, Y, Ti, and 
Mo) on corrosion resistance was studied. 


57876 ee Improved techniques for 
Second quarterly report, October 1—December 31, 


gasifying coal. 
1976. Graff, R.A.; 
Yerushalmi, J. (City Univ. of New og, N.Y. Ay + 10 Jan 1977. 


Contract EX-76-S-01-2340. 62p. PC A04/MF AO1. 

While it is yet to be verified or po solids, the successful 
correlation of the fast bed data for FCC and Dicalite lends credibil- 
ity to the approach based upon the equivalent cluster diameter. If 
valid, the model would prove an important ictive tool. Experi- 
ments with FCC in the 6-in. bed provi further evidence that 


is a fairly sharp transition at which the bubble structure breaks down 
and gives way to a turbulent state reminiscent of the fast bed 
condition. Subject to further study, the results also indicate that a 
turbulent fluidization regime may exist that is distinct from the fi 
bed regime, and which in fact bridges bubbling and fast flui 

Solid hold up experiments show that the contribution of wall-solid 
friction to the pressure drop across the 3-in. fast bed is less than 1 
percent. Gas backmixing experiments conducted in the 6-in. 
show that the gas may be regarded in plug flow at all fluidizati 
states with gas velocities above about 4-5 ft/sec. i ts 
show that at lower gas velocities, in what might be the turbulent 
fluidization regime, gas backmixing may be more extensive. Study of 
the capture efficiency of the primary cyclone in the 6-in. system, 
with Dicalite as the test solid, shows that, at a given solid rate 
(above about | Ib/sec), the efficiency increases with decreas- 
ing gas velocity at the entrance to the cyclone, over a velocity range 
of 20.6 to 70.5 ft/sec. Coals covering the wide range from li to 
high-volatile A bituminous give remarkably similar yields of hydro- 
carbons in flash hydrogenation at 100 atm. Species heavier than 
xylene appear to be quantitatively collected in the reactor cold zone 
and their analysis appears warranted. Equipment is still under con- 
struction for the flash hydrolysis experiments. 


anne PB a on 11) Coal gasification 
tion. Test report. Collins, D.S. (Consolidated 
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Controls Corp., El Segundo, Calif. (USA)). yo 1977. Contract EX- 
76-C-01- 2355": Tip. Dep. NTIS, PC A04/MF 
Results of tests for evaluation of oe material candi- 
dates to be used in the development of coal gasification valves are 
ited. Materials chosen included seven high-strength refractor- 
ies and two ee t insulating refractories. All the refractories 
chosen are lumina content. All nine of the materials were 
tested for a of rupture, crushing strength, and shear strength 
at room ¢ seven high-strength refractory materials 
were tested od te sae “rushing wrt 4 at elevated temperature and six of 
these were subjected shock conditions. All but one of the 
high ———_ ovat were subjected to an impact resistance test. 
Five of the best performing high-strength materials were given 
thermal cycling tests from room temperature to 2000°F and checked 
for any permanent dimensional change. Four of these better per- 
H materials were subjected to modulus of rupture testing at 
2000 


57878 (FE—2355-12) Coal gasification valves. Phase I. Compo- 
nent development test procedure. Collins, D.S. (Consolidated Con- 
trols ., El Segundo, Calif. (USA)). Dec 1976. Contract EX-76- 
C-01-2355. "Y7p. Dep. NTIS, PC A02/MF AO. 

A procedure is presented for conducting development tests of 
critical valve components of the 8-inch Task III coal gasification 
valve. These tests will subject the individual components to maxi- 
mum —— environmental conditions and verify the adequacy of 
the desi 
57879 (FE—2355-18) Quality assurance program plan for U.S. 
Energy Research and Administration, Phase I. Roberts, 
R.A. (Consolidated Controls Corp., El Segundo, Calif. (USA)). Jun 
1977. Contract EX-76-C-01-2355. 22p. Dep. NTIS, PC A02/MF 
AOl. 

one ey gram plan outlines methods for complying 
with the AS Geller end | and pressure vessel code. It is for the Coal 
Gasification Valve program. (DLC) 


57880 aye en Coal gasification valves. Phase I. Compo- 
nent test report. Collins, D.S. (Consolidated Controls 
El Segundo, Calif. (USA)). — pore Contract EX-76-C-01- 

2355. “O4p. Dep. NTIS, PC A04/MF A 
Results are presented of el tests of critical valve 
components of the 8-in. Type III Coal Gasification Valve. These 
tests were designed to subject the individual components to repre- 
sentative maximum operating environmental conditions to verify the 
adequacy of the design. Tests of a ceramic-skinned sandwich-type 
construction, valve gate closure revealed a problem with porosity of 
ag — castable r tory core, permitting the full line pressure to 
_ the downstream ceramic skin. The load bearing 
then = Ca the closure was thus severely limited. The alternate 
design, solid ceramic closure, successfully met all requirements, 
being subjected to the following tests: Full 1600 psig pressure while 
measuring deflection; leakage determination, both inlet/outlet and 
outlet/inlet, (0 to 1600 psig) with ceramic inlet and outlet seats 
installed; a thermal shock test consisting of dropping 2000°F materi- 
al ‘eh the aunme preheated to 1060°F, and mechanical shock consist- 
ry al ten cycles of ng 65 Ib/cu ft. bulk density material from 
ight of 15 feet onto valve closure through an eight-inch pipe. 
The gate structure assembly was subjected to an ultimate tensile 
test. The ceramic spring was tested for load and deflection 
both at room temperature and at 2000°F. Thermal cycling of the 
inlet housing, outlet housing, the gate assembly, the inlet seat, and 
outlet seat is yet to be ormed and will be accomplished in the 
same —_ as the gate operational tests in which gate actuation 
forces will be measured both cold and at high temperature and with 
and without char or ash in the valve. A thermal survey will be 

conducted during this test. 


57881 fry te 1)) Development of a fast fluid bed gasi- 
fier. Phase 1, Task 1. Interim report, July—October 1976. Molayem, 
B. B. (Hydrocarbon R Inc., Trenton, N.J. Cay Feb 1977. 
tract EX-76-C-01-2361. 98p. Dep. NTIS, PC AOS/MF AOI. 
Ay SE-i tieed 1. Goeiaitg en edness gonem 
ee ee ee ae aie 
plan has been prepared for the construction of a 

gasifier in w in whieh where feasible, maximum use of existing equi 
been made. Plant tests and additi cold 
model testing necessary to meet the project requirements have also 
been identified. In light of the fact that no operating experience is 
available for a fast fluid bed gasifier on any scale, a number of 
contingencies have been i ted, in areas where warranted, in 
order to maximize successful development of the gasifier. This 
h has resulted in a capital cost requirement which exceeds 
estimated amount previously. Recognizing the fact that 
budget limitations exist, the design is presently under review for 
possible cost reductions. Construction of the prototype gasifier will 
re immediately following ERDA's approval of the plans presented 

in report. 
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(FE—2370-8) Coal mine-coal conversion plant interface 

and design. technical progress report, 
October 16, 1976—J: 15, 1977. (Bechtel Corp., San Francisco, 
Calif. (USA)). May 1977. Contract EX-76-C-01-2370. 124p. Dep. 
NTIS, PC A06/MF AOl1. 

Work has been carried out involving design of a conceptual 
integrated coal mine complex (ICMC) for providing coal to an 
adjacent conversion plant. Four contiguous, interconnected mines 
are involved requiring both longwall and room-and- mining. 
The evaluation of coal collection and transportation for providing 
coal from regional coal mines to remote conversion plant sites is 
considered. 


— (LA-UR—77-1341) Heat and mass transfer through south- 

estern subbituminous coals. Vanderborgh, N.E.; Wewerka, E.M.; 
Williams, JM. Bertino, J.P.; Cort, G. Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 9p. (CONF- 
710652—7). oe. NTIS, PC A02/MF AO. 

From 3. annual underground coal conversion sym 

Fallen Leaf Lake, California, United States of America (USA. 3 [os 
1977). 

) The vast —— of subbituminous coals known to exist in 
the Southwestern U.S. offer an attractive domestic resource to 
replace the oil and which have been the energy supply of this 
region. Yet tec and environmental problems suggest that this 

emphasis on coal may not be possible without new extraction and 
util ization technology. The work rted here describes studies in 
support of a concept that is specifically designed to utilize these 
Southwestern coal resources. A two-stage process is used to first 
pyrolyze and dry a seam segment, thus producing a stream of 
gaseous and liquid hydrocarbons while leaving a bed of highly- 

able semichar. This hot semichar is then gasified. Sensible heat 
rom the gasification step as well as carbon dioxide removed during 
gas cleaning are used to drive the pyrolysis step. The overall process 
yields two products, hydrocarbon liquids and low-Btu gas, and 
central to the efficiency and operation of this process is a complicat- 
ed heat and mass transfer process. A computational approach is 
described that permits the comparison of laboratory data with those 
predicted from digital finite element calculations. These data de- 
scribe the heat transfer caused by hot gas flows through media 
whose permeability is markedly changed by the flow processes. 


57884 (NP—21860and(App.1-2)) Use of Pennsylvania coals in 
low Btu processes: a . Special research 
report SR-112. Spackman, W.; Davis, A.; Walker, P. L. Jr. (Pennsyl- 
vania State Univ., University Park (USA). Coal Research Section). 
15 Oct 1976. 100p. State University, University Park, PA. 

The purpose of this project was to provide seed money to 
attract the ape hee pe to mount a major research and demonstra- 
tion program at providing an answer to the energy needs of 
Pennsylvania's numerous process industries. This report deals with 
the following topics: consideration of possible sources of energy 
from fossil fuels for the process industry in Pennsylvania; the plan 
for evaluating the problems of utilizing Pennsylvania bituminous 

; the schematic design of an experimental coal gasification facili- 
ty; the evaluation of potential facility sites; the basic composition of 
representative Pennsylvania coals and the PSU/ERDA coal data 
base; the mode of occurrence of pyrite in Pennsylvania coal as 
related to the environment of deposition; and efforts to secure the 
required funding. In addition there are two appendices: the M. W. 
one proposal and the Penn State/M. W. Kellogg agreement. 


57885 aw. 1)) Hydrocarbonization process evalu- 
ation report. Volume I. Conceptual design and cost Saeme of a 
facility. Holmes, J.M.; Dyslin, D.A.; Edwards, 
M.S.; Joy, D.S.; Peterson, G.R.; Smith, C.B.; Lantz, P.M. (Oak 
— National Lab., Tenn. (USA)). Jul 1977. Contract W-7405- 
ENG-26. 1 Dep. NTIS, PC A13/MF AOl. 
A preteninsty and an economic evaluation of a Hydro- 
a Facility based on United States Steel Corporation's 
Clean Coke process are presented. Volume I includes the 
design and cost estimate of a commercial facility for producing clean 
char, oil, and pm eta gas fuels having a heating value comparable to 
100,000 bbl of 1 oil per day. Volume II of the two-volume study 
presents an evaluation of the process feasibility. The conceptual 
design includes a complete facility that will: (1) pa the coal for 
h in a beneficiation system; (2) hydrocarbonize a 


ydrocarbonization i 
fraction of the beneficiated coal to solid, liquid, and gaseous fuel 
— (3) provide energy to the facility by burning the remainder 
the beneficiated coal in a fluidized-bed combustor; (4) hydrotreat 
the liquid products using hydrogen produced internally, and (5) treat 
the plant effluents to comply with regulations concerning disposal. 
= oa. investment, including initial ne capital, initial 


catalysts and chemicals, and land, is about $1019 
million. Silas aued aotain anal 100 percent equity 
financing, 12 percent return on eq and coal priced at $20/ton 
resulted in en oA of 3. 15/million Btu. An alternative 
system was here the char produced by the Hydro- 
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carbonization Facility is utilized as fuel for a power plant and a coal 
mine is included as the coal source. Results demonstrated that for an 
average bus bar power price of 30 mills/kWhr, and a pipeline gas 


price of $3.50/mscf, the oil price would be $12.50/bb! using utility 
financing. 


57886 (PERC—0060-7) Sulfur poisoning of catalysts. Quarterly 
progress report, 1 January—31 March 1977. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). 1 May 1977. Contract EY-76-C-02-0060. 
37p. oy. NTIS, PC A03/MF AO1. 

study is being made of the deactivation of catalysts used to 
produce fuels from the reaction of carbon monoxide and hydrogen. 
During this reporting period, the magnetic properties of iron-based 
Fischer-Tropsch catalysts during carburization at elevated pressures 
were examined; a study was made by Auger electron spectroscopy 
of the change in distribution of potassium promoter on a Fischer- 
Tropsch catalyst during carburization; and a measurement was made 
of the chemical reactivity toward hydrogen of surface carbon depos- 
its formed on an alumina-supported ruthenium catalyst. Also, the 
kinetics of surface migration of sulfur species on copper were 
determined and a kinetic model of surface carbon deposition and 
bulk carbon incorporation in Fischer-Tropsch catalysts as encoun- 
tered typically during catalyst pretreatment and carburization was 
developed. A detailed technical report is being prepared on this 
work. Finally, calculation has been started on the gas phase composi- 
tions in equilibrium with iron carbides (FezC and FesC) and iron 
oxide (FesO,) for the carbon-hydrogen-oxygen system over a tem- 
perature range from 500 to 800°K. 


57887 (SAND—76-9317C) Descriptions of reverse combustion 

and forward on during underground coal gasification. 
Hommert, P.J.; Beard, S.G. “(Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract EY-76-C-04-0789. lip. (CONF-770510—2). 
Dep. NTIS, PC A02/MF AOl1. 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

From March to July 1976 the Laramie Energy Research 
Center (LERC) conducted Phases 2 and 3 of the Hanna II Under- 
ground Coal Gasification (UCG) Experiment in a 30-ft subbitumin- 
ous coal seam located at a depth of 270 ft near Hanna, Wyoming. 
The test was extensively instrumented by Sandia Laboratories with 
the objectives of both measuring the in situ process directly and 
developing remote measurement techniques that would be appropri- 
ate for monitoring future large scale gasification projects. Primary 
among the remote techniques were passive acoustic, induced seismic 
and electrical. While the data in these areas are still undergoing 
analysis, the techniques appear promising in their ability to detect 
regions of affected coal and thereby provide real-time measurement 
of the process movement. In addition to these remote techniques, 
extensive thermal data were obtained during the test by thermocou- 
ples located within the coal seam. Information about this gasification 
test obtained from an analysis of a portion of these thermal data is 
presented. 


57888 (SAND—77-0945C) Thermal instrumentation and data 
analysis for coal ion. Hommert, P.J.; Beard, 
S.G.; Reed, R.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 13p. (CONF-770652—1). MF AO1. 

From 3. annual underground coal conversion sym 
Fallen Leaf Lake, California, United States of America (USA) ( 6 ten 
1977). 

" Sandia Laboratories has developed a comprehensive thermal 
instrumentation pro on the experience gained during 
recent underground coal gasification experiments conducted near 
Hanna, Wyoming, by the Laramie Energy Research Center. Various 
elements of the program are described here: instrument specifica- 
tions, installation procedures, data acquisition systems, data valida- 
tion procedures, experiment design methods, and data analysis. A 
standardized thermocouple design for in situ experiments is de- 
scribed, and the basic elements of installation procedures are dis- 
cussed. A data acquisition system based on a combinatorial multi- 
plexing switch and a minicomputer will allow maximum use of the 
diagnostic capabilities of conventional or branched thermocouples. 
The use of branched thermocouple diagnostic data is illustrated with 
examples from the Hanna II test. A design approach for the random 
placement of thermal instrumentation wells is eee and applied 
in the design of the Hanna IV well pattern. Analysis techniques 
involving in situ temperature measurements have proven useful in 
the study of Hanna Tt data. Conduction models confirmed by field 
data served to define iene and combustion-front characteris- 
tics. A technique developed to combine two-dimensional process 
models and field thermal data to map the process is illustrated. In 
general, Hanna II observations _ to characterize the nature of the 
combustion-front temperature profile and the extent of the thermal 
effects in the overbu: ; 


57889 (SAND—77-1022C) Electrical and seismic—acoustic re- 
sults from the second Hanna in situ coal gasification experiment. 
Bartel, L.C.; Beckham, L.W.; Garbin, H.D.; Seavey, R.W. (Califor- 
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nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1977. 
Contract EY-76-C-04-0789. 16p. a rae Dep. NTIS, 
PC A02/MF AO1. 

From 3. annual underground coal conversion 
im Leaf Lake, California, United States of America sad AY Jun 

Sandia Laboratories is developing electrical and seismic- 
acoustic remote ——r techniques to detect and map under- 
ground coal gasification. The electrical methods being fle are 
a modified Schlumberger technique and a dynamic misse-a-la-masse 
technique and the seismic-acoustic methods evaluated are an 
induced seismic transmission and reflection technique and a passive 
acoustic technique. Results of the electrical and seismic-acoustic 
instrumentation from the Hanna II experiment conducted by the 
Laramie Energy Research Center at Hanna, Wyoming will be re- 
ported. Comparison of thermal data to the electrical and —: 
acoustic results shows that effects associated with the pone poe Sa 
detected and it is possible to delineate the undergro 
tion process. The feasibility of using these remote panic sone 
niques to map and delineate the reaction zone is established. 


57890 See Measurement of the spatial variation of 

hydraulic characterisitics of an explosion-fractured coal seam. Stone, 

R. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 

Le aa 1977. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A03/ 
AOl. 

A series of Fea 4 incremental slug-withdrawal tests 
were conducted in the Felix No. 2 coal seam to determine how the 
hydraulic properties of the coal were affected by the detonation of 
two, 340-kg explosive charges near its base. For the tests, three wells 
completed in the seam at various distances from the explosive 
emplacements were used. The wells were constructed and tested in a 
manner that allowed estimation of the hydraulic conductivity of the 
upper, middle, and lower parts of the seam. Test results showed 
some increased permeability 12.6 m from the nearest explosion and 
greatly increased permeability in the lower third of the seam be- 
tween 5.8 and 7.6 m from the nearest explosion site. The results also 
indicated that hydraulic conductivity is proportionate to the degree 
of coal fracturing. The incremental slugwithdrawal tests provided a 
simple, relatively rapid, and economical measure of the vertical and 
areal variation of local hydraulic conductivity in the explosion- 
fractured coal seam. 


57891 (UCRL—78950) Preliminary results from an in-situ coal 
gasification experiment using explosive fracturing. Thorsness, C.; Hill, 
R.; Stephens, D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 19 Jan 1977. Contract W-7405-ENG-48. 23p. 
(CONF-770510—11). Dep. NTIS, PC A02/MF A011. 
From American Chemical Society meeting; Montreal, 
Canada (May 1977). 
ted at LLL 


approach to in-situ coal gasification ori 
utilizes an array of chemical explosives to enhance 

of a reaction zone within a thick bed of coal. Results from the first 
field test of this concept, the Packed Bed Process, are described. 
Experiment No. 1 was a simple two-spot fracturing experiment that 
was carried out at Hoe Creek, Wyoming. It consisted of two 
explosive charges fired simultaneously at the bottom of a coal seam. 
Pre and post fracture characterization of the site shows that the coal 
permeability was stimulated from 0.3 darcy preshot be de about 2-4 
darcies postshot. Examination of cores taken after the blast showed 
moderate to heavy fracturing in the upper few feet of the coal bed, 
then a lesser fractured zone in the middle, and a highly pulverized 
zone at the bottom 5-10 ft of the coal bed. Correspondence of the 
degree of fracturing with code calculations is building confidence in 
our ability to calculate the extent of fracturing. However, a review 
of flow behavior has led to the conclusion that ity is not a 
simple function of the de of fracturing. On October 15, 1976 the 
coal was ignited and gasification proceeded for 11 days. During this 
time, 130 tons of coal was gasified out of an estimated 1000 tons of 
coal within the fractured region. Heating quality of the gas averaged 
110-150 Btu/scf. 


57892 (UCRL—78957) Field hydrological tests of explosively 
fractured coal. Snoeberger, D.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Jan 1977. Contract W-7405- 
ENG-48. 15p. (CONF-770510—1). . NTIS, PC A02/MF AO01. 
From American Chemical ty meeting; Montreal, 
Canada (May 1977). 
ydraulic tests were made in the explosively fractured = 
No. 2 coal as part of the Lawrence Livermore Laboratory in-si 
coal gasification experiment at the Hoe Creek site, 24 km SW of 
Gillette, Wyoming. Initial tests after firing two explosive charges 7 
m apart in the base of the coal showed an increase, from the native 
horizontal permeability of 0.3 darcy to an average of 2 to 4 darcy. 
Later tests, after completion of more experimental wells, showed 
two enhanced regions horizontally, 10 darcy out to 3 m and 1.5 
darcy from 3 m to 15 m as well es apparent noo-s fracture 
locations and a near native zone between explosion centers. Lower 
flow rates found at the bottom of the coal than at the top supported 
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= tion of partial plugging | by sninse generated fines. The 
tion paths inferrable from preliminary Oe ange te agen of hy- 
a tests a the path indicated by _ 
only in part. Further interpretation of hydraulic da data and com- 
with postburn coring results should improve evaluation of 
the usefulness of hydraulic testing in the development of in-situ 
gasification processes. 
57893 (UCRL—79528) Two-dimensional modeling of in situ coal 
Thorsness, C.B.; Rozsa, R.B.; Wong, R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Jun 1977. 
Contract W-7405-ENG-48. 9p. (CONF-770652—4). Dep. NTIS, PC 
A02/MF AOl. 
From 3. nae Calees cnt comes ae 
Fallen Leaf Lake, California, ed States of America (USA 73 —~ 
1977). 

” Predictions of the sweep efficiency of different field processes 
for in-situ recovery of coal resources are needed to assess the 
economics of each process. Additionally, the efficient recovery of 
the total resource requires comparison and evaluation of the process- 
es using these predictions. A preliminary two-dimensional transient 
com ~ model that simulates some important features of the in-situ 

tion process is described. Simulation results are presented od 
several example cases of two-well gasifications in 
medium, which include both forward and reverse ion 
modes. The simulation results agree qualitatively with field experi- 
ments. Accuracy is currently limited by incomplete representation of 
physical and chemical phen 


iomena. 
57894 (UCRL—79551) LLL instrumentation for in situ coal 
Spataro, S. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 11 Jun 1977. Contract W-7405-ENG-48. ™ 
(CONF-770652-3). Dep. NTIS, PC A02/MF AOI. 
From 3. annual underground coal conversion sym 
Fallen Leaf Lake, California, United States of America (USA 3 Jun 
1977). 

” Hoe Creek, Wyoming, was the site for Lawrence Livermore 
Laboratory’s first in situ coal gasification experiment in the fall of 
1976. The water-saturated coal seam had been fractured by explo- 
sives the previous year. We developed an instrumentation — 
to measure the burn movement, the dewatering activities, the 
surface-process parameters. The A goon! diagnostic subsurface in- 
struments were numerous type K grounded, sheathed thermocou- 
ples. Subsurface bubbler tubes, terminating at the surface with pres- 
sure transducers, followed water-table movement during dewatering. 
Data acquisition was accomplished primarily with a Vidar/Accurex 
5403 Digital Data Logger. are included for pro; instru- 
mentation for the Hoe Creek No. 2 Coal Gasification Experiment in 
summer and fall, 1977. Designs for Hoe Creek No. 2 have been 
modified using data from Hoe Creek No. 1. 


57895 (UCRL—79668) LLL in-situ coal gasification project. 
Hill, R.W.; Stephens, D.R.; Thorsness, C.B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1977. Contract W-7405- 
ENG-48. 25p. yr me > Dep. NTIS, PC A02/MF oe. 
From 3. annual tT und coal conversion sym 
om Leaf Lake, California, ted States of America (USA (6 ie 
An approach to in-situ gasification ng oe at LLL utilizes 
an array of chemical explosives to enhance the permeability of a 
reaction zone within a thick bed of coal. Results from the first field 
Ee eee Ee Sener coe caren ee Gneaenes Experi- 
ment No. | was a simple two-spot fracturin it that was 
carried out at Hoe Creek, ee pros. bu of two explosive 
charges fired simultaneously at the bottom of a coal seam. Pre and 
post fracture characterization of the site show that the coal perme- 
ability was stimulated from 0.3 darcy preshot to about 2-4 darcies 
Examination of cores taken the blast showed 
ate to heavy fracturing in the u few feet of the coal bed, then 
lesser fractured zone in the le, and a highly pulverized zone ai 
the bottom 5-10 ft of the coal bed. A review of flow behavior has led 
permeability is not a simple function of the 
degree of fracturing. On October 15, 1976 the coal was ignited and 
gaiication proceeded fo 11 days. During this time, 116 tons of coal 
fractured on Hieatin ae et oe og ty “4 
Tact region. Heating quality gas avi 110-150 Btu/ 
scf. Goslge athetintiads Ier'e eow eulouse fracture ex it are 
clnure is being wed. The eaperiment, 1 be doe early im FY 1978 
i in 1978, 
will be designed to provide a definitive test of the theory. Plans for a 
LVW experiment called Hoe Creek No. 2 are described. This will be 
a two well reverse burn-forward burn ex 
change coal drilli 1 
designs will be ucted to determine whether or not the penetra- 
tion distance can be made large enough to serve as an economical 
linking method. 


57896 Process for degasifying fine-grained fuels. Rammler, R.; 
Grosse-Heitmeyer, J.; Sommers, H.; Bathke, H. (to Metallgesells- 
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chaft Aktiengesellschaft). US Patent 4,038,045. 26 Jul 1977. Priority 
date 23 Jun 1975, German, Federal Republic of (F.R. Germany). 


Fine-grained fuels such as coal are continuously degasified by 
a process wherein a fine-grained degasified residue is recirculated as 
a heat-carrying medium and is heated in a pneumatic conveyor line 
and then fed to a collecting vessel. A first partial stream of the heat- 
carrying medium is fed through a mixing zone together with the fuel 
to be subjected to dry distillation. A second partial stream of the 
heat-carrying medium is fed to a secondary degasification zone 
together with the mixture comprising the dry distillation residue. 
Volatile constituents are distilled from the mixture in the mixing 
zone and the secondary degasification zone and are fed to dust- 
collecting and condensing means. Degasified residue is recirculated 
to the pneumatic conveyor line. The ratio of the rate of the second 
partial stream fed to the —_.: ication zone to the rate of 
the first partial stream of the de; ied residue, which first “4 
stream is fed to the mixing zone for the dry distillation of the 
between 0.2 : 1 and 15 : 1. The second partial stream is cg with 
the dry distillation residue before the second partial stream is fed to 
the secondary degasification zone and degasified residue dust is 
— in a particle size of more than 75 percent below 0.3 mm. 

gures. 


57897 Method of connection of wells by in-situ combustion. 
Kreinin, E.V.; Zvyagintsev, K.N. US Patent 4,036,298. 19 Jul 1977. 
Priority date 21 Aug 1974, Union of Soviet Socialist Republics 
(USSR). 6p. 

A method of mine-less connection of wells for underground 
gasification by the filtrational fire connecting technique is intended 
primarily for forming a single unitary gasification channel for under- 
ground ification of coal, oil shale and oil-bearing beds. In the 
discl method of connecting wells or boreholes drilled for under- 
ground gasification, the coal bed is ignited in one of the wells 
situated in the direction of formation of the unitary gasification 
channel. After a center of combustion has been set in this well, an air 
blast is directed at a permanent flow rate into the well with which 
the connection is to be effected. The pressure of the air blast charged 
into the well is measured, and when the pressure drops considerably, 
an air blast is charged for connection purposes into the next succes- 
sive well in the direction of formation of the gasification channel. 
The disclosed method provides for maintaining the combustion 
source in the area of the well connected with the ification 
channel and thus for ensuring reliable formation of the unitary single 
gasification channel. 3 claims, 5 figures. 


57898 Coal gasification in the energy research program of the 
Federal Republic of Germany. Ziegler, A. (Bundesminist fuer Forsch 
und Technol, Bonn, Ger). Gas- Wasserfach, Gas-Erdgas; 118: No. 4, 
146-153(Apr 1977). (In German). 

Fossil fuels reserves and consumption world wide are com- 
pared and imbalance due to overconsumption of oil and undercon- 
sumption of coal is found. Various coal gasification processes and 
raising the efficiency and environmental compatibility are discussed. 
rs rimental and pilot plants are reviewed and costs of gasification 

electric power generation based on coal are compared. 12 refs. 


( gwerke, Saarbruecken, Ger). Gas- Wasserfach, Gas-Erdgas; 
118: — 4, 158-159(Apr 1977). (In German). 

A high-temperature high-pressure process converting all 
fossil material into gas with no tar or heavy fydrocarbons content is 
——-. Product is used as reduction gas in furnaces and as 

ynthesis gas in chemical industry, as well as substitute natural gas 
and for electric power generation in gas/steam turbines. 


57900 Reactor for the pressure gasification of coal. Kuepfer, H.; 
Lange, P.; Rudolph, P. (to Metallgesellschaft AG). U Patent 
4,014,664. 29 Mar 1977. Priority date 3 Jun 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

A reactor for the pressure gasification of coal by treatment 
with oxygen and steam and, if desired, additional gasifying agents, at 
elevated temperatures and pressures, includes a water-cooled jacket 
and a rotary grate for moving the material to be gasified and for 
distributing the gasifying agents introduced into the reactor. The 
rotary grate is made of at least two concentric parts each of which 
rotates independently of the other part. 


57901 Coal gasification process. Babbitt, R.P. (to Marquardt 
Co.). US Patent 4,013,428. 22 Mar 1977. Filed date 26 Jan 1976. 8p. 
A process for gasification of coal by combustion of a fuel and 
oxidizer in a cape sed to produce steam at a temperature substan- 
tially above minimum temperature at which steam and coal will 
react to produce carbon monoxide and hydrogen and introducing 
the steam and pulverized coal into a gasifier to react the coal and 
—- at a temperature above said minimum temperature throughout 
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57902 Gas manufacturing practice and refuse gasification. Rasch, 
R. Aufbereit.-Tech.; 18: No. 3, 138-142(Mar 1977). (In German with 
English abstract). 

The operation of gas manufacturing is primarily governed by 
the fuel quality. Non-baking, dust free fuels, such as lump coke are 
particularly suitable. If other fuels are used, above all those of 
irregular size, troubles will occur as a function of the shaft diameter. 
They will hardly ever turn up for shaft diameters of less than 2.0 m, 
whereas serious difficulties have to be expected for shaft diameters 
exceeding 3.2 m, i.e. in the fuel layer, due to the build-up of material 
and slag 2 Examples from the practice show eliminating these 
disturbances. The influence of the shaft cross section is to be duly 
considered when gasifying refuse. The statements indicate that 
refuse gasifying _ may be especially suitable for limited commu- 
nity areas. 16 refs. 


57903 Electromagnetic modeling of reflections inside an in situ 
gasified coal seam. Holmes, J.J.; Balanis, A. (Univ. of West Virginia, 
Morgantown). Radio Sci.; 12: No. 1, 33-40(1977). 

As an aid in the design of an electromagnetic system for the 
detection, monitoring, and mapping of the burn front of an under- 
ground (in situ) coal gasification process, an analytical model has 
been developed that will predict the electromagnetic field reflected 
from the gasified portion of the coal seam. The coal and gasified 
section have been modeled electrically as lossy media, surrounded 
above and below by relatively high conducting overburden and 
underburden. Vertical and horizontal electric and magnetic dipoles 
have been investigated, utilizing a geometrical optics formulation 
which also takes into account the physical roughness of the coal- 
overburden (underburden) and coal-gasified section boundaries. In- 
. dications are that a swept frequency monitoring system is capable of 

locating the burn front of the in situ gasification process, with the 
vested electric dipole being the most attractive element. 


57904 Missouri coal gasification program. Kansas City, MO; 
Federal Energy Administration (1977). vp. (NP—22236). 

This media packet was prepared to assist in reporting accu- 
rately the Missouri Combined Power Cycle-Coal Gasification pro- 
gram as it was py sp designed. In addition to a general press 
release, included in this packet are a number of informational side- 
bars which should prove interesting to various selected audiences. 
Additional material is being planned and will be disseminated when 
appropriate. 


57905 U coal 
NJ; Noyes Data Corp. (1977). 266p. 
Recent work on underground gasification of coal in the USA 
is reviewed in some detail, along with chapters on theory and the 
design and planning of underground gasification operations (listing 
especially methods which have been developed mostly in the USSR, 
but some of which are due to US Bureau of Mines or ERDA 
contractor personnel). Various proposed new or proprietary meth- 
ods are reviewed. Problems of site selection, site preparation, igni- 
tion and operational control, measurement and instrumentation sys- 
tems, potential environmental effects and some problems which have 
occurred (combustion control, water control, leaks, roof collapse, 
control of calorific value of gas, operational engineering, etc) are 
reviewed. The technical feasibility of underground gasification has 
been demonstrated. An optimistic estimate of the economics is 
presented. One constraint is that the gas produced is usually of 
rather low calorific value so it must be used in a nearby power plant 
or petrochemical plant. (LTN) 


57906 Mathematical modeling of fixed-bed high-pressure gasifi- 
cation. Klose, E.; Toufar, W. (Bergakad Freiberg, E Ger). Energie- 
technik; 26: No. 12, 546-555(Dec 1976). (In German). 

An investigation of the calculation possibilities for the various 
processes associated with fixed-bed high-pressure gasification leads 
to two particle models. The model for preheating, drying, and 
degasification assumes the heat transfer as the rate determining 
factor, while the gasification reactions require taking into consider- 
ation also the kinetic effects. The calculations, with varying all 
important process parameters, allow drawing conclusions for the 
operating sequence and the favorable influencing possibilities of the 
process. 11 refs. 


57907 Emissions from coal conversion processes. Stone, L.K. 
(US Dep of Inter, Washington, DO). Chem. Eng. Prog.; 72: No. 12, 
52-57(Dec 1976). 

A discussion is presented of the Lurgi projects and coal 
liquefaction from the viewpoint of emission control. 5 refs. 


57908 Non-coking coal utilization process and apparatus. —_ 
derson, C.M.; Park, W.K. (to Energy Research and Devel 
Administration). US Patent Application 707,927. 22 Jul 1976. 

A process and apparatus are described for producing liquid 
and gaseous fuels, chemicals and chemical in intermediates from coal 
near an electric power plant site where by-product low sulfur char 
from the process can be used for power generation. Such a plant 


tion. Lamb, G.H. Park Ridge, 


COAL AND COAL PRODUCTS 


produces chemicals and chemical intermediates at relatively 


cost. ep generated by the coal char can be used to run 
chemical = 
coal can 


ant. With such a plant, the cost of procuring and 

be shared between the chemical and the electric 
plants. In accordance with the invention there is also i 
apparatus and method for removing and/or converting crude 
chemicals to unsaturates such as acetylene, ethylene and liquid or 
gaseous fuels. 


57909 Correlations between measurements 
high-explosive-induced fracture in a coal outcrop. Butkovich, 
(Univ. of California, Livermore). Int. J. Rock Mech. Min. Sci. Geo- 
mech. Abstr.; 13: 45-51(1976). 

A high-explosive fracturing —— part of the Lawrence 
Livermore Laboratory’s in situ coal gasi ‘WY. The primary was carried 
out in a coal outcrop near Kemmerer, WY 
was to obtain fracture data to which a 
damage-indicating parameter, epsilon/sub f/, called failure shear 
strain, could be correlated. The radius at which sub f/ 
approximately equal to 0.1 corresponds to 2.8 times cylindrical 
cavity radius R/sub cc/, which correlates with nanan of 
extent of pervasive fracture around spherical nuclear cavities at 2.0 
R/sub cs/ in various rocks reported by Borg. The radius at which 
epsilon/sub f/ is approximately equal to 0.01, which corresponds to 
8.5 R/sub cc/ relates to the limit of observable enhancement in 
permeability at 6.7 R/sub cc/ and other fracture-indicating measure- 
ments, such as dye penetration at 8.5 R/sub cc/. This value also 
correlates well with observed maximum extent of horizontal fracture 
around nuclear cavities at 3.7 R/sub cs/, and Kutter and Fairhurst's 
prediction of extent of radial fracture in rock. 


57910 Coal gasification in the United States. Henry, J.P. Jr. 
(Stanford Research Inst., Menlo Park, CA); Louks, B.M. pp 49-63 of 
In Ninth world petroleum congress. Volume 6. London; Applied 
Science Publishers Ltd. (1975). 

R From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P6. 

Recent trends have prompted developments in the USA 
towards utilization of its large domestic coal reserves. An important 
feature is coal gasification to produce clean fuel gases not only as a 
substitute for natural gas but also as fuel gas of lesser value. 
Comparative economics and technological status of existing and 
potential coal gasification processes are presented giving regard to 
local government pressures, regulations, and environmental consid- 
erations. Logistical problems and potential solutions to a scale 
coal gasification industry are elucidated. It is expected this 
relatively new clean fuel gas industry--low and intermediate Btu 
gas--will grow in importance in the future; the impetus for this 
development is highlighted. 


57911 Coal gasification: a key process for coal conversion. Ru- 
dolph, P.F.H. pp 110-116 of In Proceedings of the synthetic hydro- 
carbons conference. New York; American Inst. of Mining, Metallur- 
gical, and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

In the last two decades oil and natural gas have been the 

major raw materials and fuels, and have consequently determined 
the energy forms we are now accustomed to using, kinds of chemical 
products, the routes for their manufacture, and the cost structure. 
Coal has only been able to maintain its position in the power 
generation field. The current worldwide energy crisis has i 
that the relatively short period in which oil and natural gas supplies 
have been abundant has come to an end, and today it is a generally 
accepted fact that coal must again play an important and even 
greater role. The coal derivatives must be suited to the current 
market situation and the general standard of living, which in turn 
means that coal must be converted into energy forms and 
that meet today’s requirements. It should also be taken into account 
that, compared with oil and natural gas, coal conversion 
higher investments and generally has a lower efficiency. If is to 
be enud cn » teundar agdioan o eouspe'ef seticen SeanmnOrOnaISoaE 
raw materials, the followin meager Bs arise: What technology is 
available. How much canatbae is — . What is the competi- 
tive situation with oil and natural gas. paper attempts to answer 
these questions and to develop criteria regarding the technical and 
economic possibilities. 
57912 New” coal gasification technology. Schora, F.C. Jr. pp 
133-145 of In Proceedings of the synthetic hydrocarbons conference. 
New York; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

The early origin and modern developments of coal — 
tion are reviewed, and present economic feasibility is discussed. The 
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chemistry of gasification is summarized. Six processes recognized as 
— candidates for commercialization are briefly analyzed, and 
ified flow diagrams are included. The processes are Lurgi and 
Koppers-Totzek (commercial), HYGAS and CO: Acceptor (pilot 
= ——- ), and BI-GAS and Synthane (pilot plants under 
). Three methods developed by IGT to provide process 
Spdeogen a ed explained; they are electrothermal, steam-oxygen, and 
steam-iron gasification. It is concluded that modern gasification 
processes, utilized to make clean pipeline-quality gas from coal 
Lee help resolve the energy crisis by making available ener 
from huge U. S. coal deposits; would have a beneficial effect on the 
GNP and the balance of trade; and might provide a hedge against 
inflation. 
57913 WESCO project: the decision-making processes. Todd, 
R.W. pp 147-156 of In Proceedings of the synthetic hydrocarbons 
conference. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1974). 
From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 
See CONF-740238—P1. 
Pacific Lightin ng Corp. of Los Angeles and Texas Eastern 
— Corp. of Houston propose to develop a $447 million 
—— project on Navajo Tribal lands in northwestern 
Western Gasification Co. (WESCO), a joint venture of 
oon two firms, will build and operate the gasification processing 
plant and related facilities. Utah International, Inc. will supply the 
necessary coal and water. The project is designed to produce 250 
million cubic feet per day of substitute natural gas. This new supply 
will supplement dwindling natural gas reserves of Transwestern 
Pipeline Co., a Texas Eastern subsidiary. Based on promising early 
indications, Pacific Lighting and Texas Eastern agreed in September 
1971 to undertake a joint feasibility study. The research program 
was launched by a small management team capable of expanding as 
requirements grow. The WESCO organization was officially estab- 
lished in early 1973 as an outgrowth of this original task force 
organization. The economic, technical, and environmental feasibility 
study was concluded successfully in July 1972. With the completion 
of various preparatory activities, an application for project authori- 
zation was filed with the Federal Power Commission on February 7, 
1973. Approvals and special permits also are required from many 
other federal and state agencies. In addition, a = perty lease agree- 
ment must be negotiated with the Navajo Nation for the coal 
gasification plant site and related facilities. Receipt of project au- 
thorization will be followed by detailed plant design, engineering, 
procurement and construction. These activities will consume ap- 
ere ~~ 32 months. The present target date for plant startup is 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 57844, 57851, 57862, 57864, 
57876, 57882, 57883, 57907, 57908, 57935, 57938, 57939, 58429 


57914 (ANL—77-38) Coal liquefaction support studies. Task I. 
Heat of reaction of hydrogen with coal slurries. Task II. Heat transfer 


wary—March 1977. Fischer, J.; 


report, Jan 
Young, J.; Lo, R.; Mulcahey, T.; Fredrickson, D.; Cannon, T. 
Jonke, A. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 24p. —_ NTIS, PC A02/MF AO1. 


A devel poag tg eeo is being carried out to obtain infor- 
mation applicab ynthoil process for converting coal to 

uid fuel of low As. content. This report presents information on 
(ha a calorimeter to measure heat of reaction of hydrogen with coal 
slurries and (2) the construction status and a test pro 
apparatus for measuring heat transfer coefficients of 
and effluents. 


57915 Liquefaction and desulfurization of coal using synthesis 

gas. Fu, Y.C. (to Energy Research and Dev t Administra- 

tion). US Patent 4,011,153. 8 Mar 1977. Filed date 1 Apr 1975. 8p. 
PAT-APPL-564, 182. 

A process is described for desulfurizing and li iquefying coal 
by ane, = ~~ As at mma of 375° to 415°C in the 
presence of a slurry pdsogee, casbon mononide, steam, and s 
catalyst comprising py me a catalyst and an alkali metal salt. 


57916 (FE—278-3) Phase equilibrium and volumetric properties 
of coal-derived fluids. Quarterly report, September 15, 1976—Decem- 
ber 14, 1976. Robinson, R.L. Jr. "(Oklahoma State Univ., Stillwater 
(USA). School of Chemical ). 1976. Contract EX-76-C- 
01-2278. 8p. Dep. NTIS, PC A F AOl. 
of ) the om 15, 1976, a a was awarded for investigation 
a volumetric properties of gases typical of those produced in 
Operations and ) t the vapor-liquid equilibrium 
ES ders oeted seni conetin processing of 
coal-derived fluids. In the present report period, design of 
the variable-volume, windowed phase equilibrium cell was complet- 


for the 
ynthoil feed 


ERA VOL. 2, NO. 24 


ed. Details of the design are given. Preliminary design on the high- 

temperature air bath for the cell has also begun. Certain items of 
equipment (required for both the Burnett-type > velataviale property 
apparatus and the phase equilibrium cell) which were ordered in this 
period have unusually long delivery times, 16 to 20 weeks. Any 
delays in the delivery of these items could affect the time schedule 
for testing and operation of the equipment. 


57917 (FE—1752-22) Issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry. Final 
report, January 1975—December 1976. Brown, W.M. (Hudson Inst., 
Inc., Croton-on-Hudson, N.Y. (USA)). May 1977. Contract EX-76- 
C-01-1752. 9p. Dep. NTIS $3.50. 

It is not planned that any of the coal liquefaction plants, 
except pilot or demonstration plants, will be completed before 1990, 
the time when the U.S. output of conventional fuels is expected to 
peak. The phasing in of alternative energy sources on a large scale is 
expected after the year 2000. Environmental, technological, social, 
and economic aspects of the situation are discussed. 


57918 (FE—2245-12) Research on cross-flow filtration for solids 
removal from coal Quarterly technical progress report, 
December 1, 1976—February 28, 1977. Tompkins, F.C. Jr.; Harland, 
J.R. (Abcor, Inc., Wilmington, Mass. (USA). Walden Div.). Mar 
1977. Contract EX-76-C-01-2245. 52p. Dep. NTIS, PC A04/MF 
A0l. 

Procurement and construction of the experimental test system 
was completed during this quarterly reporting period, followed by 
complete hydrostatic and operational checkout using kerosene as the 
test fluid. A schematic diagram of the final test loop equipment is 
presented. A complete operating manual detailing procedures for 
start-up, shut-down, and normal operation has been written. 


57919 (FE—2251-21) Conceptual design for advanced coal lique- 
faction commercial plant. Quarterly technical progress report, Novem- 
ber 1, 1976—January 31, 1977. (Fluor Engineers and Constructors, 
Inc., Irvine, Calif. (USA)). Apr 1977. Contract EX-76-C-01-2251. 
113p. Dep. NTIS, PC A06/MF AO}. 

The objective of this contract is the preparation of a concep- 
tual design package for a commercial facility to produce liquid 
synthetic fuels by an advanced coal liquefaction scheme. The lique- 
faction process is of the hydrogen donor solvent type (CSF Process). 
The scope involves a series of closely related tasks that are expected 
to require about 18 months for execution. Separate tasks are identi- 
fied to assist in reporting and in administrative and budgetary 
control. This is the third quarterly progress report. During this 
period, the technical effort on Task 1010 (Select Process Configura- 
tion) was completed, and the principal thrust of the project shifted to 
Task 1020 (Process Design). Work on Task 2030 (Mine and Plant 
Site) continued, and significant work was started on Task 1030 
(Equipment Specifications) and Task 2010 (Mechanical Flow Dia- 
grams). 


57920 (FE—2251-28) Peomee os design for advanced coal lique- 
commercial plant. Annual techaical 


faction 
1976—April 30, 1977. (Fluor Enginee rs, Inc., 
Irvine, Calif. (USA)). Jun 1977. Contract EX-76-C-01-2251. 211p. 
Dep. NTIS, PC A10/MF AO1. 

The effort on this contract is 65 percent complete. A screen- 
ing study has been completed to select the process confi; 
The Donor Solvent (CSF) process was established as the core 
process. The plant has been sized for a coal feed rate of 30,000 tons/ 
day. The plant will. produce its own power in a combined cycle 
plant. A captive underground coal mine is included in the scope of 
the project. The project employs a processing scheme with pro- 
nounced advantages over the design employed at the original OCR 
pilot plant at Cresap, West Virginia. Although both schemes employ 
the same extraction technology involving a donor solvent and mild 
extraction conditions, they are otherwise quite dissimilar. The con- 
figurational analysis carried out by Fluor led to: a lower depth of 
extraction with a more selective usage of hydrogen; gravity ee 
instead of filtration resulting in a substantial capital cost savin 
production of hydrogen from internally produced char via a 
dynamically efficient gasification technique rather than feeding light 
hydrocarbons to a steam reformer. Stringent qudvdaieaal day 
dards have been applied as exemplified by the use of low-S fuel gas 
for internal requirements rather than high-S coal, char, or heavy 
hydrocarbon liquid. In view of these and other advantages over the 
earlier technology practiced at Cresap, this plant has been termed 
the Advanced Coal —— Plant. All of the process diagrams 
to describe this design have been prepared. Seventy-five percent 
the mechanical flow sheets have been drawn and reviewed. A plot 
plan has been developed. Data sheets are being prepared 
for the major pieces of equipment. The capital cost estimate 
started and will be based on these equipment prices. W 
on the computer model to perform these calculations. This contract 
will be completed in October, 1977. 
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57921 (FE—2260-10) H-Coal Pilot Plant. Phase II, construction 
and Phase III, operation. Monthly report No. 10, June 1977. (Ashland 
Synthetic Fuels, Inc., Ky. (USA)). 15 Jul 1977. Contract EX-76-C- 
01-2260. 38p. Dep. NTIS, PC A06/MF AO}. 

The final draft of the Lummus contract for design and engi- 
neering, procurement and related support activities has been ini- 
tialled by Ashland and Lummus. The contract along with the 
memorandum of negotiations will now be forwarded to ERDA for 
authorization. HRI reports that 80 percent of the equipment and 
commodities for the H-Coal Pilot Plant is either on order or commit- 
ted as of late June. The remaining 20 percent is in various intermedi- 
ate processing stages prior to placing an order. ASFI Engineering 
efforts were concentrated in June on finalizing a draft Statement of 
Work for the Waste Oil Recovery System which will be located in 
Section 500. Badger remained essentially on schedule with a 12.66 
percent physical completion as of June 30. Equipment deliveries 
improved substantially during June and analysis of current informa- 
tion indicates the present delivery schedule will coordinate well with 
Badger’s erection schedule. Badger has predicted an increase of 
178,803 direct labor manhours over the original budget, 83,000 
manhours of this increase is a result of the Section 200 reestimate. 
Site photos are presented. An overview of the vroject status, relative 
to schedule and manhours, is presented in Appendix II. The Major 
Milestone Status Report presents the status of each subcontract by 
percentage completion and schedule. 


57922 (FE—2274-3) Optimization studies of various coal-conver- 
sion Quarterly report, October—December 1976. Wen, C.Y. 
(West Virginia Univ., Morgantown (USA). Dept. of Chemical Engi- 
neering). Jan 1977. Contract EX-76-C-01-2274. 20p. Dep. NTIS, PC 
A02/MF AOl. 

A correlation for hydrogen absorption in a coal slurry flow- 
ing through various types and sizes of coal liquefaction reactors is 
formulated. Effects of operating variables such as temperature, the 
presence of catalyst, flow rates, etc. are investigated to provide a 
model which can be used for the design and simulation of coal 
liquefaction reactors. Assuming a plug flow for the slurry and 
hydrogen, the rate expression can be integrated. The overall gas 
absorption coefficient is affected by thermodynamic and hydrodyna- 
mic factors. The rate of hydrogen absorption is seen to increase as 
the turbulence increases in the reactors. This appears to indicate a 
diffusion effect on the hydrogen absorption rate. Liquefaction reac- 
tors containing catalysts apparently can absorb more hydrogen re- 
sulting in larger values of the absorption coefficient than that ob- 
tained for noncatalytic reactors. This most likely is due to the 
additional desulfurization of the liquid products by hydrogen in the 
presence of catalyst. 


57923 (FE—2278-5) Phase equilibrium and volumetric properties 
of coal-derived fluids. Quarterly report, March 15, 1977—June 14, 
1977. Robinson, R.L. Jr. (Oklahoma State Univ., Stillwater (USA). 
School of Chemical Engineering). 1977. Contract EX-76-C-01-2278. 
6p. Dep. NTIS, PC A02/MF AOl1. 
On March 15, 1976, a contract was awarded for investigation 
of (a) the volumetric properties of gases typical of those produced in 
gasification operations and (b) the vapor-liquid equilibrium 
behavior of mixtures typical of those occurring in the processing of 
coal-derived fluids. In the present report period, construction and 
testing has continued on both experimental facilities. Preliminary 
work has begun on the development of a correlation framework to 
represent the data which will be measured in this work. All equip- 
ment items not yet delivered should arrive in the coming report 
period and apparatus fabrication should be completed. 


57924 (FE—2328-10) Deuterium tracer method for investigating 
the chemistry of coal liquefaction. Quarterly technical progress report, 
January—March 1977. Skowronski, R.P.; Ratto, J.J.; Heredy, L.A. 
(Atomics International Div., Canoga Park, Calif. (USA)). Apr 1977. 
Contract EX-76-C-01-2328. 35p. Dep. NTIS, PC A03/MF AOl. 

The second pair of hydrogenation experiments with protium 
and deuterium has been completed and the products from each test 
have been solvent-fractionated. The good agreement with respect to 
yields between the two sets of solvent-fractionation data indicates 
good reproducibility for these two experiments. As it was reported 
earlier, similar good reproducibility was obtained for the first pair of 
protium/deuterium hydrogenation experiments. Elemental analysis 
and vapor pressure osmometry have been used to characterize the 
coal hydrogenation products. Proton, deuteron, and carbon-13 nu- 
clear magnetic resonance spectroscopic analyses were performed on 
the products from the second pair of protium/deuterium hydrogena- 
tion experiments. 


57925 (SAND—77-0555C) Mineral matter effects in coal lique- 
faction. 1. Autoclave . Granoff, B.; Thomas, M.G. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
aia 16p. (CONF-770814—1). Dep. NTIS, PC A02/MF AO1. 

rom American Chemical Society meeting; Chicago, Illinois, 
United vm of America (USA) (29 Aug 1977). 
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Several high-volatile bituminous coals were hydroliquefied, in 

a one-liter autoclave, at a temperature of 430°C, initial (cold) He 
pressure of 1000 psig, and residence time of 30 min. All experiments 
were carried out in creosote oil as the solvent, at a solvent: coal ratio 
of 2.3: 1. The feed coals ranged in mineral content from 21 percent 
to 5 percent, and in sulfur content from over 6 percent to under 1 
percent. The coals had similar maceral distributions, and most were 
vitrinite-rich (greater than 85 percent). Conversions, calculated by 
an ash balance on the acetone-washed residues, varied from 62 to 94 
percent. The liquid products were assessed in terms of sulfur content 
and (Brookfield) viscosity. The sulfur contents from 0.43 to 
0.69 percent; the viscosities (at 60°C) varied from 75 to 761 cps. A 
good correlation was found between the mineral content of the feed 
coal and the extent of organic sulfur removal and product viscosity. 
The — conversions were found for the coals having the highest 
mineral contents. 


57926 Method for improving the sedimentation and 

of coal-derived liquids. Katz, S.; Rodgers, B.R. (to Energy Research 
and Development Administration). US Patent Application 717,430. 
24 Aug 1976. 13p. 

An improvement in the separation of suspended solids from 
coal-derived liquids by a separations process in which solids size is a 
separations parameter is achieved by contacting the coal-derived 
liquid containing suspended solids with an effective amount of an 
additive selected from the group of sulfuric acid, phosphoric acid, 
phosphoric anhydride and salts of sulfuric and phosphoric acid, and 
maintaining the contacted liquid at a temperature within the digs of 
about 150 to 400°C and for a time sufficient to achieve the desired 
separation rate. 


57927 Process for treating coal and products produced thereby. 
Horowitz, C.; Dichter, M. (to Polygulf Associates). US Patent 
4,033,852. 5 Jul 1977. Filed date 26 Jun 1975. 8p. 

Novel modified coal products, which are more easily liquified 
as compared to natural yond are produced by a process comprising 
activating coal with free radical or ionic catalyst systems and there- 
after, reacting the activated coal with vinyl monomers to attach 
polymeric side chains to the coal. 


57928 Liquefaction of coal. Johnson, G.C. (to Mobil Oil Corp.). 
US Patent 4,032,428. 28 Jun 1977. Filed date 28 Jan 1976. 6p. 

This invention provides an improved process for solvent- 
refining coal which involves heating an admixture of coal and a 
thermally stable organic solvent to solubilize substantially the coal to 
form a slurry of liquefaction phase and a residual solids phase, and 
thereafter passing the slurry through a filter bed of crushed raw coal 
to separate the liquefaction phase from the solids phase. 


57929 Coal liquefaction process using an aluminum phosphate 
supported catalyst. Cronauer, D.C.; Kehl, Ww! L. (to Gulf Research 
and Development Co.). US Patent 4,032,429. 28 Jun 1977. Filed date 
28 Nov 1975. 16p. 

A process is presented for the liquefaction of coal in the 
presence of hydrogen and a solid supported catalyst containing a 
hydrogenation component and wherein the support comprises an 
amorphous aluminum phosphate. 


57930 Production of liquid fuels from coal in Europe and Africa. 
Pichler, H.; Schulz, H.; Heike, T. (Univ., Karlsruhe, Ger.). pp 51-56 
of In Ninth world leum congress. Volume 5. London; Applied 
Science Publishers Ltd. (1975). 
- From 9. World Petroleum Congress; Tokyo, Japan (11 May 

1975). 

See CONF-7505138—P5S. 

Various basically different processes have been used for the 
commercial production of liquid fuels from coal. However, only one 
large-scale plant, located in ecent South Africa, is in operation 


today. This plant uses the original Fischer and Tropsch process, 
except that the synthesis of liquid hydrocarbons from carbon = 
ide and hydrogen is carried out at medium — 

catalysts, a method developed by Fischer and Pichler. The nt is 
described mee gto the processes used in earlier plants. 


research is and the economics of the production of liquid 
fuels from coal are discussed. 


57931 Liquids from coal in the United States. Hill, G.R.; oT 
S.B.; Gilman, H.H. (Electric Power Research Inst., Palo Alto, 
pp 51-67 of In Ninth world leum congress. Volume 5. Dake 
Applied Science Publishers Ltd. (1975). 
m From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5S. 

The exponential increase in demand for energy in the United 
States of America, coupled with an increased concern for environ- 
mental quality, has developed a real shortage of natural gas and an 
induced shortage of fuel oil and gasoline. A national effort to help 
provide the necessary (clean) and liquid fuels and electricity 
from coal has begun. The Us of Coal Research began 
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sponsoring research and development programs in the early 1960s. 
Recent efforts to produce low-sulfur oils more efficiently are de- 
scribed and compared with the earlier international programs in coal 
research. The economics of commercial production and its impact 
on the overall supply of liquid fuels are considered. 


57932 Design of a demonstration plant to produce clean oils from 
coal, O'Hara, J.B.; Jentz, N.E.; Rippee, S.N.; Mills, E.A. pp 20-34 of 
In Proceedings of the synthetic hydrocarbons conference. New 
York; American Inst. of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

At the request of the Office of Coal Research (OCR), The 
Ralph M. Parsons Co. has completed a study of preliminary design 
and estimated capital investment for a demonstration-scale plant to 

roduce two types of clean low-sulfur, high-Btu oils from coal. 

sem objectives were to: establish an effective plant design; esti- 
mate capital investment requirements; estimate the earliest possible 
production date; estimate each budget period during construction; 
shorten lead time for commercial coal-conversion processes; provide 
enough liquid fuels for power-plant testing; specify performance 
parameters and financial incentives for immediate design of conver- 
sion plant hardware; demonstrate efficiency of commercial-scale 
plant equipment; provide a basis for economic predictions regarding 
commercial plants; and enable concurrent design of multiple plants. 
The demonstration plant is designed to process 10,000 tons of coal 
daily. It contains two primary process units: (1) a modified solvent- 
refined coal unit, and (2) a gasifier producing syngas (SNG). Plant 
poe include three major divisions: (1) coal preparation, (2) coal 
iquefaction, and (3) gasification. The plant is designed to produce a 
pair of low-sulfur liquid fuel streams. The first stream will produce 
approximately 0.5 wt% sulfur, sufficient to provide fuel for a 
400,000-kW power plant; the second is fuel oil containing 0.2 wt% 
sulfur, adequate for a 200,000-kW plant. By-products are hydrotreat- 
ed naphtha and recovered sulfur. The plant could be converted to 
produce approximately 67 million cubic feet of SNG daily. Estimat- 
ed total fixed capital investment is $270 million. 


57933 H-Coal process for producing liquid hydrocarbons. John- 
son, C.A.; Stotler, H.H.; Volk, W. pp 35-48 of In Proceedings of the 
synthetic hydrocarbons conference. New York; American Inst. of 
Mining, Metallurgical, and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

The status of the H-Coai process for producing clean liquid 
fuels from coal is described. The economics for three types of 
commercial plants is presented; two plants producing an all distillate 
synthetic crude and one low-sulfur fuel oil. A significant quantity of 
1,000 BTU/cf fuel gas is produced. The effect of coal price and oil 
price on the economics is presented. 


57934 Sasol story. Hoogendoorn, J.C. pp 117-131 of In Pro- 
ceedings of the synthetic hydrocarbons conference. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

A short review of the history of the commercial oil-from-coal 
plant (SASOL) in South Africa is presented. The choice of process- 
es, the original flowsheet, additions and expansions and the present 
flowsheet are discussed. Some data on the Fischer-Tropsch process 
and some process and product properties are given. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 57846, 57869, 57883 


57935 qanccrte 7). 1) Low-temperature pyrolysis of synth- 
centrifuged solids. Mentser, M.; Plantz, A.R.; Edmunds, M.; 
Sharkey, A.G. Jr. pa. (USA Research and Development Administra- 


meg Pittsburgh Energy Research Center). 

. Dep. NTIS 
One of the roche ~ ~4 SYNTHOIL process is a centrifuging 
operation to remove suspended particles of partially reacted coal and 
mineral matter from the coal liquefaction product. The solids that 
are separated by centrifuging are ted with oil. As a method of 
oil recovery, the centrifuged solids were treated thermally at tem- 
peratures to 300°C and at heating rates of 55 to 75°C/minute. 
Seer quantities of oil, amounting to as much as 53 wt percent 
lids on an ash-free basis, were recovered. Spectrometric 
analyses of the recovered oil indicated that it contained lighter 
organic components and significantly less inorganic material than the 

centrifuged liquid. 
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57936 (ORNL-tr—4370) Dynamics of gas generation during coal 
pyrolysis. Mateyeva, G.N.; Butorin, V.I. Translated by L. Koby- 
lenski from Sb. Nauchn. Tr., Magnitogorsk. Gornometall. Inst.; No. 
152, 37-39(1975). 3p. Dep. NTIS, PC A02/MF AOI. 

Research into the nature of gas generation of several Kuznits 
Basin coals was conducted by a derivative thermogravimetric 
method. Up to 200°C weight loss is minimal, near 2 to 3% as 
moisture and adsorbed gases are removed. Further weight reduction 
occurs after 300°C, but the highest level of steam-gas product 
removal is noted in the 400 to 500°C range, where most thermoche- 
mical transformations occur. After 500 to 550°C weight loss is 
practically even at a rate of 3% per 100°. Volatile matter is emitted 
earlier and more intensively in high ranking than in lower ranking 
coals. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 57852, 57918 


57937 (FE—2213-T1) Analysis of SRC pilot plant data, Com- 
parison of Wilsonville and Ft. Lewis pilot plants. Task 012, final 

report. (TRW, Inc., McLean, Va. (USA)). 1976. Contract EX-76-C- 
01- On22i3. 44p. Dep. NTIS, PC A03/MF AO1. 

Correlation of data from the Ft. Lewis, Washington (50 ton/ 
day) and Wilsonville, Alabama (6 ton/day) Solvent Refined Coal 
(SRC) pilot plants has shown that a good match exists between 
yields of SRC and most other products for runs with corres ing 
temperature, residence time, and solvent boiling range. A noticeable 
difference exists in hydrogen consumption which may be explained 
by experimental error or by differences in dissolver height/diameter 
ratio (24/1 for Wilsonville vs 15/1 for Ft. Lewis) and residence time- 
temperature severity in the preheater. Therefore, for scale-up with 
coal similar to Western Kentucky 9 and 14, data from either pilot 
plant could be used. Computer time-sharing programs for calculating 
the time-temperature reaction severity in the dissolver and pre- 
heater-transfer line sections of both pilot plants are presented. Equa- 
tions for predicting product yields, hydrogen consumption and SRC 
sulfur content in terms of these severity parameters have been 
developed which show good statistical significance and fit to the 
data. These results may not apply to other feed sources, since great 
differences exist in the reactivity and ash and sulfur content of 
different coals. All of the runs in this study have been at high 
conversion levels, between 91 and 96 percent, while the lower 
conversions associated with less reactive coals may increase the 
importance of different variables. For slow reacting coals, such as 
Wyoming subbituminous, further parallel runs in the two pilot plants 
may be justified. 


57938 (FE—2270-10) Solvent refined coal (SRC) process oper- 
ation of solvent refined coal pilot plant at Wilsonville, Alabama. 
Quarterly technical progress report, July—September 1976. Lewis, 
H.E.; Weber, W.H.; Usnick, G.B.; Hollenack, W.R. (Catalytic, Inc., 
Wilsonville, Ala. (USA)). Feb 1977. Contract EX-76-C-01-2270. 
154p. . NTIS, PC A08/MF AO1. 
Operating conditions and results of the six-ton-per-day 
Solvent Refined Coal (SRC) pilot plant at Wilsonville, Alabama, for 
the period of July through September 1976 are presented. The first 
half of the reporting period was used for planned maintenance and 
modifications, and to condition process solvent. During the remain- 
der of the period, Illinois 6 coal from the Monterey mine was 
p with an on-stream factor of 82%. Stable operation was 
achieved at 38.5% coal slurry concentration, using a higher boiling 
rocess solvent, similar to that used to achieve a high performance 
evel with Kentucky coal. The pressure leaf filter was on-stream for 
most of the period. A lower boiling solvent fraction was used to 
wash the filter cake. Improvements in the filter cycle have signifi- 
cantly reduced the solvent throughput to the vacuum distillation 
system. Preliminary testing of less expensive, asbestos-free, precoat 
materials was completed. The process solvent inventory declined 
during the operating period. However, improvements to the oper- 
ation of the distillation systems have reduced the loss of process 
solvent substantially toward the end of the period. Typical SRC 
contained 0.1 to 0.3% ash, 0.8 to 1.0% sulfur. 


57939 Solvent 

Q.J. (to South African Coal, — -). 
Patent 4,036,730. 19 Jul 1977. Prionity date 24 May 1974, South 
Africa. 10p. 

A process is provided for the production of solvent-refined 
coal, which comprises heating the coal while slurried in a solvent 
under hydrogenation conditions to substantially liquefy the coal 
followed by a step of separating the non-dissolved solids from the 
solution, e.g., ‘he liguehal improved by the feature that a small 
meen uefiable matter of the coal is combined or 
recombined c y with itself and/or existing insoluble matter 
so as to form larger particles which, e.g., acting as a filtering aid, 
assist in the separation of the solids from the liq uid. These larger 
particles may be formed by hydrogen starvation y- 4 the 
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of the slurry to the coal liquefying temperature or by controlled 
localized overheating prior to the liquefaction step or by reducing 
the hydrogen partial pressure during the liquefaction step to a value 
somewhat below a predetermined value for maximum extraction or 
by a posttreatment of the liquid product of the liquefaction step at a 
temperature higher than the coal liquefaction step. Two or more of 
these possibilities may be employed in combination. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 57908 


57940 Granular activated carbon manufacture from sub-bitumi- 
nous coal mixed with concentrated inorganic acid without pitch. 
Murty, H.N. (to Carborundum Co.). US Patent 4,032,476. 28 Jun 
1977. Filed date 11 Jun 1975. 20p. 

Granular activated carbon is manufactured from subbitumin- 
ous coal by crushing and screening the as received coal containing 
17 percent moisture by weight to produce °/s39 mesh granules which 
are treated by mixing with about 5 percent by weight of concentrat- 
ed inorganic acid (H2SO,, HsPO, or HCI), without the addition of a 
carbonaceous binder. The so treated granules are ground to more 
than 65 percent by weight -325 mesh powder, preferably 75 to 85 
percent by weight -325 mesh, which powder has a moisture (includ- 
ing acid) content of about 21 percent by weight, as a temporary 
binder, and which powder is compressed into pellets of 0.5 inch 
diameter and 0.5 inch long under a pressure of 40,000 to 80,000 psi, 
and then granulated to obtain ®/29 mesh granules. These granules are 
devolatilized by heating to 450°C at 300°C/hour in an atmosphere 
of Nz and the volatiles and by maintaining the temperature for 1 
hour, and then activated by heating to 800° to 900°C in an atmo- 
sphere of Nz and steam and by maintaining the temperature for 4 to 5 
hours. The overall yield of granular activated carbon is 25 to 35 
percent by weight of the dry coal, and the activated granules have a 
surface area of 900 to 1050 m*/gram, an iodine number of 900 to 
1100, an ash content of 10 to 12 percent, an abrasion number of 80, 
and an apparent density of 0.48 to 0.50 gram/cc, which properties 
make them suitable for use in waste water treatment and other 
applications. 1 figure. 


57941 (BNL—22680) Regeneration of lime for fluidized-bed 
combustion with carbon, with silica, and with coal ash. Yang, R.T.; 
Steinberg, M.; Shen, M.S. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 17p. (CONF-770447—2). 
Dep. NTIS, PC A02/MF A0O1. 

From Fluidized-bed combustion technology exchange work- 
—- Reston, Virginia, United States of America (USA) (13 Apr 
1977). 


Two basic processes for regeneration are currently under 
development. One is based on the reaction between CaSQ, and 
carbon for the regeneration of CaO. Another is being designed for 
regeneration and recycling of the calcium silicates as sorbents, with 
lime and siliceous matters as the starting materials. The two basic 
processes can be ideally combined in a third system by utilizing the 
fly ash. Fly ash from the FB combustor contains significant amounts 
of carbon; about 5-40% from the ANL and the Exxon fluidized bed 
pilot combustors. By feeding fly ash and sulfated limestone to a kiln- 
type regenerator, calcium oxide and silicates are formed and are to 
be recycled to the combustor. Kinetics and other relevant studies 
such as particle strength for fluidization and chemical analyses of the 
products for the three processes are being undertaken in parallel. 
Process and cost analyses are being made. These include material 
and energy balances and cost analysis with special attention to the 
regenerative processes being developed. Kinetic models for sulfation 
and regeneration are being studied. Models for predicting the behav- 
ior of FBC from the bench-scale data are being examined. The 
results of this program to date are summarized. 


PROPERTIES 


REFER ALSO TO CITATION(S) 57849, 57864, 57869, 57872, 
57916, 57923, 57924, 57925, 57935, 57982, 57983, 58470, 60399 


57942 (AD-A—0366073) Analysis and testing of JP-5 fuel de- 
rived from coal. Final report. Nowack, C.J. (Naval Air Propulsion 
Test Center, Trenton, N.J. (USA). Propulsion Technology and 
Project Engineering Dept.). Jan 1977. 57p. (NAPTC-PE—99). NTIS 
PC A04/MF Al. 

Syncrudes derived from Utah and Western Kentucky coals 
by the COED process were refined into 10 gallon quantities of a JP- 
5 type aviation fuel. The kerosene cuts from the two syncrudes were 
hydrotreated in two stages. A single stage treatment provided a high 
aromatic (20-25% volume) fuel and the two stages a low aromatic 
(0-5%) fuel. The properties of the four synfuels were evaluated for 
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their conformance to the MIL-T-5624K specification requirements 
for grade JP-5. Material compatibility and Sorage/Weutianl Golietion 
stability studies were also conducted. Approximately 250 gallons of a 
high aromatic fuel were also refined from a Western Kentucky coal 
syncrude. Performance and exhaust emission tests were performed 
on a T63 engine using this fuel. The compatibility of the fuel with 
filtration equipment (coalescers) was also studied. 


57943 Average analyses of product samples taken by the Fuel 
Research Institute in 1976. Savage, W.H.D. Bull, Fuel Res. Inst. S. 
Afr.; No. 82, vp(1976). 

Average analytical data are given for 214 products from 68 
collieries (coal mines) and dumps. 


57944 (BM-RI—8245) Estimating methane content of bituminous 
coalbeds from adsorption data. Kim, A.G. (Bureau of Mines, Pitts- 
burgh, Pa. (USA). Pittsburgh Mining and Safety Research Center). 
1977. 25p. of Mines, Washington, DC. 

The Bureau of Mines estimated the methane content of a coal, 
which depends primarily upon rank and pressure, from the adsorp- 
tion equation V = kP/sup n/, where k and n are constants related to 
rank. By incorporating corrections for moisture, ash, and tempera- 
ture, and estimating pressure and temperature as a function of depth, 
the methane content of coal in place can be estimated from an 
equation. Values calculated with this equation generally are in 
reasonable agreement with direct determinations. By assuming a 
standard moisture and ash content, and using the hydrostatic head to 
estimate pressure, a graph of rank and depth versus gas content was 
constructed. Although estimated values were consistently high for 
several high-volatile bituminous coals from an area where the pres- 
sure is known to be less than hydrostatic, the estimated methane 
content for most coals shows reasonable agreement with values 
determined by the direct method. 


57945 (NP—21860(App.3)) Use of Pennsylvania coals in low Btu 
gasification processes: a preliminary study. Appendix III. Pennsylva- 
nia coal analyses. Special research report SR-112. Spackman, W.; 
Davis, A.; Walker, P.L. Jr. (Pennsylvania State Univ., University 
Park (USA). Coal Research Section). 15 Oct 1976. vp. State Univer- 
sity, University Park, PA. 

This appendix consists solely of computer printouts present- 
ing the analyses of various Pennsylvania coals. (EJH) 


57946 (PB—266884) Analyses of tipple and delivered samples of 
coal: collected during the period July 1975 through September 1976. 
Report of investigations. Janus, J.B. (Bureau of Mines, College Park, 
Md. (USA). Coal Sampling and Inspection Office). 1977. 21p. (BM- 
RI—8213). NTIS PC A02/MF AO1. 

This Bureau of Mines publication updates a series of reports 
on the quality of coal purchased under specifications for Govern- 
ment use. Listed are the analytical data on the composition and 
quality of tipple and delivered samples of coal collected during the 
period July 1975 through September 1976. 


57947 (SR—110) Pyrite in coal: its forms and distribution as 
related to the environments of coal deposition in three selected coals 
from western Pennsylvania. Reyes-Navarro, J.; Davis, A. (Pennsylva- 
nia State Univ., University Park (USA). Coal Research Section). 
1976. 141p. State University, University Park, PA. 

The environment of deposition of coals is reflected in the 
general macroscopic appearance and microscopic composition of the 
seam. Samples from fresh-water paleoenvironments are homogen- 
eous in appearance and composition, but samples from a marine- 
brackish paleoenvironment display marked variations in appearance 
and composition. The large majority of pyrite occurrences appear to 
be of primary origin. Pyrite occurrences show a tendency to be 
localized in dull layers of the seam. However, the majority of pyrite 
occurrences are related to vitrinite, probably indicating that anaero- 
bic bacteria might prefer to colonize the woody (vitrinite) fragments. 
Dull layers may reflect the influx of water flow with consequent 
availability of sulfate ions and iron-rich clays. Pyrite deposition is 
particularly favored by a marine-brackish environment, as this im- 
plies the most adequate conditions for the abundance of reactants, 
and the action of sulfate-reducing bacteria. The pyrite content of the 
Lower Kittanning seam, which was deposited in a transgressive 
cycle, is highest in the brackish phase of the seam (kittosite and 
clastocite phytostromes). Pyrite distribution in the samples of the 
coals deposited in a fresh-water paleoenvironment, tends to be more 
uniform. Pyrite occurs in a wide range of sizes and shapes, but by far 
the most abundant occurrences are microscopic noncrystalline blebs 
that appear to be present equally in the marine-brackish and fresh- 
water samples, but they tend to be larger in freshwater 
samples.Small crystals forming framboidal pyrite were found to be 
more abundant in the marine-brackish phase of the samples, and they 
tend to be absent as the environment became more freshwater. 
Euhedral pyrite contents appear to decrease as the environment 
became more freshwater. Dendritic pyrite appears to be less abun- 
dant as the environment became more marine. 
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57948 Method for removal of oxygen from oxygen-containing 
compounds. Ueda, S.; Kae: S.; Nakata, Y.; Hasegawa, Y.; 
Maekawa, Y.; Yoshida, Y (to Agency of Industrial Science and 
Technology). US Patent 4,038, 172. 26 Jul 1977. Priority date 16 Oct 
1974, Ja 4 

emowsl of oxygen from an oxygen-containing compound 
and its conversion into an organic sul of a lower molecular 
weight is accomplished by causing the compound to react with 
water and carbon monoxide in the presence of a red clay catalyst. 


57949 Determining the concentration of sulphur in coal. Page, D. 
(to Coal Industry (Patents) Ltd.). US Patent 4,015,124. 29 Mar 1977. 
Priority date 14 Mar 1975, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 
invention relates to a method for determining the con- 
centration of sulphur in coal and to apparatus which enables this 
method to be put into practice. The method involves measuring the 
intensities of the X-ray fluorescent radiations from iron and sulphur 
atoms in a sample of coal which has been excited by X-ray radiation. 
The measures of the intensities are combined mathematically to give 
an output from which the concentration of sulphur in the coal may 
be determined. Using the apparatus described the concentration of 
sulphur in a sample of coal can be determined quickly and accurately 
by an unskilled worker. 


57950 Angle of fracture in mine subsidence. Singh, T.N.; Rafi- 
qui, M.A.; Singh, B. (Cent Min Res Stn, Dhanbad, India). J. Mines, 
Met. Fuels; 24: No. 12, 375- 385(Dec 1976). 

The mechanism of fracture, its profile and other characteris- 
tics, based on field observations the world over and model observa- 
tions conducted at the Central Research Station, Dhanbad, India is 
discussed. The identification of fracture zone is of permanent impor- 
tance when extracting coal under built-up areas, rivers and water 
reservoirs. The angle of fracture, which is discussed in detail here, is 
defined as the inclination of an imaginery plane joining the edge of 
underground workings to the extreme edge of the cracks observed in 
the surface subsidence. 27 refs. 


57951 (PB—264012-T/SL) Structural 
coals, Kasatochkin, V.1. 


chemistry of carbon and 
(Department of the Interior, Washington, 


D.C. (USA)). 1976. Translation of Strukturnaya Khimiya Ugleroda i 
Uglei. (TT—72-51037). 408p. NTIS PC A18/MF AOl1. 

This collection is devoted to the theoretical and experimental 
investigations of the structure and © anger verme properties of 


transitional forms of carbon and different carbonized organic sub- 
stances. The collection consists of three sections ‘Crystal Chemistry 
of Carbon’, ‘Pyrolysis and Carbonization’, ‘Mineral Coals and Or- 
ganic Substances’, it contains various data of the measurement of X- 
ray diffraction and spectral characteristics, electrical, thermoelectri- 
cal, thermogravimetric and thermophysical properties of carbon 
materials. It is meant for physical chemists, organic chemists and also 
scientific workers engaged in the field of fuel refabrication, atomic 
and electrode industry and coal-tar chemistry. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 57885, 57962, 57963, 58012, 
58014, 58282, 59000, 60018, 60516, 60518 


57952 (COO—4034-i) Assessment of solvent extraction for 
treatment of coal gasifier wastewater. Progress report. Luecke, R.H. 
(Missouri Univ., Columbia (USA). Dept. of Chemical Engineerin 

Jun 1977. Contract EY-76-S-02-4034. 44p. Dep. NTIS, PC Pee 


A0l. 
A preliminary study has been completed for the assessment of 
solvent extraction for a gasifier wastewater treatment. This study 
shows very favorable economics; wastewater contaminants have a 
market value of about $45.00 per 1000 gallons of water to be treated 
while treatment costs are about $1.25 to $2.50 per 1000 gallons. 
Measurements of distribution coefficients between water and various 
solvents has been completed for m-dihydroxybenzene (resorcinol) 
os is in for o- and p-dihydroxybenzene, pyridine, o-cresol, 

naphthol. A very high ibution coefficient of 40 was found 
for poe aie he between water and octanone-2 (methyl 
heptyl ketone). 


57953 Se) Seetenet 6 sete Oe Ge ves 
due from fluidized bed combustion processes. Technical progress 
ee ee oes See eng ~ Research and 
Dev it Administration, W: D.C. (USA)). 1977. Con- 
tract EF-77-C-01-2549. 20p. Dep. NTIS, PC A02/MF AO1. 

An extensive research program is being carried out to evalu- 
ate the solid wastes from fluidized bed combustion for potential 
commercial uses. In addition, the investigation will explore methods 
pee yp etic mgd ar poe commercial 
applications be slow in developing, or not of sufficient magnitude to 
account for utilization of all of the waste materials. 
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during the month covered a variety of studies dealing primarily with 
evaluation of the results of beneficiation procedures using commer- 
cial type equi; t, and continuing tests of compositions employing 
the FBC ue materials. A list of these activities is as follows: air 
classifier studies using zig-zag separator; analysis of Deister a 
tabled products; stablized base tests using crushed stone 

tests of FBC residue as construction aggregate; Marshall tests ‘of 
bituminous mixtures of as-received residue; tests of FBC residue as a 
pozzolan with lime and portland cement; soil stabilization results; 
and structural properties of stabilized SO/sub x/ scrubber sludge. 


(PB—263469) Evaluation of the General Motors’ double 
alkali SO. control system. Final report Mar 1974—Aug 1976. Interess, 
E. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Jan 1977. 
Contract yn ony 8 1332. 99p. NTIS PC A05S/MF AO1. 

report is an ev. uation of the double alkali flue _gas 
desulfarization (FGD) system, installed to control SOx emissions 
from the coal-fired industrial boiler complex at General Motors’ 
Chevrolet plant in Parma, Ohio. It describes the boiler and FGD 
systems. It addresses performance with respect to SO2 removal, 
filter cake properties, lime stoichiometry, carbonate softening, soda 
ash stoichiometry, scaling, oxidation, and reliability. The evaluation 
is presented in terms of three 1-month-long intensive test periods and 
a longer-term non-intensive test period. System material balances are 
presented for some of these periods. A general history of the 
operation is also presented 


57955 CBA for Claus tail gas cleanup. Kunkel, L.V.; Palm, J.W.; 
Petty, L.E.; Grekel, H. (to Standard Oil Co. (Indiana)). US Patent 
4,035,474. 12 Jul 1977. Filed date 1 Mar 1976. 12p. 

An improved method is given for further removal of sulfur 
from the tail gas of a conventional Claus plant by the use of a Cold 
Bed Adsorption process. It involves the specific improvement of 
maintaining at all times the lead Claus reactor of a series of such 
reactors at sufficiently high temperatures to promote hydrolysis of 
COS and CS: and then utilizing part or all of the hot effluent gases 
of this lead reactor to regenerate the sulfur-fouled Cold Bed Adsorp- 
tion catalyst by passing the hot stream through the fouled reactor, 
removing the deposited sulfur and then returning the stream to the 
Claus plant at a point essentially immediately downstream from 
where it was ori ly withdrawn. Such a method is useful in 
maintaining ultra-high sulfur conversion levels on a commercial 
scale. 17 claims, 5 figures. 


57956 Upgrading of the coal industry's solid wastes. Chauvin, 
Delannoy, G. (Cent d’Etud et Rech des Charbon de Fr). Ind. Mines 
(St.-Etienne, Fr.) ; 59: No. 4, 203-207(Apr 1977). (In French). 

R and D efforts to upgrade, recycle, and utilize the solid 
wastes vty ash and coal slate) from the French coal mines are 
detailed. Success of these efforts can be measured by the quantity of 
marketed fly ash, which rose from 120,000 tons in 1956 to 2,552,000 
tons in 1973. Today, the fly ash can be considered to have joined the 
ranks of traditional construction materials. Initiated at a later date, 
research efforts by the coal mines to recycle and up; the coal 
slate are beginning to bear fruit on the industrial le. Apart from 
the market outlets for unprocessed slate, the outlook for use of slate 
in the manufacture of concrete aggregates, cement, brick and light 
sand is promising. 


57957 Regeneration of sulfated dolomite from a coal-fired FBC 
process by reductive ition of calcium sulfate in a fluidized 
bed. Montagna, J.C.; Lenc, J.F.; Vogel, G.J.; Jonke, A.A. (Argonne 
National Lab., IL). Ind. Eng. Chem., Process Des. Dev.; 16: No. 2, 
a 1977). 

Dolomite or limestone is sulfated when used as a sulfur- 
sorbent in the fluidized bed combustion of high sulfur coal. Dolomite 
that was sulfated by this process was regenerated for subsequent 
reuse as a sorbent to CaO . MgO by reductive decomposition in a 
fluidized bed. Regeneration was accomplished by the incomplete 
combustion of methane in a fluidized bed of sulfated dolomite to 
generate the heat and the required reducing gases for the reactions at 
1010 to 1100°C. Experimental results indicate that at the conditions 
studied, the use of shallower fluidized beds, lower 7 3 
velocities, and higher reaction temperatures increased both the 
extent of regeneration and the SO concentration in the effluen 
Dolomite losses due to attrition ranged from 5 to 15 percent. nt, When 
regenerated dolomite was resulfated, it was found that the dolomite 
that had been regenerated in the high-temperature (1100°C) experi- 
ments was less reactive as a sulfur acceptor than was dolomite that 
had been regenerated at a lower temperature (1040°C). Neverthe- 
less, the reactivity of dolomite samples regenerated at all tempera- 
tures compared favorably with that of virgin dolomite. 


57958 Analiz stochnykh vod koksokhimicheskikh zavodov. (Anal- 
ysis of the waste water from coke—chemical plants). Privalov, V.E.; 
Khlopkova, L.I.; Papkov, G.I. Moscow; eee me (1976). —- 

This book deals with the actual problem of purifying industri- 
al waste water. Existing methods of the main impurities 
in waste water are presented in detail. an oe i 
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determining acidity, alkalinity, oxidizability, hardness, sulfate, chlo- 
ride, organic matter, phenols, cyanides, ammonia, sulfide, phospho- 
rus, nitrite, nitrate, and dissolved oxygen in waste water. 11 figs., 18 
tables, 64 refs. (SJR) 


57959 Berbgau-Forschung process for the desulphurization of flue 
gases. Juentgen, H.; Peters, W.; Knoblauch, K. (Bergbau-Forschung 
GmbH, Essen). pp 77-85 of In Ninth world petroleum congress. 
Volume 6. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

After a survey on the desulfurization processes of flue gas 
developed in the Federal Republic of Germany, the paper de- 
scribes--by the example of the Bergbau-Forschung process--the nec- 
essary stages of development up to full size plants consisting of 
laboratory and semi-technical tests, pilot plant, prototype plant and 
demonstration plant. The scaling-up factors were 1:1000 from the 
laboratory to the semi-technical plant, 1:100 from the semi-technical 
plant to the = plant and 1:75 from the pilot plant to the prototype 
plant. As a flue gas desulfurization plant of at first 20 percent of the 
total capacity will now be demanded in the Federal Republic of 
Germany for newly built power plants on coal basis the first demon- 
stration plants for a flue gas desulfurization must be three times (600 
MW) to six times (1200 MW) as large as the prototype plant now 
taken into operation. Technically, this scaling-up factor is considered 
possible according to the experience made so far. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 57864, 57907, 58012, 58021, 
59919, 59962, 60834, 60836, 60838, 60882, 60933, 60934, 60935, 
60936, 60940, 60944, 61094, 61126 


57960 (ARP—S50) Economic impact of back-to-contour reclama- 
tion of surface coal mines in Appalachia: the TVA Massengale Moun- 
tain project. Final report. Bohm, R.A.; Gibbons, J.H.; Minear, R.A.; 
Moore, J.R.; Schlottmann, A.M.; Zwick, B. (Tennessee Univ., Knox- 
ville (USA). Appalachian Resources Project). 15 Dec 1976. 110p. 
TIC. 


In response to both growing demand for surface mined coal 
and environmental awareness, since the early seventies, the federal 
government has sought to establish minimum standards of surface 
mine reclamation. Much of the debate surrounding past attempts to 
enact a federal surface mine reclamation law have centered upon the 
economic impact of requiring back-to-approximate-original-contour 
reclamation. Perhaps the most widely held fear has been that such a 
strict reclamation standard would cripple the coal industry and 
greatly hinder America’s chances of achieving some measure of 
energy independence. An attempt is made to analyze, in a rational 
and dispassionate manner, the potential economic consequences of 
back-to-contour he mine at Massengale Mountain, Tennes- 
see. Both the Massengal ad oe mae and this ae have been funded by 
the Tennessee Valley Authority (TVA). 


57961 (CONF-770210—7) Assessment of water quality impacts 
of a western coal mine. Dettmann, E.H.; Olsen, R.D. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 19p. 
Dep. NTIS, PC A02/MF A0O1. 
From A.A. advancement of science conference; Denver, 
Colorado, United Stats of America (USA) (20 Feb 1977). 
This report describes interim results of a water quality investi- 
tion carried out during 1975 and 1976 in the vicinity of the Big 
| om Mine, an operating surface coal mine in the northwestern part 
of the Powder River Basin, Wyoming. The mine has been operated 
for approximately 20 years and is one of the several operating or 
proposed mines in the basin. Present coal production is about 
1,000,000 tons (approximately 910,000 MT) per year. The effect of 
the Big Horn Mine on concentrations of dissolved conservative 
constituents in the Tongue River is small, and is within the range of 
analytical precision and short-term variations in ambient concentra- 
tions. On the other hand, there are large changes in stream water 
quality evident in upstream reaches of the Goose Creek and Tongue 
River watersheds, where intensive agricultural activity exists. Trace 
— concentrations are relatively low at all stream and mine 
¢ sampling points, and it does not presently appear that toxic 
yo ts will present environmental problems at this site 
(Olsen and Dettmann, 1976). Ammonium and nitrate concentrations 
are elevated in the Big Horn Mine discharges ibly due to use of 
ammonium nitrate explosives) relative to levels in the streams, but 
P horous concentrations are not. Material balance calculations 
indicate that present loading by pumped mine discharges from the 
Big Horn Mine could locally increase ammonium and nitrate con- 
centrations in the Tongue River by approximately 3 and 1 percent, 
respectively. 
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57962 (ORO—5261- 1) Acid mine py coer ate gy Em 
alternate future A.W.; Gochenour, D. 
Virginia Univ., Morgantown ey 197. Contract *EY-768-05, 
5261. 13p. Dep. NTIS, PC A02/MF 

The following to} are vo update of study ples: 
collection and review of information on acid mine 
ment systems; collection and review of information on the Reottie 
hela River basin; identification of active and inactive mine drainages 
into the Monongahela River; and evaluation of the format of the 
data to facilitate ease of using ‘the data. 


report Nov 1974—Sep 1976. Giammar, R.D.; Engdahl. 
R.E. (Battelle Columbus Labs., Ohio (USA)). Oct 1976. “Contract 
EPA-68-02-1848. 84p. NTIS PC A05/MF AOI. 

The report gives results of a technical assessment of the 
advisability of increased use of stoker coal for residential and small 
commercial s heaters. The assessment was based on: (1) an 
experimental laboratory study (major ee: to evaluate emis- 
sions from a 20-hp (200 kw) boiler fi , Western subbitu- 
minous, processed lignite char Souition souk: coal), and high and low 
volatile bituminous coals (pollutants of major interest were smoke, 
particulate, and POM); (2) a survey to identify manufacturers and 
designs of currently marketed stokers; and (3) a survey to 
processes for the manufacture of smokeless coals and to ev 
suitability of these fuels for stoker firing. The experimental inv 
tion indicated that smokeless operation of a small stoker 
achieved for the coals evaluated (coals g the highest 
levels generated the highest particulate and POM levels). Coals 
the highest volatile matter and the highest free swelling index 
the highest levels of these emissions. It also indicated that a potenti 
exists to reduce emissions both by minor modifications in the stoker 
design and operation, and by use of processed or treated coals. Even 
these emission levels would be considerably higher than those 
equivalent oil- and gas-fired systems. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 57895, 57944, 57994, 57995 


57964 

sources of the Repu of Africa. (Departmen' Mines, 
Pretoria (South Africa)). 3 Apr 1975. 213p. Dep. NTIS (US Sales 
Only), PC A10/MF AO1. 

Following an introduction that deals with historical — 
the structure of the coal mining industry, and the Commission, the 
following chapters are presented: tions; Previous Estimates of 
Coal Resources of the Republic of South Africa; the Coalfields of 
the R.S.A.; Present Estimate of the Coal Resources; A of 
South Africa's Coal Resources; Conclusion: Coal Must Con- 
served; Coal Mining Practice in South Africa; Importance of Inani- 
mate Energy; Energy and Economics; Comparison of —— Con- 
sumption and G.N.P. Ratios of the R.S.A. and Other Countries; 
Importance of Energy Costs in the Economy of Nations; The 
Transportation of Energy; World Demand for Energy; Future Sup- 
plies of Energy for R.S.A.; Wastage of Energy; of 
Energy; Energy Policy Considerations; and Conclusions and Rec- 
ommendations. 


MINING 


REFER ALSO TO CITATION(S) 57882, 57950, 57960, 57961, 
57962, 57964, 58026, 59888, 59975 


57965 Transport in drifts and shafts. Fawcett, D.H. pp 325-336 


of In Papers presented at the Illawarra conference, 1976. 
we Australia; Australasian Institute of Mining and Metallurgy 

1976). 

76 From Illawarra district conference; Illawarra, Australia (May 
1 ’ 

See CONF-7605 147—. 

From depths of 400 to 600 m, coal is transported by a 
conveyor in a drift or a bulk winder in a shaft, while men and/or 
materials are transported by a slope hauler or a winder. 
Assessment of the effect of alternative combinations on key cost 
factors; output, capital, labor cost and construction time; allows the 
— choice for particular circumstances, there being. no uniform 
solution 


57966 Ekonomiya materialov na ugol'nykh shakhtakh. (Economy 
of 7 ee in coal mines). Kravchenko, A.N. Moscow; Nedra 
(1976) 
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The book indicates methods of decreasing the consumption of 
materials used in coal mines. A brief listing of characteristics and 
systematization of the materials according to industrial category are 
presented. A look is taken at methods of determining norms for the 
planned consumption of materials in mines. An analysis is made of 
the main methods of economizing on materials: repeated use of 
materials, concentration of the mining operations, improving the 
technology and organization of the operations, the use of new 
progressive types of materials, and organizing competition in the 
economy of materials. A presentation is given of a technique of 
calculating the economic effectiveness of decreasing the costs of 
materials. 11 tables, 7 figs., 35 refs. (SJR) 


57967 (BM-RI—8215) Submersion testing of coatings for sealing 
shale. Fraley, J.E. (Bureau of Mines, Spokane, Wash. (USA). Spo- 
kane Mining Research Center). 1977. 24p. of Mines, Washington, 
DC. 


Hartmann and Greenwald found that shales, which disinte- 
grated when exposed to moisture, could be preserved by coating 
them with tar paints and cement-sand mixtures. Jack Parker ob- 
served that the strength of rock was substantially decreased by 
changes in temperature and humidity, and proposed sealing the rock. 
In this investigation, cement samples were cured and tested (nonstan- 
dard tests) for submersion to note resistance to dissolution (breaking 
into parts), which is an important property for a coating. Nonappre- 
ciable dissolution during 1 week of submersion was set for passing 
the test. Silicate (sodium and potassium) coatings with various fillers 
and mole ratios of silica to sodium or potassium oxide greater than or 
equal to 10.0 the submersion test by remaining free of 
significant dissolution for 1 week. Magnesium oxychloride coatings 
using 36 percent magnesium chloride and commercially available 
magnesium oxychloride and oxysulfate mixes also passed the test. 


57968 (BM-RI—8233) Dry-process-sprayed coal mine sealants, a 
progress report. Fraley, J.E.; Cox, D.J. (Bureau of Mines, Spokane, 
Wash. (USA). Spokane Mining Research Center). 1977. 22p. of 
Mines, Washington, DC. 

In this Bureau of Mines study, sealants containing mineral 
wool, cement, etc., were sprayed through dry-process equipment 
that propels dry material pneumatically to the water-adding nozzle. 
Advantages over slurry applications include no mixing, no extensive 
cleanup, and freedom from hardened cement in equipment should 
power be lost. Sealants with large mineral wool modules (< 1-inch) 
were sprayable at rates to 900 square feet per hour for '/2-inch 
thickness with little dust and smooth material flow through equip- 
ment, but they were weak for mine use. Materials containing small 
wool nodules ('/s-inch) were stronger but tended to plug lines 
because the nodules were inadequately ted in the shredder. 
Increasing the dedusting oil also increased line plugging by holding 
the nodules together in larger lumps. Best results were ob 
using a */,-inch-nodule wool with cement binder, which provided 
both smooth flow through the machine and adequate strength. 


57969 (BM-RI—8235) Coal mine combustion products: ingredi- 
ents of conveyor belts. Christos, T.; Forshey, D.R.; Hartstein, A.M. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining ty 
Safety Research Center). 1977. 18p. of Mines, Washington, DC. 
The Bureau of Mines sponsored an investigation of the ther- 
mal oxidative degradation c teristics of selected ingredients 
employed in the formulation and manufacture of conveyor belts. 
This work was done to supplement similar studies of samples from 
finished conveyor belts and thus provide basic data for correlation of 
the potential toxic behavior of a finished belt with that of the 
individual ingredients. This report covers the study of (1) basic 
rigs (styrene-butadiene, neoprene), (2) reinforcing fi fibers (Nylon 
6, Dacron, viscose rayon), (3) flame-retardant plasticizers (tritolyl 
» Der Seem mixture, tri-p-tolyl aeeaiinen tributyl phos- 
phate, tris(dichloropropyl) phosphate), (4) plasticizers (diphen- 
viphthalate, di-(2-ethylhexyl) sebacate), and (5) a vulcanization ac- 
celerator (2-mercaptobenzothiazole). 


57970 (DIB—77-07-514) Mining machinery and equipment, 
Brazil. Foreign market survey report. Johnson, T. ic and 
International Business Administration, Washington, D.C. (USA)). 
Apr 1977. 98p. 

The market research was undertaken to study the present and 
potential US share of the market in Brazil for mining machinery and 
equipment; to examine growth trends in Brazilian end-user industries 
over the next few years; to identify specific product categories that 
offer the most promising export potential for US companies; and to 
provide basic data which will assist US suppliers in determining 


Current and potential sales and marketing opportunities. The trade 
promotional and marketing techniques were also reviewed. 


57971 tren: Inherently safe mining systems 
ous). Phase II. Se Cane Cent CUBA) nen Hamilton, D.D. 
(FMC Corp., Santa Clara, Calif. (U' i S Div.). 


(continu- 


ystems 
Apr 1976. Contract H0111670. ring PC A13/MF AOI. 
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The report covers the continuous-mining equipment develop- 
ment and test; the procedures, final development and verifications; 
the development of the mine a, testing facility; and the 
procedural development of phase III continuous-mining demonstra- 
tion. The report on this large continuous contract documents accom- 
plishment, problems, and activities of FMC and its subcontractors 
during continuous-mining system equipment, facilities, and proce- 
dures development for the Federal Bureau of Mines. 

monitoring 


57972 (PB—265974) Western coal development 
(Federal Energy Adminis- 


system. Spring quarter. Quarterly report. 

tration, Washington, D.C. (USA). Once of Energy Resource Devel- 
opment). 31 Mar 1977. 34p. (FEA/G—77/136). IS PC A03/MF 
AOl. 


The Western Coal Development Monitoring System provides 
FEA with a means to track the progress of all existing or potential 
coal mines over 200 thousand tons annual production in the Western 
United States. The system identifies current production levels, 
allows for future production predictions, and provides the means to 
be systematically alert to either progress or regulatory bottlenecks 
which may occur relative to mine expansions or development. 


57973 (PB—266027) Development of a crimp connector for trail- 
ing cable splices. Final report. Frank, W.J. Jr. (Burndy Corp., Nor- 
walk, Conn. (USA)). Dec 1976. Contract H0357100. 89p. NTIS PC 
A05S/MF A01. 

The purpose of this work was to develop a means of design- 
ing splice connectors that will significantly improve mine trailing 
cable splice performance. A brief discussion on splice problems is 
presented as an introductory means and substantiates the need for 
the development and test programs. Because of the empirical nature 
of this effort, time has been devoted to explaining the derivations of 
the test procedures used. Special attention is given to the splice 
flexing machine which served as the backbone of the test program. 
To familiarize ms with connector terminology, a section is 
devoted to a deonty of pertinent terms. Various types of cable 
joints are also defined. The major effort is a connector design 
parameter study. Utilizing the optimum parameters developed along 
with the suggested design procedure outlined in appendix I should 
result in significantly a ow splice performance and thus meet the 
objectives. A field test gram was instituted to insure the adapt- 
ability of connector design and associated installation tooling along 
with a field performance study. 


57974 (PB—266786) Research and development priorities sum- 
mary report for March 1, 1974 to March 31, 1977. Volume I. Execu- 
tive summary. Final report. Scott, J.J. (Missouri Univ., Rolla (USA). 
Dept. of Mining, Petroleum and Geological Engi ing). 15 Mar 
1977. Contract H0242034. 148p. NTIS ‘A07/MF AOl 

The workshops covered under this rt include lead mining 
in Missouri, limestone mining, coal mining both surface and under- 

ound in the midwest and in the Rocky Mountain area, iron mining 

in Minnesota, two top management meetings on institutional prob- 
lems and, finally, a special two-day meeting on roof control. 
57975 (PB—-266787) Research and oe sur- 
face mining reclamation. neon II. Executive summary. Final report. 
Scott, J.J. (Dames and Moore, Bethesda, Md. (USA)). 26 Oct 1976. 
Contract H0242034. 158p. ‘NTIS PC A08/MF A011. 

At each of eight workshops a summary of current Bureau of 
Mines mine rec research was presented along with identifi- 
cation of problems associated with mine land reclamation in the 
State where the meeting was being held. Discussions included the 
seriousness of problems locally and how the Bureau could best 
undertake research to assist the State in solving the problems identi- 
fied. Participants included representatives of State agencies, educa- 
tional institutions, and companies involved in surface mining. 


57976 Thin seam mining. I. Some aspects of thin seam mining in 
North Derbyshire. Deakin, A.F. (Natl Coal Board, North Derbyshire 
Area, Engl). Min. Eng. (London); 136: No. 192, 429-435(May 1977). 
North Derbyshire still has a lot of its reserves in relatively 
thin seams and certain factors need to be continuously examined and 
prge ce hl ee Poh a ae ne nner ge Experience in 
development of the mechanized working of the Area’s thin 
poodiny seams of less than 36 in. conestion, Denial te _the 
major problems encountered are described, t 
taken and the results obtained. Also disc’ 
current thin seam power loaders, the opportunities available from 
improved design and developments systems and how, with the 
manufacturers’ help, continued improvement in thin seam mining 
can be expected. 


57977 - . AT eS Il. Thin seam eg Ee 
Min. Eng (London); 136: No. 192, 436-447(May ro Ae Ena 
on that ave pred operation of systems of work for thin seam 
Nanediey Coll ve proved in the Deep Soft Seam at 
Colliery, England, are described. Various improvements in 
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the present design for thin seam faces that could be made either in 
the immediate future or in the longer term are outlined. 


57978 Power loading in thin seams within the Barnsley Area of 
the National Coal Board. Tuke, A.W. (Natl Coal Board, Barnsley 
Area). Min. Eng. (London); 136: No. 192, 461-472(May 1977). 

The author seeks to show how the history and conditions 
within the Barnsley Area have affected the evolvement of power 
loading techniques in seams of approximately 3 ft and less. Current 
performance is measured against the restrictions imposed by environ- 
mental considerations, ranging from physical aspects to ventilation 
problems. Finally the author indicates the problems that have been 
met and how they have been dealt with, and concludes by outlining 
current projects and the possible future requirements of mining the 
thinner seams. 


57979 Australians piggyback three bolters. Coal Age; 82: No. 5, 
62-66(May 1977). 

The roof bolters designed by Broken Hill Pty. for continuous 
miners, which provide close-to-face support in difficult roof condi- 
tions are considered. Three bolting rigs are installed on the continu- 
ous miner (one on each side, one in the center) to perform this task. 
Operating experience with the roof bolting machines has shown 
favorable results, and the method has provided an effective early 
support preventing bed separation of the difficult shale material. 


57980 Economical road driving with full and face cutting 
machines at the Rheinland mine works. Boldt, H. Glueckauf; 113: 
No. 7, 353-359(7 Apr 1977). (In German). 

Asystematic review of operations with planned utilization of 
road driving machines is given. Application of cutting-head driving 
machines is described, and shifting of machinery is explained. Costs 
of moving are calculated and workings at difficult passages and 
safety aspects are noted. 6 refs. 


57981 Rock bursts geophysics: seismoacoustic location of des- 
tressing bursts in a workings advance site. Baule, H. (Westfael 
Berggewerkschaftskasse, Bochum, Ger). Glueckauf; 113: No. 7, 360- 
362(7 Apr 1977). (In German). 

A digital seismoacoustic measuring instrument using a geo- 
phone and a PCM multiplexer is presented. Measurements results 
from destressing sites and boreholes are interpreted. 3 refs. 


57982 Mechanics of the plane. VI. New findings about cutting 
and thrusting forces in cutting coal and other materials. Sann, B. 
Glueckauf-Forschungsh.; 38: No. 2, 57-63(Apr 1977). (In German). 

Mathematical expressions of forces relationships in blacked 
and free cutting are presented. Distribution of cutting forces is 
analyzed and practical applications are pointed out. 2 refs. 


57983 Measuring and evaluation method for temperature determi- 
nation in cutting coal and adjoining rock. Bruns, H.; Marx, W.E. 
Glueckauf-Forschungsh.; 38: No. 2, 64-68(Apr 1977). (In German). 

Instruments and process based on graphic thermal radiation 
properties of particles separated during cutting are described. The 
electromechanically ——s Thermovision-system has a measuring 
range of 10° to 1500°C. Infrared imaging data are interpreted by 
means of computer. 


57984 Pneumatic control for shield supports automation in flat 
measures. Irresberger, H. G/ueckauf-Forschungsh.; 38: No. 2, 69- 
73(Apr 1977). (In German). 

Economy in work time and reduction of exposure to mine 
dust are achieved by wing automatic control operating at 3.5 bar 
pressure. Application of hydraulic valves and pneumatic switching 
in the laboratory model and underground practice is demonstrated. 2 
refs. 


57985 Application of finite element method in mining subsidence 
assessment. Arndt, E. (Tech Univ, Berlin, Ger). Glueckauf-Fors- 
chungsh.; 38: No. 2, 82-85(Apr 1977). (In German). 

Results of new investigations in coal mine stresses and dis- 
placements of rock and on the surface are presented based on 
mathematical methods. Using measured quantities subsidence is cal- 
culated directly without model building. 2 refs. 


57986 Development of a new flexible roadway support consisting 
of steel tubes with concrete filling. Draganow, L.; Patronew, L,; 
Tschonkow, T. (Hochsch fuer Bergbau und Geol, Sofia, Bulg). Neue 
Bergbautech.; 7: No. 3, 182- 185(Mar 1977). (In German). 

Under the conditions existing in Bulgarian coal mines, road- 
way supports consisting of steel arches with bell-shaped section--in 
use for several decades--have often been plagued by rock-mechanical 
and technological difficulties in headings. A support made of con- 
crete-filled tubes with hinge joints is described here that has proved 
more advantageous than the steel supports with well-shaped section, 
in both the laboratory and field tests. 


57987 Effectiveness of relief boring in case of Akabira colliery: 
field tests and some results. Goto, T.; Ishijima, Y.; Kinoshita, S.; Oda, 
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N. Nippon Kogyo Kaishi; 93: No. 1068, 75-81(Feb 1977). (In Japanese 
with English abstract). 

For several years, a large diameter relief boring technique has 
been successful in Akabira Colliery. This method is to make, usually, 
a single hole of 200-250-mm diameter up to a depth of 10-20 m at the 
heading of a roadway in the advancing direction. A series of field 
tests and measuring such items as volume of coal cuttings, 
of occurrences of audible fractures, stress and pressure c’ 
in coal seam and gas density emitted from the hole, accompanying 
the boring reveal several important aspects of the phenomena in- 
duced by the boring. Strains in the coal seam measured by ore 
gages show three different behaviors: they are compression t 
fluctuation type, and dilation type. It is found that the last two on 
are characteristic in the relieved zone. And the relieved area, deter- 
mined by properly distributing the molded gages in the coal seam, is 
estimated to occupy from 20 to 40% of the whole sectional area of 
the roadway. 16 refs. 


57988 Face support requirements. A problem in ‘arching’. Evans, 
I. (Natl Coal Board, Burton-on-Trent, Engl). Int. J. Rock Mech. Min. 
Sci. Geomech. Abstr.; 14: No. 1, 1-5(Jan 1977). 

Requirements for the load-bearing characteristics of powered 
supports in British mines are based upon observations of load/ 
convergence relationships at the face, viewed in the light of a purely 
geometrical interpretation of the way in which roof strata crumble 
into the goaf. The present report draws attention to the applicability 
of ‘arching’ theory to the phenomena and applies standard equations 
to calculate the residual load of unkeyed broken rock which the 
supports have to carry. This load proves to be closely equal to the 
value which, in practice, support loads must exceed if excessive 
convergence is to be avoided. The theory gives support to the 
current philosophy of support design insofar as loading-bearing 
capacity is concerned. 5 refs 


57989 Analogue modelling of stresses and displacements in bord 
and pillar workings of coal mines. Oravecz, K.I. (Chamber of Mines 
of S Afr, Johannesburg). Int. J. Rock Mech. Min. Sci. Geomech. 
Abstr.; 14: No. 1, 7-23(Jan 1977). 

A method for the determination of stress and displacement 
distributions based on elastic theory is presented. A linear elastic 
medium and a simple linear relationship for the compression of the 
seam are assumed. The convergence distribution in the seam, from 
which stresses and displacements can be computed elsewhere in the 
medium, is obtained by modeling the mining geometry on an electri- 
cal resistance analogue computer. The validity of the proposed 
method is tested by comparing the predicted displacements with 
those measured in the field under a variety of conditions. From the 
evaluation of three mining geometries, it is deduced that by using the 
proposed method the displacement field can be predicted with 
sufficient accuracy for practical purposes. By extension it is accepted 
that the stress field and thus pillar load, as derived by using the 
method, can be used for the purposes of mine design and stability 
investigations. 7 refs. 


57990 Metallic corrosion in mining industry. Bandopadhyay, P. 
(Indian Sch of Mines, Dhanbad). J. Mines, Met. Fuels; 24: No. 12, 
386-390(Dec 1976). 

A qualitative picture of metallic corrosion in the mining 
industry is presented in this paper. The types of corrosion environ- 
ments that various pieces of mining equipment encounter in service 
are discussed. Severity of corrosion in these environments is indicat- 
ed. Among the key corrosive mine environments discussed are mine 
water, mine air and mine dust. Corrosion of wire ropes and their 
subsequent failure in service is considered as the greatest safety 
hazard resulting from the atmospheric corrosion of metals in mines. 
9 refs. 


57991 Trends in the development of technology for automated 
coal mining. Grin’ko, N.K. Ugol; No. 6, i127dun 1976). (In Rus- 
sian). 

A discussion is presented of various automated methods of 
mining coal under the ground without the presence of people ge the 
working face. Emphasis is placed on mining steeply map cy 
strata which are very thin (less than 0.7 m) to moderately (0.7 to 
1.2 m). The use of scrapers, drilling equipment, rds and various 
block methods of mining in various combinations is described. (SJR) 


57992 Study of the effect of roof control by hydraulic packing on 
the danger of sudden eruption of gas and coal in steep coal strata. 
Gaiko, E.L; Feit, G.N. Ugol; No. 6, 27-31@un 1976). (In Russian). 

Scientific studies show that the main reasons for the occur- 
rence of sudden eruptions of coal and gas are the high gradient of 
stresses and gas pressure at the edge of the coal stratum and the 
sudden Shenaant that take place during mining. Hydraulic packing is 
used as a method of producing ore pressure on steep coal strata 
subject to sudden eruptions o = pes and gas. It was found that 
hydraulic packing along the longwall decreased the stress concentra- 
tion near the working is of the coal stratum. The redistribution of 
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stresses took place smoothly with a decrease in the danger of sudden 
eruptions of coal and gas from the coal stratum. (SJR) 


57993 Industrial tests of the MKT automated coal mining unit in 
thin, steep coal strata. Mogi ii, L.G.; Raspopov, V.L; Vasil’ev, 
Yu.V. Ugol; No. 6, 46-49(Jun 1976). (In Russian). 
Performance data are given for an automated coal mining unit 
operting in a coal stratum 0.82 m thick with a longwall length of 132 
feet. Av coe Ee eg id pw ne Smeg peep Anew 
pe gh ‘ood products was 18 to 20 m* per 1000 tons of mined 
Ges valet iets 3.7 04) white ger wo. Other operating and 
Se data are given. (SJR) 


57994 Coal industry of Poland. Ugol; No. 6, 74-78(Jun 1976). (In 
Russian). 

Poland holds fourth place in world coal mining. Its geological 
reserves of coal are 85 billion tons. Strata thicknesses vary from 2 to 
4 m. Total coal mined in Poland increasd from 47 million tons in 
1946 to 104 in 1960, 140 in 1970, 157 in 1973, 162 in 1974 and 170 
million tons in 1975. A total of 200 million tons of coal production is 
planned in 1980. This increased production was attained with a 
decrease in the number of coal mines from 81 in 1960 to 69 in 1974, 
pod oy omg nae trary gong, eanmere nga ene 
tons in 1960 to ximately 7800 tons in 1974. Automation of coal 
an in Poland is discussed. 22 references. (SJR) 


Mining of coal ‘a with several synclinal type seam 
exemplified by open-cast South mines Kreka- 
Banovici --Tuzla. Kun, akon, J. "Red Inst, Belgrad, Yugosl). Rud. Glas.; 
No. 4, ge ape (In ee pot — ieee tan 

basis of technological solutions for ite in 
the open-cast mine South Syncline, Tito Mines Kreke-Banovici - 
Tuzla, the possibility is indicated for mining multiseam deposits of 
synclinal type. The selection of basic equipment for uncovering 
mining and transport of coal and overburden is discussed. a 
attention is paid to production dynamics , i.e., procurement of most 
uniform coal production. A special mathematical model was devel- 
oped for this purpose. 3 refs. 


57996 Eksplyatatsiya kotel‘nykh rabotayushchikh na shakhtnom 
metane. (Operation of boiler rooms running on mine methane). Tri- 
fonov, G.A. Moscow; Izdatel’stvo Nedra (1976). 79p. 

A brochure was written for personnel i 
ing methane recovered from coal mines. 
and supervision required for gas regulators and burners are discussed 
in relation to the use of this gas. The protection and automated 
operation of (vacuum) pumping stations pe of the boilers are also 
mentioned. (LTN) 


57997 Osnovy ekonomiki i upravieniya ugol'nym 

(Principles of the economics and of the the coal industry). 
Valkovoi, V.I.; Kletkin, A.G.; Kryzhko, 1.D.; Kutuzov, B.A.; Se- 
menov, B.V. Moscow; Izdatel’stvo Nedra (1976). 259p. 

The role of the coal industry in the economy of the USSR is 
described: Its economic base, production controls (with problems in 
certain areas indicated, and prospects for an increase in productiv- 
ity). The book may be valuable for engineers and technologists in the 
coal industry. (LTN) 

57998 Aspects of in-seam development full extrac- 
tion. Fisher, A.E.J. pp 337-344 of In presented at the 
Illawarra District conference, 1976. Parkvi Australia; Australa- 
sian Institute of Mining and Metallurgy (1976). 

1916) From Illawarra district conference; Illawarra, Australia (May 

See CONF-7605147—. 

Severe development difficulties were experienced soon after 
in-seam at ae oa Colliery in 1962. Thirteen 
years later no i 
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under conditions where it is possible to retain the roof intact while 
supports are erected. This would be mostly by refinement of work- 
ing systems within development units. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 57882, 57896, 57965, 57969, 58023 


57999 (BM-RI—8224) Flotation study of refractory coals. 
Miller, K.J. (Bureau of Mines, Pittsburgh, Pa. (USA)). 1977. 15p. of 
Mines, Washington, DC. 


An inv was carried out to improve the flotation 
response of coals difficult to wash by froth flotation. A literature 
survey and experimentation showed that, for the most part, refrac- 
tory coals can be floated with oily collectors and frothers. Collector 
reagent consumption can be minimized and the selectivity of the 
flotation enhanced by assuring adequate, but not prolonged, reagent 
conditioning. Where flotation selectivity is _— ly poor, two- 
stage rougher-cleaner flotation is It was concluded 
= a major problem with refractory coals is predicting when they 

will appear in a flotation circuit so that supplementary flotation 
collectors can be added. Coal losses due to variation in the floatabi- 
lity of the feed might be reduced if a nonpolar collector such as 
kerosine or fuel oil is used along with a frother as general coal 

practice. 

58000 (BM-RI—8234) Beneficiation of coal by a selective floccu- 
lation: a laboratory study. Hucko, R.E. (Bureau of Mines, Bruceton, 
Pa. eg 1977. a of Mines, Washington, DC. 

Mines conducted a laboratory scale investiga- 
tion of the process of selective flocculation with the objective of 
developing a method to effect rations on suspensions consisting 
paar omg | of ultra-fine-size (minus 400-mesh) particles of coal 

refuse. Selective flocculation of coal from coal-refuse slurries 
sould be achieved with a wide variety of pm Typically as 
—- 15 to 20 wt percent of hi nash solids (7 to 80 percent ash) 

could be retained in suspension. flocculated sediment remained a 

——— uct, however, and would require further treatment to 

as clean coal. No combination of reagents and condi- 
Goan ad te tele teaaaiaes of tee cohae Gieiaaeen The 
dispersing agent was found to be the critical factor; dosages of 3 to 8 
Ib/ton were necessary to stabilize the suspension for subsequent 
selective flocculation. In addition, most of the dispersants that 
worked were most effective at substantially elevated pH (11 or so). 
It was concluded that this process would be prohibitively expensive 
and, because of yield and quality constraints, it would be of question- 
able utility in today’s coal preparation industry. 


1 (FE—1792-28) Coal feeder development program. Quar- 
terly technical progress report, January—March 1977. (Lockheed 
Missiles and Space Co., Inc., an Se (USA)). 25 Mar 1977. 


higher molecular weight driver gases was investigat- 
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tion cost of $1.50/MMBTU. A pneumatic transmission system was 
devised for the long distance (300 miles) transport of the beneficiated 
coal and the clean fuel gas. The system was analyzed for various 
pipeline diameters, flow rates, coal particle sizes, coal to gas mass 
ratios, and operating pressures; and a representative transport tariff 
of 2 cents/ton mile was developed from the results. This study 
indicates that clean coal can be delivered to the Philadelphia- 
Wilmington area from West Virginia (approximately 300 miles) at 
costs of $1.21 to $1.91 per MMBTU if the product gas used to 
transport the beneficiated coal is sold at $2.65 per MMBTU and the 
raw coal is available at the mine mouth for $20.00 per ton. (All costs 
are expressed in 1975 dollars.) 


58003 Method of separating inorganic material from coal. Capes, 
C.E.; Germain, R.J.; McIlhinney, A.E.; Puddington, I.E.; Sirianni, 
A.F. (to Canadian Patents and Development Ltd.). US Patent 
4,033,729. 5 Jul 1977. Priority date 20 Jun 1975, Canada. 10p. 

A high proportion of the inorganic materials, (ash) content is 
removed from coal by providing the coal as a suspension with 2 
liquid hydrocarbon oil, mixing an aqueous agglomerating liquid 
comprising water with the suspension, mixing a particulate material 
having a hydrophilic surface that is readily wetted by liquid water 
with the suspension, agitating the suspension to agglomerate the ash, 
and then separating the ash from the remainder. The particulate 
material having a hydrophilic surface may be ash, agglomerated 
silica flour, coarse silica chips, limestone or peat moss, and a binder 
for the ash may be dispersed or dissolved in the aqueous agglomerat- 
ing liquid. In some instances the coal may be initially in the form of 
an aqueous suspension, and the coal can either be agglomerated from 
the suspendant by using a portion of the liquid hydrocarbon oil and 
then adding the remainder, or filtered therefrom and then the filter 
cake mixed with the liquid hydrocarbon oil. 


58004 Process and apparatus for feeding particulate solids into a 
pressure reactor. Baron, G.; Hafke, C.; Engler, D.; Reimert, R.; 
Blaum, E. (to Metallgesellschaft Aktiengesellschaft). US Patent 
4,033,730. 5 Jul 1977. Priority date 5 Feb 1976, German, Federal 
Republic of (F.R. Germany). 4p. 

Particulate solids are fed into a pressure reactor operated 
under a pressure of 5 to 150 bars by means of a guide cylinder which 
is secured to the reactor and surrounds the reactor inlet. The guide 
cylinder is adapted to be closed and a stationary feed conduit is 
directed towards the guide cylinder. A cylinder container, which is 
gastightly guided in the guide cylinder and has a bottom which is 
adapted to be closed, is moved up and down in the guide cylinder 
and when the bottom of the cylinder is open and the reactor inlet is 
closed the material flows out of the container into the guide cylinder 
whereas the bottom of the container is closed and the same is moved 
toward the open reactor inlet to displace gases into the reactor. The 
device for carrying out the process includes a guide cylinder secured 
to the reactor and surrounding the reactor inlet. The guide cylinder 
is adapted to be closed. A stationary feed conduit is directed towards 
the guide in the guide cylinder and is movable up and down therein 
and has a bottom that is adapted to be closed. 2 figures. 


58005 Transportation of fossil fuel materials. Gruber, K.; Keim, 
W.; Hentschel, K. (to Mannesmannrohren-Werke AG). US Patent 
4,027,688. 7 Jun 1977. Priority date 30 Jan 1974, German, Federal 
Republic of (F.R. Germany). 4p. 

Fossil fuel such as crude oil or coal is transported through a 
pipe by converting some of the constituents of the fossil fuel, such as 
natural gas, into methanol. The methanol is then used to form an 
emulsion with the fossil fuel. The emulsion is transported by pipe- 
line. 10 claims, 5 figures 


58006 Significance of automation and process control in the 
German coal preparation industry. Bartelt, D.; Roesner, W. Glueck- 
auf; 113: No. 7, 367-372(7 Apr 1977). (In German). 

Workplan of automated process control is presented and a 
mathematical model for process optimization is formulated. Data 
processing procedures are shown, and a hierarchy in automation is 
introduced. Practical examples of control using computer interfaces 
are evaluated. 6 refs. 


58007 Mae Moh power project. Hunsche, E.U. Au/fbereit.-Tech.; 
18: No. 3, 110-112(Mar 1977). (In German with English abstract). 

Description of a dressing plant for 500 t/h of brown coal in 
North Thailand is given. Th brown coal is won by means of a power 
shovel. A mobile primary crushing installation reduces the coal to 
minus 300 mm with a single roll crusher. A conveyor-belt system of 
approx. 2 km length takes the brown coal from the mine to a storing- 
and homogenizing pile to be directed to intermediate bins after- 
wards. The brown coal is reduced to 0-30 mm in a Novorotor mill. 
A sampling facility provides for material sampling at intervals of 15 
minutes. 


58008 Pravila bezopasnosti na predpriyatiyakh po obogashchen- 
iyu i briketirovaniyu uglei (slantsev). (Safety rules in plants for the 


ject. Quarterly 
EF-77-S-02-4249. 6p. 
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processing and of coal (shales)). Moscow; Izdatel’stvo 
Nedra a ig 11 


9p. ; 
ules of safety for coal and shale preparation its, includ- 

ing briquetting operations, have been modified in a. to a 
directive of the State Committee of the Council of i for 
Supervision of Industrial Safety and for Inspection of Mines of the 
Trade Union of the Coal Industry. Work areas have been classified 
according to production category and areal hazards, such as explo-- 
sions or fires. Special instructions apply to drying equipment in coal 
preparation plants. (LTN) 


COMBUSTION 


REFER ALSO TO CITATION(S) 57862, 57866, 57869, 57885, 
57887, 57888, 57953, 57957, 58024, 58466, 58951, 58953, 58954, 
58955, 58956, 58981, 58995, 59962, 60018, 60068, 60388, 60733, 60735 


58009 Regularities in the spontaneous combustion of coal. Gulz- 
berg, E.I. Izv. Akad. Nauk Kaz. SSR, Ser. Fiz.-Mat. Nauk; No. 5, 85- 
87(1974). (In Russian). 

e conditions for the spontaneous combustion of coal indi- 
cate that the amount of heat liberated as a result of oxidation should 
exceed the amount of heat eliminated by thermal conduction. It is 
shown that the most important parameter having an effect on the 
spontaneous combustion of coal is the temperature coefficient for the 
rate of absorption of oxygen by the coal. This parameter appears to 
be the most sensitive and reliable parameter for the spontaneous 
combustion of coal. 5 references. (SJR) 


58010 (CONF-770665—1) Possibilities of using non 

coking coals in ironmaking. Wijk, O. (Tekniska Hoegskolan, Stock- 

— (Sweden)). 1977. 22p. Dep. NTIS (US Sales Only), PC A02/ 
F AOl. 


From 7. C. C. Furnas Memorial conference; Cambridge, 
Massachusetts, USA (20 Jun 1977). 

The use of pulverized coal in iron making 
to the mounting problems created by the increasing scarcity of 
coking coals, and other fossil fuels such as oil and natural gas. The 
unavailability of coke can be met with two pri ipally different 
measures. Blast furnace coke rates can be decreased by ituti 
injected pulverized coal or other carbon containing fuels for of 
the coke burden, and the coke itself may be substituted by formed 
coke. A more radical solution is to abandon the blast furnace 
process, and instead produce the raw iron in processes not iri 
coke. Two such processes are discussed in the paper, the Inred 
process, developed by Boliden Kemi AB, Sweden, and the i 
reduction process by means of injection, currently being 
at the Royal Institute of Technology in Stockholm. Both 
have potential advantages over the coke oven/sintering t/blast 
furnace-complex especially concerning energy requirements and 
structure, but also in economical terms. The injection process seems 
to present a further advantage in the possibility of gasifying coal in 
the process, thus yielding a synthesis gas for methanol production in 
addition to the raw iron. 


§8011 (COO—4249-1) Kinetics of underground combustion pro- 
report. (Tulsa Univ., Okla. (USA)). [nd]. Contract 
Dep. NTIS, PC A02/MF A0O1. 
The ultimate objectives of this cies are (1) to in 
the kinetic reactions of forward combustion; (2) to eval 
specific reaction rate functions governing fuel deposition, 
burnoff; and (3) to develop a realistic mathematical 
process using data obtained from the experimental 
project. To this end, a standard fireflood testing ome S 
modified to determine differential rate data. The i i 
constructing and installing a moveable probe to obtain instan' 
third samples at any point within the bed. In addition, new 
mable chromatographic equipment will be installed to analyze 
sampled fluids. The first task (denoted as Task 1 under the con 
essentially involves perfecting the sampling technique since it i 
unique, and developing an adequate gas and liquid i 
dure. 


58012 (EPRI-FP—308(Vol.1)) Summary evaluation 
spheric pressure fluidized bed combustion applied to electric 
large steam generators. Volume I. Final report. Dowdy, T.E.; 
W.C.; Kitto, J.B.; Stanoch, T.P.; Boll, R.H.; Sage, W.L.; S S. 
(Babcock and Wilcox Co., Alliance, Ohio (USA). Research Center). 
Oct 1976. 144p. . NTIS, PC A07/MF A011. 

A fluidized combustor (FBC) i 


coals (which are in ample supply) while staying within anti-pollution 
regulations. A literature search was conducted by the Alliance 
Research Center of Babcock and Wilcox for EPRI. purpose: 

collect available FBC data, analyze the state-of-the-art, to make 
initial efforts to establish design criteria, and identify R and 


further 
D needs Almost 650 books, papers, and reports were studied 
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fluidized bed facilities visited. This report summarizes the results. 
The fluidized bed is used successfully in several industries and 
a reasonable as a coal combustor for steam power generation. 

lowever, insufficient information presently exists to design and 
construct a prototype system for utility applications that will have a 
high probability of success. Most FBC experiments have been con- 
ducted with bench scale models except for only two or three. 
Several areas of concern require experimentation on a large scale 
prototype FBC to gain sufficient reliability in design criteria and the 
necessary correlations In addition, in-depth studies to establish com- 
mercial feasibility and economic data need to be done. The final 
report of this work consists of an "Executive Summary,” the at- 
tached formal report of approximately 130 pages, and detailed 
Appendices of over 400 pages in a separate volume. 


58013 (EPRI-FP—308(Vol.2)) Summary evaluation of atmo- 
spheric pressure fluidized bed combustion applied to electric utility 
large steam generators. Volume II. Appendices. Dowdy, T.E.; Lapple, 
W.C.; Kitto, J.B.; Stanoch, T.P.; Boll, R.H.; Sage, W.L.; Strom, S.S. 
(Babcock and Wilcox Co., Alliance, Ohio (USA). Research Center). 
Oct 1976. 442p. Dep. NTIS, PC A19/MF AOI. 

This volume contains the detailed appendices pune to 
the fluidized-bed combustion of coal including a bibliography of 645 
references. 


58014 (ERDA—76-94/4) Coal power and combustion. Quarterly 

October—December 1976. White, P.C.; Neuworth, M.B. 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Office of Fossil Energy). 1976. 76p. Dep. NTIS, PC 
A05/MF AOl1. 

In addition to an executive summary and glossary, the follow- 
ing sections are included: Multicell Atmospheric Pressure Fluidized- 
bed Boiler; Energy Conversion Alternatives Study (ECAS); Pressur- 
ized Fluidized-bed Combustor and Turbine Power Generation; Sup- 
portive Studies of Pressurized Fluidized-bed Combustion; Externally 
Fired Gas Turbine for Modular Integrated Utility Systems; Pressur- 
ized Fluidized-bed Combustion Research; Coal-oil Slurry Combus- 
tion Program; Solvent-refined Coal (SRC) Combustion Test Pro- 
gram; Anthracite Refuse Utilization; High Temperature Dust Con- 
trol; Applications of Fluidized-bed Combustion Technology to In- 
dustrial Boilers; On-line Particulate Analysis Instrumentation; Parti- 
cle Measurement in Fluidized-bed Combustion Systems; Boiler Tube 
Bundle and Burner Module Test with Potassium; Industrial Applica- 
tion of Fluidized-bed Combustion Processes; Modeling of Fluidized- 
bed Combustion Processes; Fluidized-bed Waste Material Utilization 
Soil Modification; Combined-cycle Electric Power Generation 
Using Pressurized Fluidized-bed Combustion; Evaluation of a Pres- 
surized Fluidized-bed Combustion (PFBC) Combined Cycle Power 
Plant Conception Design; and Coal-fired Combined-cycle Develop- 
ment Program. (EJH) 


_ 58015 (FE—1511-41) Pressurised fluidised bed combustion. 
Monthly technical progress report, May 1977. (National Research 
Development Corp., London (UK)). Jun 1977. Contract EX-76-C- 
01-1511. 34p. Dep. NTIS, PC A03/MF AOI. 

Evaluation of results from Test 7 is substantially completed. 
Chemical analyses of coal, dolomite, and output solids are presented 
together with mass and heat balances. Combustion efficiency in this 
test was 98.5 percent when operating at 95 percent excess air and 
was estimated to be 98 percent when operating at 63 it excess 
air. Sulfur retention was about 49 percent at a Ca/S mole ratio of 1.1 
rising to 81 percent at a Ca/S ratio of 2.5. NO/sub x/ emissions were 
about 160 ppM (0.51b/10° Btu) when operating at 95 percent excess 
air. These values are higher than were obtained at the lower fluidiz- 
ing velocities of Test 6. 


58016 (FE—2516-2) Centrifugal fluidized combustion of coal. 
Quarterly report, January—March 1977. Levy, E.K.; Chen, J.C. 
oa. Univ., Bethlehem, Pa. (USA)). Apr 1977. Contract EX-76- 
S$-01-2516. 23p. Dep. NTIS, PC A02/MF AOI. 

Experiments with tapered distributors show strong effects of 
distributor angle, grid fw ed drop, angular velocity, and bed mass 
on startup, minimum fluidization and bed pressure drop. Analyses 
were developed to predict the influence of these factors on system 
performance. Comparisons of preliminary theoretical results with 
available data are presented. 


58017 Steam generation with coal. Cramer, F.B. (to Clean 
Seeeey, Comp) US Patent 4,033,113. 5 Jul 1977. Filed date 3 Oct 


eat is generated by combustion of coal or like carbonaceous 

fuel reactant dissolved in molten salt. The generated heat is trans- 

ferred to steam by an alternating sequence of direct contact heat 

oe of the salt and steam with a common heat transfer 
jum. 


58018 Downjet combustion of solid fuels. Baruwa, A.K.; Suna- 
vala, P.D. (Indian Inst. of Tech., Bombay). J. Inst. Fuel; L: No. 403, 
76-86(Jun 1977). 
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The downjet combustion of solid fuels, a combustion tech- 
nique in which all the combustion air is supplied in a jet directed 
down at the bed of fuel, was studied. The effects of the main 
parameters involved in the design and performance of a downjet 
furnace were investigated. Four types of fuels have been studied in 
an experimental downjet furnace. Fuels whose ash is not friable are 
found to be worthless in downjet combustion. Criteria for te 
and scaling-up of the combustor are recommended. 8 figures, 
tables. 


58019 Melchett lecture: coal to burn. Callcott, T.G. (Central 
Researach Labs., New South Wales, Australia). J. Inst. Fuel; L: No. 
403, 87-106(Jun 1977). 

This lecture talks about the problem of whether or not coal 
has a technologically sound future, and indicates some of the ways in 
which the scientific knowledge of coals ought to be developed so 
that important decisions by governments, by utilities and by compa- 
nies may be made at the proper time, neither prematurely nor too 
late. The Auscoke process for coke production and the OXAR 
oo process are mentioned. 39 references, 52 figures, 3 tables. 
DLC) 


58020 Desulphurization of fossil fuels during combustion in flui- 
dized beds of lime particles. Moss, G.; Agius, P.J. (Esso Research 
Centre, Abingdon, Eng.). pp 87-96 of In Ninth world petroleum 
on Volume 6. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

Fossil fuels are desulfurized at high temperature in fluidized 
beds of lime particles, under both full and partial combustion condi- 
tions, and low sulfur oxides emissions are achieved using high sulfur 
fuels. Other pollutants such as nitrogen oxides and heavy metals are 
also reduced. Full combustion requires construction of new fluid bed 
boilers, but partial combustion units can be added on to existing 
boilers. Both processes have been proven in pilot plants and are 
being progressed to the demonstration stage. Economic evaluations 
show potential for cost savings compared with flue gas scrubbing 
and desulfurization of residual fuels at the refinery. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 57920, 57964, 58594, 60007, 
60008, 60016 


58021 (IS-ICP—45) Economic impact of EPA SO, standards on 
the U.S. coal . Levines, R.A.; Boehlje, M.D.; Otte, J.A.; 
Rausser, G.C. (Ames Lab., lowa (USA)). Mar 1977. 8p. Dep. NTIS, 
PC A02/MF AOI. 

Changes in SO2 emission standards will influence the cost of 
supplying energy demands from coal and the competitive position of 
various production regions and the method of mining. A multiperiod 
interregional competition model was utilized to evaluate interactions 
between mining capacity, new mine development, coal reserves, 
mining, processing, and transport costs and equipment availability 
and SO, emission standards. Empirical results indicate that not only 
will costs increase dramatically, but production in eastern as well as 
western regions that have low S reserves will also increase as 
standards become increasingly more strict. Implications of adjust- 
ments in the location of coal mining activity for processing, trans- 
post, and capital goods markets are presented. Imposition of nonmar- 

et regulations, such as the proposed SO, standards for coal combus- 
tion, will lead to less efficient production in a free enterprise system. 
Increased costs will occur in several ways, among which are mining 
less accessible low S reserves and transporting low S coal to distant 
markets. There are, of course, social benefits of reducing the SO, 
emissions from the use of high S coal. The de to which costs of 
meeting future energy demands from coal will change under differ- 
ent S standards is investigated. No attempt is made to estimate the 
benefits of imposing regulations. Specifically, the impact of SO. 
standards on (1) the private costs of meeting regional coal demands, 
(2) the competitive positions of the nation’s major coal producing 
regions, (3) the to which strip mining as opposed to under- 
ground mining will be feasible, (4) amount of coal transported 

routes are analyzed. 


58022 (PB—266766) Coal as fuel for Barrow, Alaska: a 

nary study of mining costs. Bottge, R. (Bureau of Mines, Anc’ 
Alaska (USA). Alaska Field tion Center). 1977. 78p. (BM- 
OFR—88-77). NTIS PC A05/MF AOI. 

: The cost of providing coal to Barrow, Alaska, as an alterna- 
tive energy source in the of future natural gas supplies is 
examined. The cost of mining coal near Wainwright was i 


over major 


using two methods of strip mining and one method of underground 
mining. The costs for two mine sizes were Obtained, one fore46,000 
tons of coal per year if coal were used to replace the energy now 
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supplied by natural gas; and one for 143,000 tons per year if coal 
were used to generate electricity at the mine site or in Wainwright 
for transmissicn to Barrow. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 57969, 57979, 57980, 57981, 
57990, 58008, 58009, 59913, 60015 


58023 Okhrana truda na ugleobogatitel'nykh fabrikakh. (Labor 
conservation in coal enrichment plants). Koval, B.A.; Gubskii, P.K. 
Moscow; Nedra (1976). 224p. 

This book deals with the problems of work protection in coal 
beneficiation factories. A look is taken at the legal principles of work 
protection, safety and fire protection. Significant attention is devoted 
to the following problems: industrial ventilation, lighting in build- 
ings, noise and vibration control, and safe conditions of work in 
operating the plant equipment such as motors, compressors and 
conveyors. Measures of preventing and putting out fires are de- 
scribed. Requirements of fire safety in planning and constructing 
industrial enterprises are also presented. 10 tables, 85 figs., 30 refs. 
(SJR) 


58024 (PB—263903) Studies of incipient combustion and its de- 
tection. Report of investigations 1976. Hertzberg, M.; Litton, C.D.; 
Garloff, R. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). 1976. 25p. (BM-RI—8206). 
NTIS PC A02/MF AO. 

The early and reliable detection of the self-heating of combus- 
tible substances in mines is of considerable importance to the mining 
community. This Bureau of Mines report describes the results of a 
variety of studies of incipient combustion and its detection. Heated 
samples of coal, wood, and various polymers were used to evaluate 
the relative sensitivities of several types of detectors. The laboratory 
results indicate that submicron particulate detection is the most 
universal and sensitive method. Carbon monoxide detection was as 
sensitive for pyrolyzing coal, but was relatively insensitive to pyro- 
lyzing wood or plastics. The conventional type of ionization smoke 
detector was the least sensitive for coal and of intermediate sensitiv- 
ity for wood and plastics. Self-heating experiments with Pittsburgh 
Seam coal piles of varying particle sizes gave ignition temperatures 
of 170C for 4-7micrometers dust, which increased monotonically 
with particle size. The measured heating rates were compared with 
data from an adiabatic calorimeter to obtain preexponential rate 
constants. These varied linearly with the surface area per unit mass 
of sample. 


58025 (PB—266075) Development, installation, and testing ser- 
vices for an automatic, | type thermal sensor, fire protection 
system on a mining dozer. report. Lease, W.D. (Lease AFEX, 
, Raleigh, N.C. OSA) ). Aug 1976. Contract $0360490. 18p. 
NTIS PC A02/MF 
Lease AFEX, Z ., modified its standard design of an auto- 
matic fire protection system used in the past on logging equipment, 
and long-term, in-mine tested system on a Fiat-Alli's HD-41B dozer 
at the Lemmons and Company coal mine, Boonville, Ind. The 
modification of the standard AFEX system involved improving the 
actuation device. The AFEX system is called a point-type thermal 
sensor, automatic fire protection system. The in-mine test took place 
in late 1975, and early 1976. The system was then tested by simulat- 
ing a fire on the dozer. The system operated successfully after the 4 
months of in-mine endurance testing. (Color illustrations reproduced 
in black and white.) 


58026 Control of spontaneous combustion on longwall faces 
during the national strikes of 1972 and 1974. Summers, A.; Lord, S.B. 
(Natl Coal Board, South Midlands Area, Engl). Min. Eng. (London); 
136: No. 192, 451-460(May 1977) 

Actions taken in the South Midlands Area of the National 
Coal Board to combat the spontaneous combustion hazard during 
the 1972 and 1974 national strikes are described. The three coalfields 
comprising the Area are particularly liable to spontaneous combus- 
tion and considerable manpower has to be alloted on a routine basis 
for preventive measures and examinations. In: the first strike the 
method of dealing with the deep-seated goaf fires which did occur 
involved attempting to seal off the goaf area from the face airstream. 
With the experience obtained during the first strike, the policy 
adopted concerning high risk faces in the second strike differed in 
that it was decided to seal off completely all these faces from the 
outset. The precautions taken prior to sealing, the method of seal, 
the procedure adopted for re-opening, and the merits of this policy 
are discussed. | ref. 


PETROLEUM 


REGULATIONS 


REFER ALSO TO CITATION(S) 60010, 60012, 60016 
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REFER ALSO TO CITATION(S) 59921, 59922, 60009, 60011 


58027 Ninth world petroleum congress. Volume 2. Geology. 
London; Applied Science Publishers Ltd. (1975). 381p. (In French 
and English). (CONF-7505138—P2). 

5) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
About 27 papers are included in volume two on 
tectonics, sedimentary basins, origin and preservation of oil and gas, 
deltaic petroleum deposits, and ocean regions. A separate 
abstract was prepared for each paper. 
58028 Norway--progress in offshore development and production. 

Pet. Rev.; 31: No. 364, 15-25(Apr 1977). 

Norway’s development as an offshore petroleum producer is 
reviewed in detail. Specifics of oil/gas doveloneeat and production, 
government policy of carefully comand expansion and the consoli- 
dation of platform contractors are covered. By the end of 1976, 
Norway's oil potential was far from being realized. Expectations for 
the coming years are surveyed. 


58029 Ninth world petroleum congress. Volume 1. General 
volume. London; Applied Science Publishers Ltd. (1976). 169p. (In 
French and English). (CONF-7505138—P1). 
175) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
General aspects of the Congress are presented in volume 1. 
Information is included on composition of official councils and 
committees, preparations for the congress, events during the con- 
gress, organization of the congress, opening speeches, and closing 
speeches. One paper is also included, for which an abstract was 
prepared. (JRD) 


58030 Petroleum industry in Japan: technology. Uwatoko, K. 
(Tokyo Univ.); Shimamura, H. pp 49-57 of In Ninth world —_ 
leum congress. Volume 1. London; Applied Science Publishers Ltd. 
(1976). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


). 

See CONF-7505138—P1. sie _ 

Japan's petroleum industry pursuin, main 
a high level of t technology in order to satisfy various eel 
needs. However, the fundamental driving forces which hae have sup- 
ported the oil technology of Japan have imports of the excel- 
lent foreign techniques and their digestion, improvement and devel- 
opment. For the time being, the major efforts of the Japanese oil 
industry will especially be directed to offshore exploration, 
tion and development in the upstream sector, and the 
development in the downstream sector of various fields such as 
pollution control and accident prevention which are based on all the 
viewpoints from the efficiently-run refinery and environmental con- 
— Needless to may, be will not be able to be solved by be 
effort of one country but necessitate vigorous cooperation 
mutual exchange of technology among the countries concerned. For 
this purpose, the events scheduled from now on in the Ninth World 
Petroleum Congress must be of great significance and it is sincerely 
hoped that cooperation and communication among the countries in 
the various technical fields will be more vigorous than ever as a 
result of friendships brought about by this Congress. 


58031 Ninth world petroleum congress. Volume 7. Index. 
London; Applied Science Publishers Ltd. (1976). 92p. (In French 
and English). (CONF-7505138—P7). 

- From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


1975 


Volume seven is an index of the congress i 
author index is included along with a subject index. (JRD) 


58032 1976 proceedings of American Petroleum Institute Refin- 
ing 4ist midyear meeting. W: BSG American 
Petroleum Institute (1976). 937p. (CONF-7: 

From 41. midyear meeting of the refining d it of the 
American Petroleum Institute; Los Angeles, lornia, United 
States of America (USA) (12 May mats 

Fifty-one papers were presented at the conference. A separate 
abstract was prepared for each of 50 Mey pad oy 
ously abstracted for the data base (see CONF-7: in the 
Number Index of ERA) and one paper was not in scope. (RCK) 
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58033 Energy training in a multi-function corporation. Green. 
W.E. (Ethyl Corp., Baton Rouge, LA). Proc., Am. Pet. Inst., Sect. 3: 
$5: 103-107(1976). 

From 41. midyear meetin; 
American Petroleum Institute; 
1976). 

Diversity in products and operations in a multi-function cor- 
poration such as Ethyl requires that individuals knowledgeable in 
their particular business line accept responsibility for energy conser- 
vation. This is true, even though there is some commonality of 
energy utilization analysis. The primary consideration is awareness. 
This awareness is most critical, as carelessness on the part of 
engineering, unit rag olay operating or maintenance personnel 
can circumvent an 0! se successful program. To effect this 
awareness at Ethyl a program was instituted which places energy 
responsibility at the unit management level. Each man at this level, 
with ——— assistance, is responsible for developing and main- 
re is operating units at maximum energy utilization. Capital 

rams to reduce per unit consumption are developed at all levels 

ore the corporation including process, general and industrial engineer- 

ing groups, line personnel and outside consultants. The Fuels and 

cael Eied promoters of such activity by frequent visits and 
training is to maintain awareness. 


of the refining department of the 
Angeles, CA, USA (12 May 


on Employee commitment to energy conservation. Bolger, 
R.G. (Exxon Co., Baton Rouge, LA). 5 Am. Pet. Inst., Sect. 3; 
55; 111-115(1976). 

From 41. midyear meeting of the refining department of the 
a Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Conservation of energy is an essential objective for all manu- 
facturers of oil and chemical products. Attainment of this objective 
is impossible without the motivation and commitment of all the 
employees. This motivation must be planned and generated by those 
responsible for managing each plant. Several checkpoints are dis- 
cussed that must be considered before continued employee commit- 

ment to energy conservation can be expected. First, what is to be 
accomplished must be realistically determined and clearly communi- 
cated to all affected personnel. These goals must be simple and 
specific in each operating area. A general statement that use of 
energy is to be minimized will not be effective. Second, personnel 
must be trained in the specific tasks required to optimize the use of 
energy. Many conventional training techniques are available which 
are adequate for the task; the important point is that the training 
must be accomplished. Next, insure that the tools are available to do 
the job. Some examples are: adequate instrumentation, laboratory 
apparatus, some type of simple index which compares actual energy 
use with a theoretical standard, and, where practical, computer 
control. Fourth, recognition of accomplishments is vital. Attainment 
of energy conservation records or objectives must be acclaimed as 
broadly as a new production or safety record. Finally, don't stop the 
emphasis. A vacillating interest in any program will result in a 
significant loss of the organization’s commitment. 


Energy utilization training programs developed by Shell 
Companies. Innocenzi, T.E. (Shell Oil Co., Carson, CA); Back, R.P.; 
Fidoe, H.L. Proc., Am. Pet. Inst., Sect. 3; 55: 129-143(1976). 

From 41. midyear meeting of the refining department of the 


re Petroleum Institute; 
An energy conservation program developed by the Shell 
companies is described consisting of capital projects for energy 
recovery, and improvements in maintenance and operating proce- 
dures. Personnel training for energy conservation is discussed as 
related to furnace operation, direct fired heater operation, steam trap 
maintenance, and employee communication programs. (JRD) 


58036 Ninth world congress. Volume 3. Exploration 
and transportation. London; Applied Science Publishers Ltd. (1975). 
388p. = a % and — (CONF-7505138—P3). 

1975). From 9. World um Congress; Tokyo, Japan (11 May 


About 26 papers are included in volume three on world 
reserves of gas and oil, exploration in the far east, seismic data 
handling, surface detection of gas and oil some exploration in the 
Arctic, depeg of oil field operations, pipeline design, and transport 

of oil and gas. (JRD) 


58037. Integrated ayy bo} pon nie gb development, produc- 
tion, and transportation for rapid e327 338. oil field 
Orudev, S.A.; Muravienko, V.I. 327-338 of In Ninth world 
troleam congres. Volume 3. tan lon; Applied Science Publishers 
1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—P3._ - 
paper deals with the ex in the integrated 
ning o = search and exploration, ott hela development and exp! 
tion, and also trunk line transport in West Siberia, which is one ‘of 


Angeles, CA, USA (12 May 
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the largest oil- and gas-bearing provinces in the world. Because of its 
rich oil reserves and favorable geological field structure, West 
Siberia has become one of the main oil-producing regions in the 
Soviet Union. The high rate of oil-production growth with the 
severe natural climatic conditions in this area was the result of using 
new scientific and technical achievements in developing the oil 
fields. The principal decisions of actual problems concerning well 
drilling techniques and technology and field exploitation are dis- 
cussed. Great attention is paid to the accelerated construction of oil 
trunk lines with lengths up to 2000 km and pipes up to 50-in. 
diameter. 


58038 Ninth world petroleum congress. Volume 4. Drilling and 
production. London; Applied Science Publishers Ltd. (1975). 492p. 
(In French and English). (CONF-7505138—P4). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

About 39 papers are included in volume four on deepwater 
drilling and production, ultra-deep wells, reservoir simulation, en- 
hanced recovery, high pressure fields and offshore platforms. A 
separate abstract was prepared for each paper. (JRD) 


58039 Ninth world petroleum congress. Volume 5. Processing and 
storage. London; Applied Science Publishers Ltd. (1975). 427p. (In 
French and English), CONF-7505138—-P5 ). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

Thirty-three papers are presented in Volume 5 on alternate 
energy sources, synthetic liquid fuels, storage, manufacture of ole- 
fins, up-grading processes, product stabilization, cracking, process 
control, petroleum density, uses of residues, lubricating oils, refiner- 
ies and energy models. A separate abstract was prepared for each 
paper. (JRD) 


58040 Impact on the petroleum industry of developing alternate 
sources of energy. McKetta, J.J.; Scott, R.W.; Lambert, D.E.; 
Ponder, T.C.; Hoffman, H.L.; Wall, J.D. (Gulf Publishing Co., 
Houston, TX). pp 3-13 of In Ninth world petroleum congress 
Volume 5. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—PS. 

The exploration, drilling and production for oil and gas will 
continue to increase greatly world-wide, regardless of the increased 
production of alternate sources of energy. The distribution systems 
of petroleum will also increase greatly between now and the year 
2000, but there will be a marked effect of the alternate sources on 
this phase of the industry. The processing portion of the petroleum 
industry will undergo changes to‘handle the varied feedstocks which 
will be supplied to it. The petroleum processing may be forced to 
redistribute its products to get more efficient end use of all forms of 
energy. The petrochemical industry will continue its great growth 
but feedstocks for the increased production will be based more on 
heavier oils and solids. The developing alternate sources of energy 
will not provide sufficient material to make up for the increased 
demand of feedstocks for the natural gas, processing, and petro- 
chemical industries. 

58041 World energy model. Deam, R.J.; Leather, J.; 
_ J.G. oo * Mary Coll., London). pp 397-417 of In Ninth 

orld petroleum con; ~ Volume 5. London; Applied Science 
Publishers Ltd. (1975). 


975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 4 

See CONF-7505138—P5S. 

A rational study of energy policy must consider the total 
world energy system. Preliminary results from a computerized 
World Energy Model show the potential impact of such an analysis 
on important political decisions, particularly the equilibrium value of 
crude oil. The development and use of a method are described for 
the study of substitution mechanisms between other forms of energy 
and oil, the uences of such substitutions on investment pro- 

—— on equilibrium prices. One specific substitu- 
oy hot adie ge yor pomyehg examined, since it could be 
implemented within the medium term using existing technology and 
could therefore help to bridge the period which must elapse before 
the long-term impact of coal, nuclear power, etc., is felt. 


58042 Ninth world petroleum congress. Volume 6. Conservation 
and safety. London; Applied Science Publishers Ltd. (1975). 344p. 
(CONF-7505138—P6). 


1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

Thirty papers are included in volume seven on gas fuels, 
desulfurization, processing of petroleum, transport, and environmen- 
tal effects. A separate abstract was prepared for each paper. (JRD) 
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58043 Estimate of the world’s recoverable crude oil resource. 
Moody, J.D.; Esser, R.W. (Mobil Oil Corp., New York). pp 11-20 of 
In Ninth world petroleum congress. Volume 3. London; Applied 
Science Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P3. 

World ultimate crude oil recovery is estimated at close to 273 
billion metric tons (2000 bbo). Of this, as of 1 January, ip 
approximately 101 billion metric tons (740 bbo) is co 
proven and of the prospective remaining reserves in known fields 
cumulative production is 40.5 billion metric tons (297 bbo) leaving 
an undiscovered potential of nearly 132 billion metric tons (963 bbo), 
of which a third to a half is in offshore areas and much of the 
remainder in inhospitable areas. How much of this undiscovered 
resource will actually be found and produced depends largely on 
economic and political factors, and substantial amounts of oil now 
thought to be unrecoverable may, in fact, turn out to be recoverable 
if presently unforeseen technology is developed. Reserve estimation 
is at best hazardous and is subject to geologic experience and 
economic and technological assumptions. Even though recent giant 
discoveries in Alaska, North Sea, and Ecuador can result in signifi- 
cant increases in ultimate reserves, the dominant conclusion is that 
worldwide crude oil potential recovery is peaking and at currently 
projected rates of consumption, production must decline by the late 
1980s or 1990s. 


58044 Principle and methods of calculating oil and gas reserves. 
Houpeurt, A.H. (Ecole Nationale Superieure du Petrole et des 
Moteurs, Rueil-Malmaison, France); Groult, J.; Mollier, M.; Salle, 
C.L.; Simandoux, P.R.; Thomere, R. pp 21-35 of In Ninth world 
petroleum congress. Volume 3. London; Applied Science Publishers 

Ptd. (1975). (In French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

Sufficient understanding of a sedimentary basin enables the oil 
and gas in place to be calculated in the different formations. A 
correct definition of the so-called “petroleum zones” and an objec- 
tive comparison of them may also be used for the same purpose. In 
both cases the results have no meaning if not associated with their 
probability, and that is also true for discovered fields. This associ- 
ation is the only way to take into account all the uncertainties that 
are included in the structure of the equations and in the numerical 
values of the data used. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 60022, 60750 


58045 (AD-A—040066) Application of sparse matrix 
Research 


rix techniques 
to reservoir simulation. report. Woo, P.T.; Eisenstat, S.C.; 
Schultz, M.H.; Sherman, A.H. (Yale Univ., New Haven, Conn. 
(USA). Dept. of Computer Science}. 1975. Contract N00014-67-A- 
0097-0016. 14p. (RR—53). NTIS PC A02/MF AOl. 

The purpose of this pe is to show how sparse Gaussian 
elimination ts ga to the numerical simulation of petroleum 
reservoirs. In particular, it presents the work and computing-time 
requirements of sparse Gaussian elimination for some typical prob- 
lems of reservoir simulation. 


58046 Oil-generating potential of organic matter in sediments 
under natural conditions. Saxby, J.D. (Commonwealth Scientific and 
Industrial Research Organization, Sydney). J. Geochem. Explor.; 7: 
No. 3, 373-382(Jun 197 

Quantitative prediction of the likely products when organic 
matter in a sediment is “cracked” under natural conditions is > 
major importance in hydrocarbon exploration and geochemistry. A 
simple, approximate method is described in which oil, methane, 
carbon dioxide, water and hydrogen yields can be deduced from 
elemental analyses of isolated carbonaceous materials. The calculat- 
ed approximate product distributions and diagenesis pathways in an 
H/C versus O/C diagram appear to be reasonable for insoluble 
organic matter separated from several Australian samples as well as 
that from Green River oil shale. 


ad Question of offshore oil. Mitchell, E.J. (ed.). Washington, 
American Enterprise Institute for Public Policy Research 
Usi6. Be (CONF-750390—). . 

From Conference on the = of offshore oil; Beverly 

Hills, — USA (20 Mar 197 
The following four papers were presented: the value of 
offshore oil; the environmental impact of offshore drilling; social 
benefit/cost analysis of offshore drilling; and the appropriate pace of 
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offshore drilling. Commentary and response followed each presenta- 
tion. (LK) 


58048 French research effort in offshore petroleum technology. 
Pesson, A. (Minist de IInd, du Commer et de I’Artisanat, Fr). Ann. 
Mines; 183: No. 5, 11-28(May 1977). (In French). 

After briefly explaining the need for offshore hydrocarbon 
) ting and exploitation, as well as presenting an overview of 
world offs! ne pelectvens semeres S08 et eee 
in detail with French research efforts in offshore petroleum technol- 
ogy. The organization of technological research in the offshore 
industry in France is outlined, and recent advances are reviewed, 
particularly in the following fields: geophysics (mainly — 
drilling platforms (semisubmersibles and dynamic 
ufacture, laying and joining of pipelines; and remote control. 


58049 Petroleum prospecting offshore Labrador. Launais, J.; 
Corgnet, J.L.; Verdier, J. (Total — Explor Ltd). Ann. Mines; 
183: No. 5, 29-42(May 1977). (in French). 

After describing the geo, ical framework within which 
the search for offshore oil in lor is being conducted, the 
author reviews historical and legal of this search, as well 
the meteorological and oceano; oe conditions in 
barrier during six months and permanent p: 

Nevertheless, the geology of this offshore area is favorable si 
numerous hydrocarbon horizons have been observed, and si 

quantities of gas have been discovered in three out of 

drilled by Total Eastern Exploration Ltd. Main logistic and drilling 
= are discussed, and the installation of abe 4h facilities is 
outlin 


58050 Oil exploitation in the Gulf of Guinea by the Elf Aquitaine 
group. Rutman, G. (Soc Natl Elf-Aquitaine, Fr). Ann. Mines; 183: 
No. 5, 57-72(May 1977). (In French). 

For the French companies, the offshore oil exploration and 
production venture started in the Gulf of Guinea with the Anguille 
discovery at about 15 km off the Gabonese coast, and was then 
extended to the neighboring countries of Congo and, more recently, 
Cameroon. The Grondin field, one of the eleven discovered off the 
Gabonese coast between 1968 and ey was put on production in a 
very short period of time, with only 16 Psst between the discov: 
ery and the startup. In the Emeraude field in the People’s Republic 
of Congo, which posed numerous problems during its discovery, 
various technical innovations were introduced and later proved to be 
a success on a much larger scale than originally planned. 


58051 


carbon sources are surveyed. Geolo 

the North Sea are reviewed, and tec 

tion and transport are described. 

exploration at great distances from the shores of the Federal Repub- 
lic of Germany are discussed. 4 refs. 


of the Miesbach 1 borehole and 


t) 
Erdoel-Erdgas Z.; 93: No. 4, 115-124(Apr 1977). (In German). 

The goal of the natural gas deep borehole Miesbach 1 in the 
concession of Deutsch Texaco AG, and the carbonization 
obtained are explained. The exploratory borehole was in 
1974-75 in the Bavarian Lower Alps, er the ultimate depth of 
5,748.8 meters. Despite a very low carbonization degree of the area, 
investigations show that the drilled formation holds some of 
hydrocarbon potential at very great depths. ed ow mang: bad is seen for 
thermal recovery of these hydrocarbon accum 


Pulsed neutron well logging techniques. Itoh, T.; Schop- 
per, J.R. (Jpn Pet Explor Co, Tokyo). Erdoel-Erdgas Z.; 93: No. 4, 
131-136(Apr 1977). 

The main purpose of Pulsed Neutron Well Logging is the 
cyclic activation analysis of the earth crust, in situ, by the use of fast 
neutrons. The nuclear techniques used in tis weil logging method 
are the combination of an energy spectral analysis inelastic 
scattering and neutron capture gamma rays, a measurement of decay 
time characteristics of thermal noptvons ta» Semheten end aiaea 
Reenceeeietins ond aerey 
ed nuclei. Its usefulness can obviously be increased when it is 
supplemented by other nuclear well logging methods such as Ray 
tral Natural Gamma Oe Logging, Neutron Logging, Gamma 
Density a ey oa report reviews the principles and per § 
cation of eutron on Wall'Los Logging. 16 refs. 


58054 Satellite navigation in seismic-geophysical research of the 
Adriatic offshore area. Musulin, A. Nafta (Zagreb); 28: No. 2, 66- 
76(Feb 1977). (In Serbo-Croatian with English abstract). 
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This article describes technological ae. configura- 
tion, performance and data flow of the TRANSIT, the Navy Navi- 
gation Satellite System, its integrated parts and essential characteris- 
tics of operational use of the Magnavox integrated system for 
satellite navigation, which is being used in seismic-geophysical re- 
search of the Adriatic offshore area. The article also deals with 
results of tests, calibration and practical experience with satellite 
navigation system achieved during March and April 1976 at the 
Adriatic Sea. 18 refs. 


58055 Petroleum studies in MRL. Miner. Res. CSIRO; No. 13, 
3-8(Feb 1977). a8 

Some of the methods used by MRL when examining samples 
of oil and rocks from exploration wells are described. The informa- 
tion gained is used to establish the history of any hydrocarbons 
present and hence act as a guide to further exploration. 


58056 Some regularities of variation of the properties of oils of 
Mezocanozoic deposits of Azerbaijan. Gadzhi-Kusumov, A.S.; Solo- 
monov, B.M. (Azerb SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 8-12(1977). (In Russian). 

New data on the distribution of properties of oil types in 
Northwestern Azerbaijan are presented and their interpretation is 
given. Under the conditions of upturned strata, the role of the 
geothermal factor in the formation of the properties of different oil 
types is shown for the first time for a large stratigraphic range. The 
data obtained permit justification of predictions of oil deposit discov- 
eries with different quality of oil grades (including gas-condensate 
and gas) in Northwestern Azerbaijan. 


58057 Method of constructing compilatory statistical diagrams. 
Golenkin, Yu.P.; Nosov, A.P.; Kalashnikova, E.B. (Moscow Inst of 
Petrochem and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 1, 3-7(1977). (In Russian). 

A method of constructing compilatory statistical diagrams is 
described and the possibilities of their application for correlation of 
borehole sections as well as their advantages are considered. 


58058 Investigation of the effect of some factors on the velocity 
of propagation of longitudinal acoustic waves in sedimentary rocks. 
Afanas’ev, V.S.; Aleksandrov, B.L.; Itenberg, S.S. (Groznyi Pet Inst 
im. M.D. Millionshchikova, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 1, 13-17(1977). (In Russian). 

Results of experimental investigations regarding the velocity 
(interval time) of propagation of longitudinal waves on artificial 
samples of sandy-clayey rocks depending on the pressure applied, 
their total water saturation, the weight content of the sandy, and 
carbonate fractions, and the mineralogy of clays, are considered. 
Results of borehole acoustic investigations and data of laboratory 
experiments are compared. 


58059 Drilling analysis of experimental borehole S-451. Niczy- 
poruk, T.P. (Osrodek Badaw-Rozwojowy Tech Geol). Tech. Pos- 
zukiwan Geol.; 16: No. 1, 19-21(1977). (In Polish with English 


——,. 

purpose of drilling is effectivity estimation of wire line 
coring technique in the Quaternary and Tertiary rocks. Course of 
drilling, construction of hole, drilling fluid properties, use of drilling 
tools and geological-technical difficulties are presented. Technical 
index of drilling obtained by means of the wire line coring technique 
as well as high core recovery are analyzed in detail. 


58060 Significance of vertical migration phenomena of hydrocar- 
bons. Chiarelli, A.; du Rouchet, J. (Soc Natl Elf Aquitaine, Fr). Rev. 
Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 2, 189-208(1977). (In 


French). 

hydrocarbons (oil and gas) are gathered in a distinct 
pees. they evolve in a fine porous medium that is usually water wet. 
n such an environment, migration requires high capillary pressures. 
It is shown that such conditions occur especially in high closed 
zones where the hydrocarbons driven out of the source rock can 
gather together in a large-sized mass, thus building up a high degree 
of buoyancy. In the same way, because gas has a lower specific 
gravity than water, it has a great tendency to migrate vertically, 
which often brings about a vertical redistribution of hydrocarbons 
that does not conform to the conventional diagenetic pattern, i.e. the 
presence of a gas pool above a deeper oil pool. When combined with 
the Gussow effect (phenomenon of oil drive by gas outside of the 
critical closure of a structure), the processes considered here in 
which tectonic accidents are of considerable importance will gener- 
ally result in a spatial separation of oil and gas. Such transfers often 
appear to accompany changes in the chemical composition of oils, 
i.e. an increase in the sulfur content, in trace metals and in aromatic 
hydrocarbons, while residual oils become heavier. The frequency of 
migration phenomena through cap rocks, their role in the spatial 
distribution of hydrocarbons and their influence on the quality of 
hydrocarbons are discussed. 9 refs. 


58061 Dependence of porosity of dense reservoirs on pressure and 
temperature. Panov, G.E.; Bykov, U.Yu. (Ukhtinsk Ind Inst, USSR). 
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Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 19-23(1977). (In Rus- 
sian). 

Results of investigations of the kinetics of volumetric satura- 
tion of solid rocks at the pressure of 900 kgf/cm? and the tempera- 
ture of up to 100°C are set forth. The multifactorial role of water 
temperature in hydrodynamic processes depending on the pressure 
and lithological composition of different types of rocks is demon- 
strated. 


58062 Neotectonics and morphostructures significance for oil and 
gas fields location. Gorelov, S.K.; Rozanov, L.N. (Inst. of Geogra- 
phics, Moscow). Geomorfologiya; No. 3, 21-34(1977). (In Russian). 

The tectonic and morphostructural control of oil and gas 
fields location is essential but not the same at the whole territory of 
the USSR. Within areas of subsidence, the hydrocarbons tend to 
move into regi of local neotectonic uplifts; the gas (as more 
mobile fluid) is distributed in closer connection with neotectonic 
structures. Within areas of uplift the oil and gas fields were de- 
stroyed because of seal failure of enclosing layers. Negative was also 
the influence of inverse morphostructures formation (elevations and 
plateaus) which replaced ancient tectonic depressions and troughs 
during the Neogene Quaternary. The hydrocarbons accumulation in 
geological traps was favored by direct morphostructures formation 
in the course of inherited earthcrust movements within regions 
characterized by neotectonic uplifts of small amplitude (less than 900 
to 1000 meters). 


58063 Nonuniformity of distribution of terrigenous rocks of the 
lower Carboniferous period at the Shumouskoye oil deposit. Guseinov, 
A.A.; Savinskii, V.K.; Mamadzhanov, Kh.M. (Tadzh SSR State 
Univ im. V.I. Lenin). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 3- 
5(Dec 1976). (In Russian). 

Using the example of the Shumovskoye deposit, the variabil- 
ity of the productive stratum, established by means of lithofacies 
mapping, is demonstrated. A careful study of the relation between 
the sandy/aleuritic and clayey rocks of the productive deposits 
permits one to define the reservoir zones, to show their nonuniform 
location in the area, and to determine factors affecting the distribu- 
tion of productive deposits. 


Determination of the stratum productivity coefficient by 

of oil well geophysical data. Sharovarin, V.D.; Bedcher, S.A. 

(Groznyi Pet Inst im. M.D. Millionshchikov, USSR). Izv. Vyssh. 

Uchebn. Zaved., Neft Gaz; No. 12, 6-10(Dec 1976). (In Russian). 

Relying on statistical processing of the results of hydrodyna- 

mic and geophysical investigations, methods of evaluation of the 

coefficient of productivity of strata by means of oil well geophysical 

data are set forth. The example of the Lower Cretaceous deposits of 

the Kuma River oil and gas-bearing area of the Stavropol Territory 
is presented. 


58065 Hydrogeological and hydrochemical characteristics. 
Gadzhi-Zade, Z.S.; Dadashev, R.D.; Kolesnikova, S.G.; Moldavskii, 
B.S. (Azerb SSR Inst of Pet and Chem pim. M. Azizbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 15-19(Dec 1976). (In 
Russian). 

Hydrochemical chemical indices are presented with regard to 
the two anticlinal zones described. Hydrogeological peculiarities of 
the VIIth horizon of the productive strata of the Sangachaly- 
offshore--Bulla Island deposit are considered. Relying on an analysis 
of the findings, several hydrogeological zones are revealed. The 
hydrogeological conditions of particular areas are bound up with the 
rate of extraction of oil from the stratum. 


58066 Reverse problem of determination of stratum parameters 
and of the rate of inflow of the fluid into a borehole. Kopeikis, M.G.; 
Benyakh’ya, A.; Davydov, O.I. (Azerb SSR Inst of Pet and Chem 
im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 35- 
38(Dec 1976). (In Russian). 

A comparatively simple method of evaluation of stratum 
parameters and of the rate of positive inflow of a liquid into a 
borehole is proposed. It is based on successive integration of the 
pressure restoration curve transformed in a certain way. 


58067 Deep evaporitic strata off New York and New Jersye: 
evidence from interstitial water chemistry of driil cores. M: im, 
ton Hall, R.E. J. Res. U.S. Geol. Surv.; 4: No. 6, 697-702(Nov-Dec 

Analyses of interstitial waters of cores from shallow core 
drillings on the Continental Slope off New York and New Jersey 
show consistent increases in salinity with depth. Similar increases of 
salinity have been observed in the course of the Deep Sea Drilling 
Project and in other offshore drill holes and are normally associated 
with diffusion of salt from buried evaporitic strata. Drill-hole data on 
evaporitic occurrences off the Maritime Provinces of Canada and in 
7 south of Delaware Bay suggest that the salt is Jurassic in age. 7 
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58068 Textural distribution of sea-floor sediments, south Texas 
Outer Continental Shelf. Shideler, G.L. J. Res. U.S. Geol. Surv.; 4 
No. 6, 703-713(Nov-Dec 1976). 

The general texture of sea-floor sediments along the south 
Texas Outer Continental Shelf is evaluated in terms of gravel, sand, 
silt, and clay components. The gravel component is quantitatively 
minor and is concentrated mainly in the southern sector; it consists, 
for the most part, of relict biogenic detritus domainated by mollus- 
can shells. The sand component consists of terrigenous and biogenic 
detritus. Modern sand is localized along the shoreface sector, where- 
as palimpsest and relict sands characterize the northern and southern 
sectors, which are the respective locations of the ancestral Brazos- 
Colorado and Rio Grande deltas. The central sector contains an 
extensive modern mud blanket that appears to be migrating south- 
ward over relict di its of the ancestral Rio Grande delta. The silt 
fraction is the highly dominant component of the mud blanket; silt 
appears to be hydraulically trapped within the shelf environment and 
constitutes the most abundant detrital component within the Outer 
Continental Shelf region. The subordinate clay component of the 
mud blanket is concentrated toward the shelf break and may be 
largely escaping into deeper water environments. 16 refs. 


58069 Main types of world regions having a different distribution 
of oil and gas deposits at great depths. Raaben, V.F. (Scientific 
Research Inst. of Geology of Foreign Countries, Moscow). Doki. 
Akad. Nauk SSSR; 226: No. 6, 1392-1394(21 Feb 1976). (In Russian). 

The distribution of oil, gas and gas condensate deposits is 
given as a function of depth at 4000, 5000 and 6000 meters for 
platform formations at various ages. The effect of temperature and 
age of the stratum is considered. Oil and gas distribution are consid- 
ered on the outer and inner Gulf Coast, and in various regions of the 
world. 14 references. (SJR) 


58070 Problem of search for oil and gas deposits under the 
western continental shelf of the southern part of the Caspian Sea. 
Reikhman, I.R.; Aliev, Ya.A.; Rezak, N. (Azerb SSR Inst of Pet and 
Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
11, 11-14(1976). (In Russian). 

Relying on an analysis of a great quantity of factual material 
and on data Obtained in the course of drilling prospecting wells over 
the last few years. The plan of drilling deep exploratory wells in the 
fold of the Andreyeva Bay, drawn up by the Kaspmorneft 
Association is supported. At the same time, as an additional project, 
it is recommended to drill one more exploratory well in the Korni- 
lova-Pavlova Bay in order to clarify the extent of saturation with oil 
of the VIIth horizon of the productive series. 


58071 Pre-Kerch Uplift and its oil and gas potentials. Bobylev, 
V.V.; Kabanov, A.I.; Shimanov, Yu.V. (All-Union Sci Res Geol 
Inst, USSR). Geol. Nefti Gaza; No. 11, 36-40(1976). (In Russian). 

An analysis of geological and geophysical material relating to 
the Black Sea area to the South of the Kerch and Taman peninsular 
within the shelf region reveals the existence of the Pre-Kerch Uplift. 
It is a part of a salient of the Epi-Hercynian Platform, protruding to 
the south between the Crimea and the Caucasus. 


58072 Development of a computer-based file on oil and gas pools. 
Dickie, G.J.; Williams, G.D. Ottawa; Geological Survey of Canada 


(1975). 14 

Oil and gas pools are definable mineral deposits on which 
geological measurements can be made. The geological data are 
syntheses of observations made in one or more wells in which the oil 
or gas is encountered, and may be either descriptive or quantitative. 
Tic data recorded for each pool were grouped into six categories 
based on file design and data accessibility. These categories are: 
identification and location, stratigraphic sequence, unconformity 
data, lithological data, geometry, and reservoir and production data. 
Difficulties arose in defining the location and shape of the pool and 
also in recording the lithology and a of the reservoir and 
related rocks. shape of the pool is defined by the dimensions and 
orientation of two orthogonal axes drawn within the pool. The 
location is taken at the well drilled nearest the intersection of the 
two axes. Lithology and stratigraphic sequence are based on the 
reservoir unit. The formal stratigraphic designation (group, forma- 
tion, member) of units overlying and underlying the reservoir consti- 
tutes the stratigraphic sequence. A record of the lithology of the 
reservoir unit and of the rocks 100 feet (30.5 m) above and below the 
reservoir is satisfactory for regional analysis. The major part of a file 
on 1 100 Cretaceous and Jurassic oil and gas pools in Alberta using 
this file design was completed in two years at a data collection cost 
of —— File. le operation costs using the SAFRAS system have been 


58073 Nuclear—geophysical determination of gas-bearing inter- 
vals in the drill logs of cased holes. Kasumov, K.A.; Putkaradze, L.A. 

Azerb. Neft. Khoz.; No. 1, 28-31(1975). (in Russian). 
Data of geophysical investigations of oil- and gas-carrying 
layers in cased well sections are presented. Data for the composition 
of oil- and water-carrying reservoirs and rocks mixed in are present- 
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ed. They allow to determine what sort of combined m 

physical investigations are necessary for the cased wells. 

to the special deposits pulsed neutron-neutron log was used to 
estimate the saturation of the pay horizons. y-log was used to 
determine the clay content. Three sandstone layers were also investi- 
gated. After the lowest was perforated an oil current without water 
was obtained with 10 tons/24 hours. 


58074 Global tectonics and evolution of basin sedi- 


——— 
ments. Poulet. M.; Montadert, L.; . C. Grau, G. (Institut 
Francais du Petrole, Rueil- 7 oie Pg ny 19-32 of In Ninth world 
petroleum congress. Volume 2. London; Applied Science Publishers 
Ltd. (1975). (In French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


1975). 

See CONF-7505138—P2. 

This paper briefly reviews the “Global Tectonics” = es 
and its impact on petroleum geology in different es ee 
classified by geotectonic location, i.e. basins associated 
divergence and convergence zones, and intracratonic 
ties of crude oils are compared as a function of the mado. = 
location of reservoirs. Exploration can take advantage of Global 
Tectonics on a fairly general level to facilitate geological synthesis 
= to help evaluate petroleum potentials, especially in the offshore 

omain. 


58075 Geodynamic scenario for hydrocarbon occurrences. 
A.W. (Shell Oil Co., Houston, TX). pp 33-44 of In Ninth tin Ninth, world 
petroleum congress. Volume 2. London; Applied Science Publishers 
Ltd. (1975). 
From 9. World Petroleum Congress; Tokyo, Japan (11 May 


~ CONF-7505138—P2. = - 
odern geodynamic concepts offer a simple description 
the surface of the earth and a classification of abe 

basins. Such an overview allows organization of a large number of 
geological observations relevant to the understanding of hydrocar- 
bon occurrences. Because hydrocarbon yields in different basins of 
one class vary widely, the classification cannot be used as a collec- 
tion of analogs to back up potential petroleum reserve forecasts. 


58076 Structural settings for giant oil and gas fields. Holmgren, 
D.A. (Mobil Oil Corps Pi Princeton, NJ); Moody, J.D.; Emmerich, 
H.H. pp 45-54 of In Ninth world petroleum congress. Volume 2. 
London; Applied Science Publishers Ltd. (1975). 

" From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 ‘ 

See CONF-7505138—P2. 

Some 430 giant oil and gas fields, each with an ultimate 
recovery greater than 500 x 10® Garis of oil or 3 x 10" | ft? of gas, 
account for 70-75% of the world’s known hydrocarbon resources. 

Since all these occurrences are ultimately controlled by p Be 
of the earth’s crust, a study of regional and local structural charac- 
teristics should enhance future discoveries. The study emphasizes 
relations of giant fields to orogeny, unconformities, age of reservoir 
rocks, age of trapforming structures, migration, structural 

with provinces, and relations to global plates and global, regional 
and local regmatic shear patterns. 


East Brazilian continental margin and petroleum pros- 
pects. Walter, C.; Campos, M.; Miura, K. Antonio, Ls Rein N. 
(Petrobras, Rio de Janeiro). pp 71-81 1 of In Ninth world 
congress. Volume 2. London; Applied Science Publi Ltd. 
(1975). 


1975) 


From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Several sedimentary basins, from Sergipe-Alagoas in the 
north to Santos in the south, constitute the geological provinces 
most prospective for oil on the East Brazilian continental margin. 
The five sedimentary sequences found in these basins represent 
respectively the intracratonic, ——_ evaporitic, shallow plat- 
form and open marine phases. h stage of this evolution corre- 
sponds to a particular tectonic and depositional style with its own 
type of petroleum accumulation. Oil fields related to types taphro- 
genic, evaporitic and open marine sequences have already been 
discovered. A considerable oultmiaes: effort will be spent in the 
near future to evaluate other untested prospects. 


58078 Comparative evaluation of the oil and gas of the 
Epi-Paleozoic basins of the USSR. Zhabrev, I.P. (Mini of Gas 
Industry, Moscow); Zubov, L.P.; Krylov, N.A.; Semenovich, V.V. 
pp 83-91 of In Ninth world leum congress. Volume 2. London; 
—_ Science Publishers Ltd. (1975). 

on From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 


See CONF-7505138—P2. 
The principal structural and stratigraphic features of the oil 
and gas-bearing basins of the Epi-Paleozoic platforms of the USSR 
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are described. The basins in question are the West Siberian, Kara- 
kum, South Mangyshlak, North Ustyurt, Tersko-Kumskiy and 
Azovo-Kubanskiy basins. The distribution of the oil and gas accumu- 
lations in the stratigraphic sequence, the tectonic setting of the 
petroleum and ing provinces, as well as a discussion on the 
stratigraphic range of the source-beds, are presented. The structural 
style as well as the oil and gas prospects of the Intermediate 
Complex (Triassic and p.p. Paleozoic sediments) of these Epi-Paleo- 
zoic platforms are briefly discussed. The prospects for the discovery 
of new oil and gas fields on the Epi-Paleozoic platforms are also 
xamined. 


rationalization of exploration 
basins nonproductivity. Coustau, H. (Societe Nationale des Petroles 
d’Aquitaine, Pau, France); Rameau, J.; Sourisse, C.; Chiarelli, A.; 
Tison, J. pp 105-119 of In mesg world petroleum congress. Volume 
2. London; Applied Science Publishers Ltd. (1975). (In French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Based on pressure and fluid data, three main types of basins 
can be distinguished: before, during and after the invasion by mete- 
oric waters. Physical concepts, statistical relations between hydro- 
carbon reserves and associated pressures and waters, enhance the 
first type and suggest disregarding the third type. An early differen- 
tiation of productive and non-productive basins can be attempted 
from this classification when used in combination with the classical 
methods, with a drilling grid sampling and by reference to a statisti- 
cal and probabilistic treatment of the exploration results. 


58080 Classification of <iens zones and search for geologic 
factors it in the distribution of petroleum and gas reserves. 
Bois, C. (Institut te my 2 du Petrole, Rueil-Malmaison); Gess, G.; 
Perrodon, A.; Pommier, G. P 121- 137 of In Ninth world petroleum 

roa Volume 2. Lon ; Applied Science Publis Ltd 
(1975). (In French) 


From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Several petroleum areas in the world have been analyzed 
using the petroleum zone concept. The corresponding petroleum 
zones have been described following the same systematic method 
and their similarities have been computed. A classification of these 
zones has been done. In each class, the main geological parameters 
which control the habitat of oil and gas have been looked for. The 
results of the study may help in petroleum potential appraisal of new 
or little explored areas. 


58081 Relations controlling oil and gas generation in sedimentary 
basins. Erdman, J.G. (Phillips Petroleum Co., Bartlesville, OK). pp 
139-148 of In Ninth world petroleum congress. Volume 2. London; 
Applied Science Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P2. 

Petroleum is formed largely as a consequence of chemical 
reactions which occur during and after sedimentation. These reac- 
tions can be treated as first order. Ultimate yield of petroleum in 
terms of the organic matter is limited by the amount of organic 
hydrogen and the competitive demands made on this supply. Abio- 
genic oxidation during or subsequent to deposition constitutes a 
demand. tp ncomen the apparent rate of and the amount of 

generated becomes a function of five prime variables: the 
concentration of total organic matter; geologic time; temperature; 
composition of the source material; and the extent of abiogenic 
oxidation. 


58082 Organic matter, compaction history, and hydrocarbon oc- 
currence: Mackenzie Delta, Canada. Evans, C.R.; Mclvor, D.K.; 
Magara, K. (Imperial Oil Ltd., Calgary, Alberta). pp 149-157 of In 
Ninth world petroleum congress. Volume 2. Landen Applied Sci- 
ence Publishers Ltd. (1975). 

1975 From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P2. 

The Mackenzie Delta is in a continental margin basin. Thick 
Cretaceous and Tertiary clastics yield both oil and gas. Within this 
complex basin, primary migration efficiency on the relative 
timing of hydrocarbon generation and compection drainage. Timing 
of hydrocarbon generation and the hydrocarbon type 
depends on thermal pape and or ce fluid flow matter An iming of 


ee onan Chey eae I 
large volumes of water after hydrocarbon generation. ta 
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58083 Comparative study of the formation and expulsion of pe- 
troleum in diverse Tissot, B.; Deroo, G.; 


geologic provinces. italie, 
_ J. (Institut Francais du Petrole, Rueil Malmaison). pp 159-169 of In 


Ninth world petroleum con . Volume 2. London; Applied Sci- 
ence Publishers Ltd. (1975). (In French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

A comparative study of examples from Europe, Africa and 
North America shows that the principal phase of oil formation may 
follow source rock deposition after a delay of a few million to 300 
million years. In particular, most of the present oil fields have 
resulted from petroleum generated during the Cretaceous and Terti- 
ary, regardless of the source-rock age. These conclusions result from 
geological and geochemical analyses of petroliferous series, and from 
the use of a mathematical model simulating petroleum generation. 


58084 Alteration of petroleum in reservoirs. Connan, J.; Le 
Tran, K.; Van Der Weide, B. (Societe Nationale des Petroles 
d’Aquitaine, Pau, France). pp 171-178 of In Ninth world leum 
congress. Volume 2. London; Applied Science Publi Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Petroleum in reservoirs is subject to two kinds of chemical 
alteration. The so-called thermal alteration expresses the trend of any 
chemical system towards its state of equilibrium. It is therefore an 
inevitable — which, basically, affects any organic matter, irre- 
spective of its type or habitat. Its observable features are tentatively 
interpreted in terms of disproportionation reactions. Bacterial alter- 
ation, which is a fortuitous process, resulting from the invasion of 
reservoirs by meteoric water, specifically affects led oils. Little is 
known as to its biochemistry. Evidence is provided that it results in 
both the removal of certain classes of hydrocarbons and in the 
generation of pentane-insoluble and pA ar sng insoluble compo- 
nents. Thermal alteration of biodegraded oils is unlikely to improve 
their producibility. 


58085 Correlation between petroleum and source rock. Welte, 
D.H. (Technische Hochschule, Aachen); Hagemann, a W.; Holler- 
bach, A.; Leythaeuser, D.; Stahl, W. pp 179-191 of In Ninth world 
petroleum congress. Volume 2. London; Applied Science Publishers 
td. (1 j 
- From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Twenty cases of source rock-oil relationships (Cambrian to 
Tertiary) were subjected to geochemical correlation analysis. The 
distribution of typical tetracyclic and pentacyclic saturated hydro- 
carbons was found to be of highest diagnostic value. For their 
analysis a new technique was developed involving GC/MS and data 
———- Furthermore, the distribution of C/sub 15+/ isoprenoid 
and n-alkanes, and the relationship of carbon isotopic ratios were 
evaluated. Based on degree of compositional similarity between 
source rock and oil, three categories den rrelation (good, moderate, 


no) were established. All rocks were characterized by microscopic 
techniques with respect to petrographic composition and diagenetic 
grade of their organic particles. Correlation analyses have to be 
based on several independent parameters. 


58086 Petroleum geology of the Niger Delta. Weber, K.J.; Dau- 
koru, E. (Shell-BP Nigeria Ltd., Lagos). pp 209-221 of In Ninth 
world petroleum congress. Volume 2. London; Applied Science 
Publishers Ltd. (1975). 

. From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

The Niger Delta is a large, arcuate delta of the destructive, 
wave-dominated type. A sequence of under-compacted marine clays, 
overlain by paralic its, in turn covered by continental sands, is 
present throughout, built-up by the imbricated superposition of 
numerous offlap cycles. Basement faulting affected delta develop- 
ment and thus sediment thickness distribution. In the paralic interval, 
— fault associated rollover structures trapped hydrocarbons. 

ults in general play an important role in the spavecuben distribu- 
tion. Growth faults may even function as hydrocarbon migration 
paths from the overpressured marine clays. itional environ- 
ments of reservoir sands strongly dieende ws well productivity as well 
as recovery efficiency. 


58087 Prediction of fluvial—deltaic 

Bay field, Alaska. Eckelmann, W.R. (Exxon Production Research 

Co., Houston, TX); DeWitt, R.J.; Fisher, W.L. pp 223-227 of In 

Ninth world Volume 2. London; Applied Sci- 

ence Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—P2. 
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Hydrocarbon reserves in the Prudhoe Bay field, Alaska, 
occur in fluvial-deltaic Permo-Triassic strata. Facies comparisons 
with modern settings, including the Mississippi delta, show that 
braided-stream sandstones and conglomerates, deposited by souther- 
ly flowing streams, overlie stream-mouth-bar, beach, and shoreface 
sandstones and shales. Repeated lateral shifts of aggrading streams 
produced deposits of thick tabular reservoir units, whereas wave and 
longshore currents produced shoreline deposits of more widespread 
but thinner sheetlike geometry. Such facies analysis permitted early 
prediction of reservoir geometry, thus aiding in estimating reserves 
and formulating a development program in a remote hostile environ- 
ment. 


58088 Paleodeltaic sediments and methods of petroleum explora- 
tion in the USSR. Ovanesov, G.P. (Ministry of Petroleum Industry, 
Moscow); Abrikosov, I.Kh.; Alexin, A.G.; Sarkisyah, S.G.; Khacha- 
tryan, R.O.; Alikhanov, E.N.; Pashkov, Yu.V. pp 229-238 of In 
Ninth world petroleum congress. Volume 2. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

In petroliferous provinces in the Soviet Union numerous oil 
pools are found in deltaic sediments. The palaeogeographic, 
palaeogeomorphologic, and palaeotectonic peculiarities of delta for- 
mation in the geological history of sedimentary basins are presented. 
These peculiarities are different for old and young platforms, interior 
depressions and exogenic belts. The influence of polyfacial deltaic 
rocks on trap formation, non-homogeneous structure of res. ‘oirs, 
the accumulation and preservation of organic matter, its alteration 
into hydrocarbons and the latter’s migration and entrapment are 
elaborated. In view of the specific structure of deltaic sediments, 
appropriate methods of petroleum prospecting, combining geophys- 
ics and deep drilling, are suggested. 


58089 Mahakam Delta, Kalimantan, Indonesia. Magnier, P. 
(Compagnie Francaise des Petroles (Total Indonesia), Paris); Oki, T.; 
Kartaadiputra, L.W. pp 239-250 of In Ninth world petroleum con- 
gress. Volume 2. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Petroleum exploration in the Mahakam delta has shown the 
equivalence of the sedimentary units encountered when drilling with 
those found in the present delta. Seismic studies have shown a 
succession of parallel features, N-S trending. The wells drilled have 
indicated several deltaic systems superim since the middle 
Miocene time: their progradation was differently extending east- 
ward. Oil and gas accumulations were found in sand bodies (chenals 
and banks), deposited at the limit of the prodelta/delta front. So far, 
for all the hydrocarbons found, the trapping is simultaneously struc- 
tural and sedimentary. 


58090 Structural features and hydrocarbon deposits in the Mac- 
kenzie Delta. Bruce, C.J.; Parker, E.R. pp 251-265 of In Ninth world 
petroleum congress. Volume 2. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

The structural geology of the Delta is considered in terms of 
three provinces; the stratigraphy is viewed as four sequences. The 
most recent sequence of Mesozoic to Cenozoic age contains excel- 
lent source rocks and reservoirs. Combination of the structural 
provinces and the stratigraphic sequences produces a table of trap- 
ping domains which classify the known accumulations. Over 200 
Prilfion barrels of oil and more than 5 TCF of gas have been found; 
forecasts of 9 billion barrels of oil and 52 TCF of gas are made. 
Comparison with other producing deltas in the world suggests that 
the Mackenzie Delta is typical. 


58091 Hydrocarbon occurrences from JOIDES Deep Sea Drill- 
ing Project. McIver, R.D. (Exxon Production Research Co., Hous- 
ton, TX). pp 269-280 of In Ninth world petroleum congress. Volume 
2. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

While most DSDP cores contain traces of liquid hydrocar- 
bons deposited with the sediments, and sometimes large quantities of 
microbially produced methane gas, much of it probably as solid 
hydrate, a few cores contain hydrocarbons that apparently migrated 
into them. One enrichment was found in the cap rock of a salt dome 
in the d Gulf cf Mexico. A smaller bitumen enrichment was 
found on Shatsky Rise in the western Pacific Ocean. Migrating 
gas- and gasoline-range hydrocarbons were detected in cores from 
the Balearic Basin and the Tasman Sea. 
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DG. ( 7 Geen ‘Scies Sciences "Wormley. Ene} Eng.); asad 
nst. 7 Se 

V.N.D. pp 281-298 of In Ninth anion 

a — - plied Science Publishers 

1975) . World Petroleum nat ay Tokyo, Japan (11 May 


See CONF-7505138—P2. 

Oil is a normal product of marine sedimentation, whose 
occurrence is dependent on the generation of hydrocarbons, the 
presence of reservoirs of suitable porosity and permeability, and the 
occurrence of suitable traps for hydrocarbon yee ye An 
important factor is the heat necessary for the generation of oil, 
which suggests that basins with less than 1 km of sediment are 
unlikely to be oil-bearing. Such thicknesses are ly confined to 


largel 
the continental margin areas of the Atlantic. The evolution of the 
continental margin is outlined to establish a framework to review the 
reservoir potential, traps and prospects i slope. These 
factors are also considered with reference to the Rockall area and 
the Argentinian and Brazilian marginal basins. 


Petroleum potential of water areas of the Mediterra- 
nean and Caribbean Seas. Byramjee, R.S. (Compagnie Francaise du 
Petroles, Paris); Mugniot, J.F.; Biju-Duval, Be pp 2 pp 299-312 of In 
Ninth world petroleum congress. Volume 2. London; Applied Sci- 
ence Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
Fe ee an peeled 

¢ approach to the poten areas 

the Mediterranean and cunheen Gued is made through discussion of 

the general tectonic history of these areas, the geology of their 

margins = _ hydrocarbon fields and shows a . 

parts of the areas in question appear to 

emerged or shahlow-ennat regions foundered in 

which should therefore have similar a priori i 

any other comparable conventional prospective area. Thickness 

type of sediments, widespread salt layers and their inesi 

sea deltaic fans, scarps, and trenches are also discussed. 


58094 eT ee ee 
Ocean. Schott, W. (Bundesanstalt fuer Geowissenschaften und Rhos- 
toffe, Hanover); Branson, J.C.; Turpie, A. pp 319-335 of In Ninth 
world energy > congress. Volume 2. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Recent —— sedimentation (including organic material) is 
dependent upon the hydrography and biology of the 
seawater. This fact, together with critical uation of the sedimen- 
tary basins along shore and the geophysical and corehole data from 
the deep sea, show that there are areas in the deep-water regions of 
the Indian Ocean which are probably prospective for hydrocarbons. 


58095 G H hemical evaluation of possible oil and gas 
cuutent of the Bovina don, the cues of Cuheuh aoe ais mine 
Western Pacific, and the Arctic Ocean. Geodekyan, A.A.; Beresnev, 
A.F.; Trotsyuk, V.Ya. pp 337-355 of In Ninth world leum 
congress. Volume 2. London; Applied Science Publi Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

Oil and gas formation is a result of the accumulation of thick 
sedimentary strata possessing sufficient oil parental potential which 
during their submergence were subject to the thermobaric condi- 
tions corresponding to the optimum zones of oil and/or gas forma- 
tion. Such sedimentary rock bodies are called oil- and 
basins or hemibasins. They are distinguished within the transitional 
zones, in the deep-sea basins of the marginal seas, in the deep-sea 
trenches, as well as within specific blocks of the ocean bottom. 
Evaluation of the basins and hemibasins requires a complex anal 
to be made of apes, aes -geophysical and geochemical data. 
preliminary results of the studies make it possible to evaluate highly 
oil and gas possibilities of the transitional and the deep-sea areas of 
the North-Western Pacific and the Arctic Ocean. The possible oil- 
and gas-bearing basins and hemibasins are confined to the geoblocks 
differing in the structural types of the crust. 


58096 Origin of petroleum. Lijmbach, G.W.M. (K jke/ 
Shell Exploratie en Produktie, Rijswijk, Netherlands). pp 357-374 of 
In Ninth world petroleum congress. Volume 2. London; Applied 
Science Publishers Ltd. (1975). 

From 9. World Petroieum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 


According to the aS for the 
material of petroleum consists o' 
of the organic detritus (waxes, resins, spores, po! 





_of oil, the source 
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of bacterial and algal bodies. This organic matter is buried and 
subsequently converted into petroleum by thermal diagenesis. The 
concept is supported by laboratory experiments, and it gives an 
explanation for the great similarity in the overall composition of 
crude oils and accounts for differences among them. The concept 
also provides insight into the significant influence of the environ- 
ment of deposition of the source matter on characteristic crude 
properties, and explains the occurrence of low- and high-sulphur 
crudes. 


58097 Sedimentary basins of the Far East and the North-East of 
the USSR and their possible oil and gas content. Burlin, Yu.K. 
(Moscow State Univ.); Arkhipov, A.Ya.; Vassoevich, N.B.; Trofi- 
muk, A.A.; Ovcharenko, A.V. pp 39-50 of In Ninth world petroleum 
om Volume 3. London; Applied Science Publishers Ltd. 
1975 


From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

Exploration for oil and gas in the Far East and the North East 
areas of the USSR is in progress in sedimentary basins with medium 
to thick rock sequences. These basins are confined to regions of 
Mesozoic and/or Cenozoic subsidence. The number of possible oil 
and gas basins, including the shelf areas of the adjacent seas, totals 
about 20. The p for oil and gas content of these basins are 
reviewed on the basis cf historical-geological-geochemical methods, 
which include the study of organic matter dispersed in sediments and 
the degree of its katagenetic transformation, identification of differ- 
ent stages of oil and/or gas formation, and their time of develop- 
ment, ination of the time of trap formation and other ques- 
tions of petroleum geology and geochemistry in close connection 
with the geological development of the region. The results of 
investigations in the Anadyrian, Khatyrian and other basins are 
given. 


58098 Exploration play concepts in Indonesia. Soeparjadi, R.A.; 
Nayoan, G.A.S.; Beddoes, L.R. Jr.; James, W.V. pp 51-64 of In 
Ninth world petroleum congress. Volume 3. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

Indonesia's complex array of hydrocarbon-bearing situations 
comprises a major oil and gas province where commercial produc- 
tion dates from 1885. Discovered reserves are discussed in terms of 
prospect concepts (exploration plays), a categorized integration of 
source, reservoir and trap requirements. Functional stratigraphic and 
tectonic factors are thereby directly related to various plays, and 
these to quantity and quality of oil and gas discovered. Recent 
exploration efforts are designed to fully assess Indonesia's petroleum 
potential within a climate determined by integrated national aims. 


58099 Exploration results and future prospects in the northern 
Australasian region. Lofting, M.J.W.; Crostella, A.; Halse, J.W. 
(Burmah Oil Co. of Australia Ltd., Nedlands). pp 65-81 of In Ninth 
world roleum congress. Volume 3. London; Applied Science 
Publishers Ltd. (1975). 
pa From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 
See CONF-7505138—P3. 
The geology is summarized for an area encompassed by the 
Outer Banda Arc and the ae Fold Beit to the north, and by the 
Australian Shield to the south. The relationships between the stable 
Australian continent, the Southeast Asia overthrust zone and the 
intervening sedimentary basins are discussed. A variety of basin 
types are present. Exploration to date has been most rewarding in 
Mesozoic coastal pull-apart basins of the Australian Northwest 
Shelf. Further hydrocarbon-producing provinces should be defined 
with continuing exploration. Upper Tertiary to Pleistocene peri- 
orogenic basins are considered particularly attractive. The allochth- 
onous regions also have potential. 


58100 Tectonic framework of Southeast Asia and Australasia: its 
significance in the occurrence of petroleum. Sander, N.J.; ey. 
W.E.; Mason, J.F. PR 83-105 of In Ninth world petroleum con 
Volume 3. Lenten: & Science Publishers Ltd. (1975). 

1975) F leum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P3. 

The structural entities together forming the tecionic frame- 
work of Southeast Asia and Australasia are herein according 
to the type of crust underlying them. As these units of the tectonos- 

y with a cover of 


here 
Fistory common! 

sedimentary and igneous rocks of which the thickness, lithology, and 
structure are to some degree controlled by underlying or ad t 
crustal elements. Consequently, the potentialities of the cover for the 
generation ¢ of hydrocarbons bear some relationship to 
crustal entities, of which cratons and continental margins offer the 
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best prospects for the discovery of oil or gas in commercial quanti- 
ties. 


58101 Offshore tertiary basins of Southeast Asia, Bay of Bengal 
to South China Sea. Paul, D.D.; Lian, H.M. (Union Oil Co. of 
California, Los Angeles). pp 107-128 of In Ninth world leum 
congress. Volume 3. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

Lithospheric plate motion has played an important role in the 
evolution of the basins of Southeast Asia. Bengal basin is the product 
of plate tectonics, reflecting both oe and any ig episodes. 
The Tertiary section probably exceeds 16 km. Basins in the Anda- 
man Sea exhibit wrench faults, associated with Late Tertiary distor- 
tion of an arc-trench system. Up to 6 km of Tertiary section is 
present in the southeast Andaman Sea. The Gulf of Thailand and 
Malaya basins contain possibly 10 km of Tertiary rocks. The role 
played by plate motion in those basins needs clarification to make 
petroleum exploration more effective. 


58102 Oil and gas developments in the North Sea. Walmsley, P.J. 
(British Petroleum Development Ltd., Aberdeen, Scotland). pp 131- 
140 of In Ninth world petroleum congress. Volume 3. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

The North Sea occupies a sedimentary basin which dates 
back to Carboniferous time at least, was subject to rifting and 
subsidence during the Jurassic and Cretaceous, and which took its 
present shape during the Tertiary. The first commercial oil was 
found in 1969 following the discovery of gas in the Permo-Triassic 
in southern waters. Subsequently many large oil and gas fields have 
been found in the central and northern area. Fields occur in a variety 
of structural and stratigraphic traps in sandstones and limestones of 
Jurassic, Cretaceous and Tertiary age. 


58103 Laws governing oil and gas accumulations in West Siberia. 
Rovnin, L.I.; Nesterov, I.1.; Salmanov, F.K.; Ervye, Y.G. pp 141- 
147 of In Ninth world petroleum congress. Volume 3. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

oe! and delineation of large deposits in the West 
Siberia oil- and gas-containing province have greatly extended the 
oil and gas supply for the USSR. The parameters of oil, gas and gas- 
condensate field distribution in regional oil- and gas-bearing sysiems 
have been determined with regard to the tectonic structure of the 
mantle and the environmental and geochemical characteristics of the 
sequence. This allows the possibility of predictin ag field distri- 
bution as well as forecasting their phase state. provides a high 
degree of efficiency in the exploration effort. The proved oil re- 
serves are generally concentrated in the central regions of West 
Siberia, the proved gas reserves in the northern regions. The pros- 
pects for finding new large oil deposits in the no: regions are 
expected to be as large as those already found in the central region. 


58104 Petroleum exploration in Gabon and Congo. Vidal, J.; 
Joyes, R.; Van Veen, J. pp 149-165 of In Ninth world petroleum 
congress. Volume 3. London; Applied Science Publishers Ltd. 
(1975). (in French) 

a From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

Petroleum exploration has been continuous for the past fifty 
years in these two countries. The activities were extended offshore 
beginning in 1960. About thirty-four oil — have been discovered, 
of which four are located in Congo. The deeper prospective se- 
quence contains Lower Cretaceous continental sand and shale over- 
lain by a thick sequence of Aptian salt. The upper or post-salt 

ve zone consists of carbonate and sequences of 


prospecti shale-sand 
Albian to Miocene age. Both pre-salt and post-salt sediments contain 


oil source rocks and accumulations. it structures are principal- 
ly the result of basement faulting, while halokinesis affected the post- 

salt sequences. These movements gave rise to the hydrocarbon traps 
which are predominantly of a structural nature. 


58105 Oil and gas developments in Arctic North America. 
Mclvor, D.K. Pn Oil Ltd., Toronto); Gryc, G. pp 167-179 of 
In Ninth world petroleum congress. Volume 3. London; Applied 
Science Publishers Ltd. (1975). 
1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—P3. 
Extensive exploration in Arctic North America since 1965 has 
indicated the presence of at least three sedimentary basins that 
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contain major reserves. These are: the “North Slope” Basin in 
Alaska; the Beaufort Basin surrounding the delta of the McKenzie 
River in Canada and the Sverdrup Basin of the Canadian Arctic 
Islands. The giant Prudhoe Bay field, containing both oil and gas, 
dominates the Alaskan scene. The Canadian basins, on the other 
hand, have numerous but smaller discoveries and to date are pre- 
dominantly gas. The geological factors which determine these distri- 
butions are becoming better understood and indicate a lerge remain- 
ing potential. 


58106 Oil and gas yong ony in the Upper Amazon Basin: 
Columbia, Ecuador, and Peru. Rigo de Righi, M. (Gulf Oil Co., 
Pittsburgh); Bloomer, G. pp 181-192 of In Ninth world petroleum 
congress. Volume 3. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P3. 

The Upper Amazon Basin is an asymmetrical Mesozoic- 
Tertiary ral og (710000 km?) bounded on the east by the Brazilian 
Shield and on the west by the eastern Andean ranges. A Creta- 
ceous—Paleogene deltaic complex of shield-derived clastics, with 
good reservoir and source-rock characteristics, was deposited and 
intercalated with a more westerly marine shelf facies; the latter 
deepened to the west. Later tectonic movement resulted in subtle 
structural features~sub-parallel to the Andean ranges providing fa- 
vorable conditions for hydrocarbon accumulation. Paleozoic and 
Jurassic deposition is briefly discussed. Reserves of several billions of 
barrels have been discovered as a result of recent exploration. 


58107 Prepared comments on oil discoveries. Osorio, F.V. (Pe- 
troleos Mexicanos, Mexico City); Vasuez, E.; Caflisch, L.; Lolomari, 
O.; Zamel, A.; . pp 193-207 of In Ninth world petroleum congress. 
Volume 3. London; Applied Science Publishers Ltd. (1975). 

From 9. World Retecisomn Congress; Tokyo, Japan (11 May 


See CONF-7505138—P3. 

Brief comments prepared during panel discussions are pre- 
sented on new oil discoveries in Mexico, oil exploration in La Vela 
Bay, petroleum exploration in Gabon and Congo, exploration in 
Nigeria, and exploration in the Middle East. (JRD) 


58108 Some statistical and probabilistic techniques to optimise 
the search for stratigraphic traps on seismic data. Waters, K.H.; Rice, 
G.W. (Continental Oil Co., Ponca City, OK). pp 211-224 of In Ninth 
world petroleum congress. Volume 3. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


1975) 


1975). 

See CONF-7505138—P3. 

Stratigraphic trap exploration using seismic data relies on 
locating s*tong horizontal differentials for relevant parameters. Seis- 
mic wave-form characteristies, P-wave velocity, interval S-wave 
velocity, coherence, reflection amplitude, and other parameters may 
be analyzed with multivariate statistical techniques to determine 
where such significant changes occur. These techniques provide 
information about the importance of each parameter, as well as 
yielding a mechanism for relating such groups of observed data to 
known lithologic sequences. Some methods of measuring the param- 
eters and merging them into a single number related to the probabil- 
ity of hydrocarbon occurrence are discussed. 


58109 Possibilities for seismic stratigraphy. Grau, G.; Hemon, 
C.; Lavergne, M. (Institut Francais du Petrole, Rueil-Malmaison). pp 
225-234 of In Ninth world petroleum congress. Volume 3. London; 
Applied Science Publishers Ltd. (1975). (In French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975) 


See CONF-7505138-—P3. 

Information pertaining to lithology and petrophysics of rocks 
can be obtained by a careful study of seismic wave velocities and of 
reflection amplitudes. In the favorable case of small dips, udo 
velocity logs may be computed by deconvolution and reflection 
curvature analyses. When the dips are large, velocity studies must be 
combined with migration. If the seismic data are of a good enough 
quality, pens oe valid solutions can be obtained by iterative use 
of models and migration. 


58110 Detailed investigations of geological structures by seismic 
well surveys. Karus, E.V. (All-Union Research Inst. of Nuclear 
Geophysics and Geochemistry, Moscow); Ryabinkin, L.A.; Gal- 
perin, E.1.; Teplitskii, V.A.; Demidenko, Yu.B.; Mustafeyev, K.A.; 
Rapoport, "MB. pp 247- 257 of In Ninth world petroleum congress. 
Volume 3. London; A — Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P3. 
Seismic reflection observations in wells improve the results of 
detailed study of complicated geological structures. These are car- 
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ried out to provide three-dimensional interpretation. Observations 
below the weathering zone increase resolution and signal-to-noise 
ratio. The multicomponent registration with special regard to wave 
polarization allows realization of the optimum time — . 
processing. As a result of observations in po ge te 

substantially broadened thus providing sure poe dma of joo trequen- 
cy change absorption caused by the presence of oil and gas deposits. 
Examples of a study of complicated geological structures are pre- 
sented: the cross-sections and the contour maps, anomalies of absorp- 
tion over deposits. 


58111 Geophysical and geochemical surface 

of oil and gas pools. Fedynskii, V.V. (Ministry of Geology, 
Moscow); Karus, E.V.; Polshkov, M.K. pp 279-291 of In Ninth 
world petroleum congress. Volume 3. Londen: Applied Science 
Publishers Ltd. (1975). 

st From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P3. 

In many cases it is possible to discover oil or gas pools before 
starting a well. This can be achieved by a combination of geochemi- 
cal and geophysical surveys on the Earth's surface. The presence of 
oil or/and gas changes the physical properties of reservoirs and 
creates weak anomalies of different physical fields which can be 
measured by modern techniques for electric, seismic and gravit 
surveys with further computer data processing. The results of suc 
geophysical and geochemical surveys were successfully proved by 
drilling in some regions of the USSR. The lication of these 
geophysical methods will allow the definition of strati ic and 
lithologic oil and gas pools in addition to anticline traps and thus 
give guidance for exploratory drilling. 


58112 Progress in logging methods. Rutman, G. (Elf-Aquitaine, 
Paris). pp 295-308 of In Ninth world petroleum congress. Volume 3. 
London; Applied Science Publishers Ltd. (1975). (In French) 

ae From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P3. 

A four-year technical literature survey and the answers to a 
questionnaire sent to companies involved in well logging at any 
stage of the well life is reported. More combinable, better perform- 
ing and diversified tools are available. Computer processed interpre- 
tation is increasing without eliminating “quick-look” methods for 
field use. Weak points remain, mainly related to low porosity reser- 
voir evaluation, distinction between oil and very fresh water, frac- 
ture detection, rock permeability, rock wettability, and capillary 
properties evaluation. Pro in logging-while-drilling, a drastic 
increase of tool investigation depth and a closer cooperation be- 
tween well logging and surface geophysics will be profitable. 


58113 Innovations in petroleum exploration in the high Arctic. 
Hetherington, C.R.; Strain, H.J. (Panarctic Oils Ltd., Calgary, Al- 
berta). pp 311-324 of In Ninth world petroleum congress. Volume 3. 
London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P3. 

The depletion of oil and or rves in Western Canada has 
made the rapid development of a's frontier areas one of prime 
importance. For seven years Panarctic has been operating successful- 
ly in one of these areas, the Arctic Islands, reaching above the 
mainland towards the North Pole. Bd exploring almost all the year 
round, even in total darkness and in temperatures to -60°F, the 
company is well on its way to discovering gas and oil in marketable 
quantities. In doing this Panarctic has overcome the harsh environ- 
ment by pioneering innovative techniques including the ability to 
drill from the ocean ice using a conventional land rig. 


58114 Deep Sea Drilling Project: technical contribution to off- 
shore oil and gas exploration and eventual production. Peterson, 
M.N.A. (Scripps I Institution of Oceanography, La Jolla, CA). pp 3- 
14 of In Ninth world petroleum congress. Volume 4. London;. 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokys, Japan (11 May 


See CONF-7505138—P4. 

The now famous scientific drilling vessel Glomar Challenger, 
has made important contributions to technology of deep drilling and 
to the geological basis for petroleum exploration. Funded by the US 
National Science Foundation, and more recently by the USSR and 
the Federal Republic of Germany, the Project receives guidance 
from a group of oceanographic er (JOIDES) from these 
countries. Heave compensation, re-entry, dynamic positioning and 
future plans will be discussed in the context of the development of 
geological and technical information of great value to the oil and 
drilling industry. 


58115 “Pelican” results of two years operations. Verlet, J. (Total 
Compagnie Francaise des Petroles, Paris). pp 47-57 of In Ninth 


1975). 
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world petroleum gress. Volume 4. London; Applied Science 
Publishers Ltd. 1975). “in French) 

From 9. World wesstoual Congress; Tokyo, Japan (11 May 

1975 
m See CONF-7505138—P4. 

The dynamically positioned drill ship “Pelican”now has 2 
years of operating experience. Advanced technology associated with 
the ship such as dynamic positioning, subsea TV, re-entry, driller’s 
cabin, BOP controls, heave compensator, diving bell and mud prod- 
ucts handling is reviewed. Two figures summarize drilling and 
station-k g performances. As a conclusion, drilling in offshore 
areas teeming with icebergs is already being done successfully, and 
the future is opening up on deep-water drilling. 


(National Iranian Oil Co., Teheran). pp — 219 of In Ninth world 
7 eee Volume 4. London; Applied Science Publishers 
1 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Iranian fractured limestone reservoirs are com) essential- 
ly of millions of small blocks with sharp discontinuities formed by 
fractured or impermeable barriers between the blocks. Because of 
this unique feature the recovery mechanism of oil is essentially based 
on gravity drainage. A three-phase compositional reservoir model 
was develo to simulate the usual features of sandstone reservoirs 
and the following characteristics of fractured reservoirs: variable 
block size, gravity drainage, imbibition, variations of capillary pres- 
sure with reservoir pressure, diffusion of gas through liquids, bubble 
point pressure depression. The Haft Kel reservoir with forty-six 
years of producing history was successfully matched with this 
model. 


58117 Accuracy of a simulation model in the description of 
reservoir behavior. Monteiro, N.R.; Caseli, U.A. pp 221-231 of In 
Ninth world petroleum congress. Volume 4. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

From the application of a two-dimensional, three-phase, black 
oil simulation model to a nine-year-old oil reservoir, important 
conclusions were drawn. The simulation of the reservoir behavior 
both under the action of its natural energy and later through a 
suitable scheme of gas and water injection allowed the establishment 
of a de; of confidence to the model used. The relatively good 
knowledge of the reservoir characteristics, in conjunction with 
efficient pressure-production control during the nine-year history 

, provided the necessary elements to grade the confidence 
level to be input to a set of prevailing variables which basically 
model the reservoir performance. 


58118 en Seatt ee epteties, 6 

Prey, E.J.L. — Francais du Petrole, Rueil Malmaison); Bossie- 

Codrean 233-249 of In Ninth world petroleum congress. 
ion; Applied Science Publishers Ltd. (1975). (In 


- 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

Descriptions and evaluations are given for two multidimen- 
sional numerical models for the simulation of fissured-reservoir 
production. In these models matrix-fissure exchanges are taken into 
account by means of a local transfer function. The first model is a 
en eee ke Se. Seas Sea. The other is a 
modified version of a conventional multi simulator applied to 
Sei ties tu atone. Per anes of oeiaeis af tok aoa models is 
discussed. Several examples of simulations are presented. 
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REFER ALSO TO CITATION(S) 58050, 58059, 58083, 58116, 
58117, 58118, 58339, 58359, 58416, 59383, 59888, 59975, 60007, 
60022, 60637, 60638, 60745, 60749 


58119 (COO—2951-1) Attic Air Injection Project, Willow Draw 
Oilfield, Park County, Wyoming. Initial report, May 197: 
ber 1976. Oswald, D.D. Jr.; Wilson, Q.T. (Oil Devi t Co. of 
Texas, Amarillo (USA)). Dec 1976. Contract EY-76-C-02-2951. 80p. 
Dep. NTIS, PC A05/MF AO1. 

The status of the air i 
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crease water oil ratio; and create a gas/oil interface in the reservoir 
attic to promote drainage of matrix oil into the fracture system, 
wherefrom it may be recovered by producing wells, at a calculated 
theoretical maximum stabilized rate of 760 BOPD for the reservoir. 
(LK) 


58120 (COO—4208-1) Commercial scale demonstration, en- 
hanced oil recovery by micellar-polymer flooding. Initial report, Octo- 
ber—December 1976. (Marathon Oil Co., Findlay, Ohio (USA)). Jan 
1977. Contract EY-76-C-02-4208. 29p. Dep. NTIS, PC A03/MF 
AOl. 


This commercial scale test, known as the M-1 Project, is 
located in Crawford County, Illinois. The M-1 Project area encom- 
passes approximately 407 acres of Robinson Sand reservoir; the area 
covers portions of several waterfloods that were developed on 10- 
acre spacing in the 1950’s and are now approaching their economic 
limit. This report covers the interim from contract execution, Sep- 
tember 30, 1976, through December 31, 1976. Limited additional 
information and data obtained prior to September 30, 1976, are also 
included in this first report to add continuity. (DLC) 


58121 (SAN—1189-77-1) Bodcau in situ combustion project. 
Little, T.P. (Cities Service Co., Jackson, Miss. (USA)). Mar 1977. 
Contract EY-76-C-03-1189. 104p. Dep. NTIS, PC A06/MF AOI. 

The Bellevue In Situ Combustion Demonstration Project is 
an enhanced oil recovery project. This report documents the reser- 
voir description, site selection and program plan for the project. The 
project site was chosen in the SW/4 of Section 11-T19N-RilW, 
Bossier Parish, Louisiana. Development of the project site involved 
the drilling of 29 producing wells, 5 injection wells, one water 
disposal and one water supply well. The combustion process in- 
volves dry burn, simultaneous water/air injection, and water injec- 
tion. (DLC) 


58122 Oil recovery method employing acids extracted from 
crudes using an ion-ex process. Cooper, J.E. (to Mobil Oil 


change per. 
Corp.). US Patent 4,037,656. 26 Jul 1977. Filed date 21 May 1976. 
10p. 


This specification is directed to a method of producing oil 
from an oil-containing subterranean formation by a caustic water- 
flood. Oil containing carboxylic acids is passed through an ion- 
exchange resin to selectively remove the carboxylic acids therefrom. 
The removed carboxylic acids are injected into the formation in 
conjunction with the caustic waterflood to enhance the production 
of oil from the formation. 8 claims. 


58123 Micellar flooding process for recovering oil from petro- 
leum reservoirs. Holm, L.W. (to Union Oil Co. of California). US 
Patent 4,037,659. 26 Jul 1977. Filed date 2 Aug 1976. 8p. 

Oil recovery efficiency of tertiary oil recovery processes 
using a micellar solution as the displacement fluid is improved by 
injecting a dilute aqueous solution of an alkali metal silicate into the 
reservoir su! went to the micellar solution injection and prior to 
the drive fluid injection. The alkali metal silicate has a MzO/SiO: 
ratio of between | and 4. 14 claims. 


58124 Method for steam liners in oil well bores. 
Newsom, W.D.; Carnahan, J.R. (to K. R. Evans and Associates). US 
Patent 4,037,660. 26 Jul 1977. Filed date 28 May 1974. 10p. 

Method and means for steam cleaning subsurface liners in oil 
well bores comprises steam head means particularly designed and 
constructed for radially spreading a steam stream through a substan- 
tially constant area or volume from the stream to the proximity of 
the releasin ie anes ie Geter 00 whietain he Gout wae 
upon the re! thereof into the area being steam treated. The steam 
head may be initially introduced into the well bore by a tubing 
string, lowered to a position in the proximity of the liner by the 
tubing string, released from the tubing s' and moved downward- 
ly through the liner by a smaller tubing string, wire line or the like, 
and reciprocated within the liner by the smaller tubing string or wire 
line for cleaning of the liner. Scheias, 4 pee. 


58125 Method for well exploitation. Buchman, S. US Patent 
nae 26 Jul 1977. Priority date 17 Dec 1971, Israel. 10p. 
A method of extracting a liquid, such as oil, from an under- 
und reservoir, is c by introducing a pump 
y extraneous energy into a well bore at a level which is below the 
p howe level of the liquid therein, and 
rial ae Cry. i the cry 
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the reservoir energy is used to transport the liquid to the bottom of 
the well bore. 6 claims, 5 figures. 


58126 Oil and gas well disaster valve control system. Parker, 
W.H. (to Del Norte Tech., Inc.). US Patent 4,038,632. 26 Jul 1977. 
Filed date 6 Nov 1975. 10p. 

A sonic energy signal is transmitted continuously through the 
walls of tubing extending down into an oil or gas well, in order to 
control a disaster valve at the lower end of the tubing. If the signal 
disappears, the valve shuts automatically. In one embodiment, the 
tubing functions as the core of a transformer. In another embodi- 
ment, the tubing conducts an acoustic signal. The sonic energy may 
be transmitted by either a hydraulic ram or a tuned hammer, which 
transmits energy vertically into the tubing walls. 11 claims, 8 figures. 


58127 Procese and composition for cementing casing in a well. 
Powers, C.A.; Holman, G.B.; Smith, R.C. (to Standard Oil Co. 


(Indiana). US Patent 4,036,301. 19 Jul 1977. Filed date 12 Jul 1976. 
10p. 


A process for reducing the waiting-on-cement (WOC) time 
associated with the cementing of a casing string in an oil well 
involving the specific improvement of pumping into the well a 
highly retarded cement slurry containing a dispersed encapsulated 
accelerator, such as calcium chloride or anhydrous sodium metasili- 
cate, wherein the encapsulating material is specifically selected such 
that it will melt at a temperature above the bottom-hole circulating 
temperature but below the bottomhole static temperature of the well 
to be cemented. Petroleum-derived waxes and petroleum-derived 
waxes in combination with vinyl resins, such as wax-compatible 
copolymers of ethylene and vinyl acetate, are particularly suitable as 
the meltable encapsulating material exhibiting excellent strength and 
abrasion resistance as well as serving as a moisture barrier. The 
improved process is particularly useful in cementing deep hot wells. 
13 claims, 5 figures. 


58128 Micellar flooding process. Holm, L.W.; Ferr, D.H. (to 
Union Oil Co. of California). US Patent 4,036,300. 19 Jul 1977. Filed 
date 23 Jun 1976. 12p. 

A process is given for the recovery of petroleum from a 
subterranean formation by the injection of a micellar displacement 
system consisting of a micellar solution and aqueous phase including 
the ammonium or alkali metal salt of an aminopolycarboxylic acid as 
a chelating agent. The chelating agent is present in concentrations in 
excess of the stoichiometric amount required to chelate the multiva- 
lent ion of the aqueous phase. 30 claims. 


58129 Subsurface well apparatus. Mott, J.D.; Miyagishima, T. 
(to Hydril Co.). US Patent 4,036,296. 19 Jul 1977. Filed date 23 May 
1975. 20p. 

A surface-controlled subsurface safety valve apparatus and 
method of utilizing the safety valve in through-the-flowline serviced 
wells is described. Both the valve frame and valve operator are 
provided with ball and socket universal joints to enable passage of 
the safety valve past restrictions in the flowline resulting from bends 
and curves in the flowline by flexing the safety valve in moving to 
and from the subsurface operating location. 10 claims, 26 figures. 


58130 Oil recovery. Holloway, C.C. (to Phillips Petroleum Co.). 
US Patent 4,034,810. 12 Jul 1977. Filed date 1 Dec 1975. 6p. 

The sweep efficiency of a two-phase gas/aqueous fluid in a 
formation is at a maximum when the volume ratio of gas to aqueous 
fluid corresponds to the minimum total mobility. By injecting gas 
and an aqueous liquid into a formation following a miscible flooding 
agent, the efficiency of the miscible flooding can be optimized. 8 
claims, | figure. 


58131 Method for pump-off detection. Patterson, M.M. (to Shell 
Oil Co.). US Patent 4,034,808. 12 Jul 1977. Filed date 20 Sep 1976. 
6p. 


A method and apparatus are described for measuring the 
energy input to the rod string of a well pumping unit in real time 

. The load on the rod string is multiplied by the velocity of the 
rod string and the result integrated over at least a portion of the 
pump stroke. The change in the energy input to the well is used to 
determine when the well has pumped-off. 7 claims, 6 figures. 


58132 Hydrolyzed polyacrylamide lattices for secondary oil re- 
covery. Phillips, K.G.; Bernot, R.; Ballweber, E.G. (to Nalco Chemi- 
cal Co.). US Patent 4,034,809. 12 Jul 1977. Filed date 17 Mar 1976. 


20p. 

A process for recovering oil from subterranean oil-bearing 
formations entails the use of a water treating medium. The water 
— medium comprises an acrylamide-acrylic acid copolymer 

by hydrolyzing a water-in-oil emulsion containing from 2 to 
75 percent by weight of finely divided acrylamide polymer to the 
extent that between 0.8 and about 67 percent of the amide groups 
7, y present in the acrylamide polymer are converted into 

xyl groups. 12 claims. 
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58133 Method for sealing a permeable subterranean formation. 
Sparlin, D.D.; Crumb, R.E. (to Continental Oil Co.). US Patent 
4,034,811. 12 Jul 1977. Filed date 20 Nov 1975. 4p. 

A method for sealing a le subterranean formation, 
particularly adjacent to a wellbore, is disclosed. Briefly, the method 
comprises: (a) adding a liquid f aygetger material (e.g. furfuryl 
alcohol) to the wellbore at the site adjacent to the permeable 
subterranean formation, (b) adding an acidic catalyst to the wellbore 
at the site defined in (a), (c) allowing polymerization to occur both in 
the well-bore and in the adjacent subterranean formation, and (d) 
eens the polymerized material from the wellbore. 6 claims, 4 
igures. 


58134 Optimized drilling applicable worldwide. Randall, B. 
Estes, J.C. (Amoco Prod Co, Tulsa, Okla). Pet. Eng.; 49: No. 6, % 
36(Jun 1977). 

Computer programs are available to drilling personnel 
through a time sharing environment. The success of such optimiz- 
ation programs for various drilling and cost estimation applications 
are documented. 5 refs. 


58135 Ekofisk stimulation program. Ziara, B.A.; Mancillas, G.; 
Matson, R.P. (Phillips Pet Co, Bartlesville, Okla). Pie Eng.; 49: No. 


6, 39-50(Jun 1977). 

e acidizing pro; used in the stimulation of the Ekofisk 
oil field reservoir has effectively removed skin damage while sub- 
stantially increasing permeability near the well bore. Successful 
stimulation of long intervals was achieved using diverting agent 
stages and the productivity index of the wells also increased substan- 
tially. The program is described in detail 


58136 Nine subsea wells for Brazil's Garoupa field. Housden, 
A.J.D. (Lockheed Pet Serv Ltd, New Westminster, BC). Pet. Eng.; 
49: No. 6, 52, 54, 59(Jun 1977). 

The entire Garoupa field seafloor production complex, 50 
miles offshore from Cape Sao Tome, will be the first dry/sea — 
in South America and probably the most modern installation in 
world. Nine wells completed subsea in wellhead cellars sabe in 
depths ranging from 360 ft to in excess of 540 ft will produce to a 
subsea manifold center. The field is expected to produce 200,000 b/d 
eventually. Details of the installation are sketched out. 


58137 Thistle A installation defies North Sea winter. McNally, 
R. Pet. Eng.; 49: No. 6, 78-92(Jun 1977). 

The largest of its kind, Thistle A is the first North Sea oil 
platform to operate in water as deep as 530 ft. Foundation modules 
on the jacket are being replaced with 25,000 tons of permanent 
production facilities and two ed, ncling dat drilling rigs. Details of 
the rigs installation are presented, including data on the | pile driving 
equipment, pile dimensions and insertion depths 


58138 Well installations employing non-metallic lines, tubing 
casing and machinery. Grable, D.B. US Patent 4,024,913. 24 May 
1977. Filed date 29 Mar 1976. 8 

A well installation is deactibed including casing, ee 3 a 
movable well line, and surface equipment, consisting of high 
strength, light weight, non-metallic material. 15 claims, 25 figures. 


58139 Calcium and magnesium hydroxide plugging process. 
Martin, W.C. US Patent 4,024,917. 24 May 1977. Filed date 28 Jan 
1974. 6 

A plugging process is described in which channels in a water 
flood oil zone are p plugged by injection of a hydroxide solution such 
as sodium hydroxide hydroxide solution is isolated from the 
connate water in the wellbore and vicinity of the wellbore by an 
isolation slug of water low in metallic ions which wouid react with 
the sodium hydroxide. Away from the wellbore where the isolation 
slug of water breaks down, the sodium hydroxide reacts with 
different metallic ions in the connate water such as magnesium and 
calcium to form precipitates of low solubility which will plug the 
water channels. 6 claims, 3 figures. 


58140 Method of cementing a well. Crinkelmeyer, O.W. (to 
Dow Chemical Co.). US Patent 4,024,918. 24 May 1977. Filed date 
23 Jun 1975. 4p. 

A hydraulic cement slurry is disclosed comprising as parts by 
weight, a hydraulic cement; argue: 35 to about 65 parts of water per 
100 parts of hydraulic cement and a sufficient quantity of both; 
polyethylene oxide and an alkali metal salt of the condensation 
product of mononaphthalene sulfonic acid and formaldehyde to 
reduce the loss of fluid from the cement slurry. A method of 
cementing locations in a subterranean geologic formation penetrated 
by a borehole is also disclosed. 5 claims. 


58141 Technique for insulating a wellbore with silicate foam. 
Pujol, L. (to Exxon Production ea Co.). US Patent 4,024,919. 
24 May 1977. Filed date 16 Jun 1976. 8p. 

A method is disclosed for thermally insulating a well. The 
well is insulated by boiling a solution containing silicate in contact 
with well tubing to form a coating of silicate on the tubing. A fluid 
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substantially free of silicate also contacts the well tubing to buffer a 

lower portion of the tubing from the silicate solution. This substan- 

tially silicate-free fluid prevents silicate foam coating on the lower 

jeer oes of the tubing and thus alleviates problems associated with 
ving silicate foam coated thereon. 12 claims, 2 figures. 


58142 System for improving oil well production. Newbrough, 
J.S. US Patent 4,025,235. 24 May 1977. Filed date 19 Nov 1975. 8p. 
A system is described which utilizes intermittent build-up and 
bleeding of gas pressure in the annulus between the casing and 
tubing in an oil well with an inert gas interface between the gas and 
the producing fluid. The well is equi with a down hole packer, 
re above the packer through the tubing, and check valves 
above and below the packer and aperture. The system is sequentially 
operated by successively injecting the gas into the annulus forcing 
oil fluids through the aperture and up the tubing, and then bleeding 
the gas pressure, allowing the fluid to pass back into the annulus to 
the extent of the bottom hole pressure, while maintaining the neces- 
sary pressure on the formation. The cross section of the tubing is 
substantially smaller than the cross section of the annulus volume, 
thus a multiplying occurs in lifting the fluid in the tubing. 


58143 Gates experience with hydraulic bottom-hole pumps 
in the production of the Reitbrook-West and Sinstorf fields. Doering, 
K.H. (Preussag, Hannover, Ger). Erdoel-Erdgas Z.; 93: No. 4, 125- 
131(Apr 1977)" (In German). 

The author explains the reasons which led to a conversion of 
artificial lift systems in these two oil fields. The conversion, made 
after 8-10 years of more or less successful production with sucker- 
rod pumps resulted in a substantial improvement of production 
techniques, reduced breakdowns and workovers, complete elimina- 
tion of workover-rig operations at Sinstorf and an increased produc- 
tion rate at both fields. Advantages and use in practice of the 
hydraulic bottom-hole pump--a flexible and efficient artificial lift 
system--are detailed. 


58144 Studies of the dynamic filtration of water-based bentonite 
circulating media used in drilling eg and the possibility of 
cleaning the filter cake with washing fluids under simulated borehole 
conditions. Ghofrani, R. (Teheran Polytech, Iran). Erdoel-Erdgas Z.; 
93: No. os ve 151(Apr 1977). (In German). 

— for ensuring long-range oil and gas produc- 
tion is a oul or energy sources at greater depths. However, this 
presupposes, among other things, the reduction in circulating and 
cementing costs, which translates into improved circulating and 
cementing techniques. On the other hand, the improvement of 
present circulating systems and the development of new ones for 
greater depths calls for studies of their dynamic filtration processes 
under simulated borehole conditions, in order to eliminate costly 
field experiments. The author describes such filtration studies as well 
as investigations into the possibility of cleaning the filter cake with 
washing fluids. 47 refs. 


58145 Fatigue of Range 3 drill pipe. Lubinski, A. (Smith Int, 
Inc). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 2, 209- 
231(Mar-Apr 1977). 

Past work on permissible hole curvature to avoid drill pipe 
fatigue was based upon the assumption that drill pipe does not 
contact the wall of the hole between tool joints. In the present paper 
this assumption is removed, and the pipe may either be in contact or 
in no contact with the hole, whichever is actually the case. Both 
mathematics and results in form of graphs are presented and dis- 
cussed. The yt apply mainly to Range 3 drill pipe, but in the 
Se ah a (8.9 mm) drill pipe, tion is useful even for 


appli 
—— and field results with Range 3 drill pipe are 


tension in marine risers. Lubinski, A. (Smith 
Int, Inc). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 2, 233- 
256(Mar-Apr 1977). 

The tension governing transverse static and dynamic deflec- 
tions in a riser is not the actual tension but the so-called effective 
tension . The of effective tension and effective compression 
is thoroughly explained, and means for calculating effective forces 
are given. Numerical examples are worked out for risers whose 
length is between 152 m (520 ft) and 920 m (3020 ft). The reciprocal 
of maximum moment at the vicinity of the ball joint is 
plotted versus the effective tension at the ball joint. Bending mo- 
eet ied tained through use of static and dynamic computer 

to a variety of conditions of wave loading, use or 
may © yant material sleeves, etc. The most important param- 
eters affecting riser formance are the effective tension and the 
lateral loading. 12 


58147 Concrete behavior in seawater: bibliographical review. 
J. , N. (inst Fr du Pet). Rev. Inst. Fr. Pet. Ann. 
aa: No. 2, 257-271(Mar-Apr 1977). (In French 

with English abstract 
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The most important problems in the tidal range area: me- 
chanical stresses, permeability, oy & and thawing are discussed. 
Using highly resi resistant structures, the choice of structural forms and 
using high quality concrete of low permeability and uate work- 
ability is analyzed. Air-entraining agents should be to —_ 
controlled amounts of air, improving resistance to frost damage. The 
water/cement ratio should be less than 0.45. Corrosion occurs in 
concrete sea structures, in the submerged zone, as well as the splash 
zone and atmospheric zone. The attack of cement by sulfates can be 
avoided by using Portland Cement with a tricalcium aluminate 
content of less than 8%. Corrosion of reinforcing steel by chlorides 
can be avoided, if cathodic protection is applied. As a general rule 
concrete marine structures are subjected to mechanical and physico- 
chemical stresses. It seems that the fatigue behavior for concrete 
structures in marine environment is not well known. Therefore, 
fatigue experiments appear to be of great interest in determining the 
future design of offshore concrete structures. 58 refs. 


58148 Thermal methods of hydrocarbon production--5. in situ 
combustion principles and studies. Burger, J.; Sahuquet, B. 
(Inst Fr du Pet). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 2, 
141-188(Mar-Apr 1977). (In French with English abstract). 

Possible variations of in situ combustion technique are as 
follows: forward or reverse combustion depending on the relative 
directions of the air flow and the combustion front, dry combustion 
if air is the only fluid injected into the oil-bearing formation, or fire/ 
water flooding if water is injected along with air. The chemical 
reactions of pyrolysis, oxidation and combustion involved in these 
processes are described. The kinetics of these reactions is discussed 
as well as fuel availability in forward combustion and the exothermi- 
city of the oxidation and combustion reactions. The results obtained 
in the laboratory when a combustion front propagates in unidirec- 
tional adiabatic cells are described and discussed. This type of 
experimentation provides extensive information on the characteris- 
tics of the processes. Screening criteria for the practical application 
of in situ combustion techniques are presented. 62 refs. 


58149 Determination of permafrost thickness in wells in 
Canada. Hnatiuk, J.; Randall, A.G. (Gulf Oil Can Ltd, Calgary, 
Alberta). Can. J. Earth Sci.; 14: No. 3, 375- 383(Mar 1977). 

Accurate interpretation of geophysical data, design of safe 
casing strings for drilling and production operations, and determina- 
tion of the potential for existence of gas hydrates in and immediately 
below the permafrost zone are only possible if the thickness of the 
permafrost zone can be accurately determined. Freezing of intersti- 
tial water in soils has little effect on many of the physical properties 
of the soil, however, large changes in elastic properties and electrical 
resistivity do result. This makes it feasible to determine the thickness 
of the permafrost zone using techniques which measure changes in 
acoustic and electrical properties of the soils adjacent to the well- 
bore. This paper discusses the characteristic res which occurs 
as the borehole logging tool passes upwards from unfrozen sedi- 
ments into the permafrost zone. It is this response which indicates 
the base of the permafrost zone and allows determination of perma- 
frost thickness. Conclusive evidence of rost thickness and 
confirmation of permafrost thickness inferred from acoustic and 
electrical data is obtained from temperature data obtained subse- 
quent to well suspension. a utilized to obtain these tem- 
perature data are outlined. 3 refs. 


58150 Some problems and a suggestion for making a daily report 
on oil and gas output of an oil field--2. Kolundzic, S.; Singer, Z. Nafta 
(Zagreb); Be No. 2, 78-83(Feb 1977). (In Serbo-Croatian). 

Given that manual preparation of daily reports on oil and gas 
production is very time consuming, a flow diagram and — 
methods for measurements data processing by computer are 
posed. It is shown that by rearranging the place and the ‘of 
measuring One can obtain greater accuracy of recorded magnitudes 
and, at the same time, a reduction in measuring costs. 


Statistical method of evaluation of the firmness of rocks of 
the walls of a deflected borehole. Mataev, G.A.; Malachikhanov, T.B. 
(Dagestanskii Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
= 1, 29-3 pri (In Russian). 
A method of statistical adhere 


approac 

Geuness of saul of Ge wallalitions nase of 4 dakeneed o8 

well is set forth. Sele ee Goa of their physical 
and mechanical and rheological characteristics of 
drilling fluid. The oon be tannd on Uimenindive eontetiesd each. 
tion of firmness and on Mises’ energetic theory of strength. A 
calculation formula is obtained permitting determination of the maxi- 
mum Of stable condition of rocks forming the walls of s 
deflected well. 12 refs. 


58152 Investigation of three-phase fluidization with polymer ad- 
ditives. Yakubov, B.M. (Azerb SSR -Constr Inst). Izv. Vyssh. 
Uchebn. , oa. . Neft Gaz: No. 1, 35-37(1 . (In Russian). 

of experimental investigations to determine the effect 
el pants allied on Oe daatendaenies fluidization are 
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presented. It is shown that application of activating additives in 
three-phase systems is useful mainly for lowering the values of 
pressure fluctuation, as well as for reducing the speed of the begin- 
ning of carry-over of the granular material from the fluidized bed. 


58153 Investigation and development of a surfacing material to 
reinforce the teeth of rolling cutters of drilling bits. Vortnikov, V.Ya.; 
Ivanov, S.V.; Drozdov, V.I. (Kurskii Polytech Inst, USSR). Jz. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 101-104(1977). (In Russian). 

Using mathematical methods, the effect of alloying additives 
on the main operational characteristics of the cast tungsten carbide- 
reinforced layer of teeth of drilling bits is investigated and develop- 
ment of a surfacing material for reinforcement is described. Industri- 
al tests of an experimental batch of bits show usefulness of cutter 
teeth reinforcement with cast tungsten carbide. 


58154 Problem of determination of particle sizes of finely dis- 
persed barite and calcite powders used to prepare drilling fluids. 
Allakhverdieva, D.T.; Medovarski, Z.; Shalyt, S.Ya. (Moscow Inst 
of Petrochem and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 12, 21-24(Dec 1976). (In Russian). 

Using a spectrophotometric method, the average size of the 
particles of finely dispersed barite and calcite powders is determined. 
The peptizing effect of sulfonol NP-1, the surface active agent 
introduced, is shown. 


58155 Investigation of the vibration state of a string of drill pipes 
in the course of drilling with hole purging by air. Ogorodnikov, P.1.; 
Vronskii, I.Yu.; Yankevich, A.N.; Yaremiichuk, R.S. (Ivano-Fran- 
kovskii Inst of Pet and Gas, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 12, 25-28(Dec 1976). (In Russian). 

Results are presented of experimental investigations into the 
effect of the design of the drill pipe column, and of the type of 
vibration absorbing devices, on the wave and oscillating processes. It 
is found that the designs of vibration absorbing devices used are 
mechanical band filters with the vibration absorption band in the 
range of 125-300 Hz. Using vibration absorbing devices of the 
existing designs to suppress low-frequency vibrations is thus ineffec- 
tive. 


58156 Problem of modeling the process of neutralization during 
acid treatment of borehole face zone. Leibert, B.M.; Gafarov, Sh.A. 
(Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 
43-45(Dec 1976). (In Russian). 

The modeling of the process of neutralization during acid 
treatment of borehole face zone to determine the parameters of an 
experimental setup is described. It is based on comparing dimension- 
less complex values characterizing the process in question. 


58157 Effect of an elastic medium within the pipe space on the 
operation of a deep pumping installation during extraction of non- 
Newtonian oils. Sultanov, R.S.; Khalilov, B.M.; Sulaeman. (Azerb 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 12, 46-50(Dec 1976). (In Russian). 

The effect of an elastic medium within the pipe space on the 
operation of a deep pumping plant during penetration of a low- 
viscosity medium (gas) into the borehole space outside the pipe, thus 
leading to a decrease in the loss of weight of the string of pipes in the 
internal pipe s of the pump, is considered. It is shown that, as a 
result of letting through the gas from the space outside the pipe into 
the space within the pipe by means of a special valve, the maximum 
load on the head of the rocker may be lowered and the useful stroke 
of the pump plunger may be increased. The immersion of the string 
of pump pipes increases thanks to a decrease in the Archimedes 
force of the fluid in the pump space within the pipe. 


58158 Experimental investigation of the process of displacement 
in narrow slots. Gurbanov, R.S.; Aliev, V.A.; Mamedova, M.A. 
(Azerb SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 12, 64-66(Dec 1976). (In Russian). 
Relying on experimental data, an attempt is made to establish 
the effect of the openness of a narrow slot or crack and of the rate of 
displacement (pressure drop) on the coefficient of petroleum an 
during the displacement of Newtonian and non-Newtonian media. A 
Newtonian (highly viscous) and non-Newtonian oil grades were 
used as the tested liquid. In the first series of experiments, displace- 
ment was effected by fresh water at different values of openness and 
prssure drops. In the experiments of the second series, displacement 
was effected by water thickened with polymers. It is found that, 
other conditions being equal, with an increase in the rate of displace- 
ment and openness of the slot, the ultimate oil yield decreases. 
Displacement coefficient is better when water thickened with poly- 
mers is used. The coefficient of oil yield without water, after certain 
values of slot openness, does not depend on further increase of h. 


58159 Investigation of the dynamic conditions of operation of a 
multiplier with a controllable transfer coefficient. Ragimov, N.A.; 
Mamedkhanov, R.G.; Mamedov, F.S. (Azerb SSr Inst S of Pet and 
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Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
12, 87-90(Dec 1976). (In Russian). 
The circulation and calculation of the transient of a 
constant-voltage con! i multiplier to the amplitude of ac 
described. 


voltage, with utilization of a reference dc voltage, is 

effect of different factors on fast response of the circuit is considered. 
Results of experiments are presented and practical recommendations 
for the selection of the value of the reference voltage are given. 


58160 Optimal control of drill electric drive, taking into account 
distribution of plant parameters. Kadymov, Ya.B.; 
G.A.; Mamedov, A.I. (Azerb SSR Polytech Inst im. "Ch. Ii’ ). 
Po ta Uchebn. Zaved., Neft Gaz; No. 12, 91-95(Dec ae (In 
ussian 

A method of calculation of arin laws of pes gee control of the 
electric drive of a draw works is into consideration 
distribution of load parameters. pe ae the basis sis of a reduction of the 
investigated system to an impulse system and utilization of variation- 
al methods in the problems of calculus of finite differences, optimal 
control algorithms are determined and optimal di are calcu- 
lated. The results may be utilized in calculations of rational operating 
conditions of drill electric drives. 


58161 Variational principle of minimization of thermal stresses of 
friction paris of the brake pulley of a draw works. Faradzhev, T.G.; 
Guseinov, I.B.; Aliev, A.M.; Alikhanov, N.R. (Azerb SSR !ast cf 
Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 12, 97-100(Dec 1976). (In Russian). 

The heat exchange coefficient ensuring a minimum of tem- 
perature stresses is determined. The formulas obtained show that, in 
the case of reduction of thermal stresses, a considerably lower 
consumption of air for cooling is required than in the case of the 
usual operation of the braking device. 


58162 Norwegian platform yards are all set for 
orders. Anon. Pet. Rev.; 30: No. 355, 385-388(Jul 1976). 

Norwegian platform tee ment experience is reviewed, 
with emphasis on Condeep ow defen for future structures are 
outlined, including Tripod 3 00 “Tripod differs from in that 
caissons are not used. Instead, three main elements, stiffened by 
horizontal ties, are employed. Steel fabrication for modules and 
jacket construction is also ongoing. 


58163 Character out conste sf Geeta 2 0 ae 
Sangachaly-offshore--Duvannyi-offshore--Bulla deposit. 
Nabiev, G.I.; Dadashev, R.M.; Kulieva, T.A. (Azer SSI SSR Inst of Pet 
and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 11, 6-10(1976). (In Russian). 

In the course of testing and development of the Vth, VIIth, 
and VIIIth horizons of the productive series of the deposit in 
question, some wells were flooded during operation or gave water 
inflows from other horizons. As a result of an analysis of the causes 
contributing to the unexpectedly early flooding of wells, it is found 
that the character of flooding of these wells is different in different 
cases. Practical measures are proposed to normalize the work of the 
flooded operating wells. 


58164 Investigation of the depth of penetration of diamonds into 
rocks under static loadings. Kurochkin, P.N. (Tyumen’ Ind Inst, 
VITR, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 15- 
20(1976). (In Russian). 

Results of experimental investigations of the regularities gov- 
erning the penetration of diamonds with different surfaces ( 
ovalized, or polished) into rock samples of different yet of 
hardness, as well as results of investi ns of the process of 
breaking-up of rock by a diamond moving along the surface of a 
sample, are presented 


58165 Determination of the tension load corresponding to the 
tearing-out of the casing tube from its coupling. Sarkisov, G.M.; 
Pridanov, I.D. (Kuibyshev Polytech Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 11, 21-24(1976). (In Russian). 

The problem of determination of the tensile stress that might 
cause the casing tube to be torn out from its coupling is considered 
analytically. 


58166 Investigation of some indices, in the course 
of drilling deep boreholes, by the filming method. Arta- 
monov, V.S. (Ukhtinsk Ind Inst, USSR). Izv. Hon’ Uchebn. Zaved., 
Neft Gaz; No. 11, 29-32(1976). (In Russian). 

A device is developed permitting filming of the labor process, 
involved in drilling, by two motion picture cameras simultaneously. 
Study of the structures of man-machine systems by the stereoscopic 
filming method permits evaluation of the labor process by means of 
biomechanical indices; tracing of the origin, formation, and manifes- 
tation of — os emergency situations and of ineffective actions; 
evaluation of the design of techniques, imperfections of the equi aap 
ment and cuntmmalebiaien elaboration of measures to optimize 
work of the operators. 


of new 
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58167 Determination of optimum profiles of inclined wells. Guli- 
zade, M.P.; Khalimbekov, B.M.; Badalov, N.A.; Iskhagi, Kh.N.; 
Salamov, R.D.; Eroshin, S.P. (Azerb Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 33- 
SRS (tn Russian). 
into account engineering and technological limita- 
tions, an optimum profile minimizing borehole drilling and casing 
costs is sought. The problem is solved taking into consideration the 
strata dip angle. Relying on an algorithm ym aah: for the perpoes, 
a program is compiled and adjusted in the Analitik algori 
for the Mir-2 computer. The method has undergone 
imi tests at the Glavtyumenneftegaz (Chief Administration 
of Oil and Gas Industry in Tyumen Region) and is recommended for 
industrial tests. 
58168 Accounting for forces of inertia in unsteady filtration 
through fissiparous deep strata with permeability inheritance. Isaev, 
R.G. (Groznyi Pet Inst im. M.D. Millionshchikov, USSR). Izv. 
Vyssh. Uchebn. i an. ghee Gaz; No. 11, 44-48(1976). Ge Russian). 
A system of balance and constitutive equations of filtration in 
strata with linear inheritance is constructed. This involves introduc- 
tion of an inertial term into the equation of motion of the stratum 
fluid and determination of the permeability parameter not only by 
the effect of instantaneous (Hook’s) elasticity but also by the effects 
seine saieael cece of di ane ne 
aes history of change of the rheological 
ve system, a differential 
a filtration of the stratum flui 


method, solutions are obtained for practically interesting cases. Some 
ideas are expressed about the determination of the parameters of a 
deep stratum on the basis of these solutions. 8 refs. 


58169 Problem of reducing thermal stresses in brake pulleys of 
draw works. Kurbanov, G.Ya.; Mamed-Zade, O.A. (Azerb SSR Inst 
of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; ms 11, a 1(1976). (In Russian). 

ity of reducing thermal stresses in brake pulleys 
of ore weet by introducing an intermediate a 
ing layer is considered. Thermal calculation of a layered brake 
= with intermediate highly heat-conducting layer is presented. 

shows that thermal stresses in brake pulleys with an intermediate 

layer are 41% lower than those in the existing brake pulleys. 


58170 (ORNL-tr—4404) Injecting a hot aqueous solution of con- 
densed sulfite alcuhol malt residue solution into oi! beds. Akhmedov, 
Z.M.; Miskarli, A.G.; Kasimov, Sh.A.; Abdullayev, R.A. Translated 
by S.D. Blalock Jr. from Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 
37-39 1976). 4p. Dep. NTIS, PC A02/MF AO1. 

Bench-scale experiments were made to determine the effects 
of adding condensed sulfite alcohol malt residue solution to the 
—_ water in waterflood operations. Various types of clays 

found in petroleum deposits were used as the reservoir rock. 
The results showed that the coefficient of extraction of petroleum 
was higher in all cases with malt residue added than with water- 
flooding alone. The basic mechanism seemed to be that the malt 
residue solution prevents the swelling of the clays. (JSR) 


58171 Sante St SORRES ne cieet Ge comin of nes cater 

strippers. Berry, W.E.; White, E.L.; Boyd, W.K. (Battelle-Col 

Labs., OH). Proc., Am. Pet. Inst., Sect. 3 58: 751- 780(1976). 

From 41. Sar ae tes ae refining department o! 
mm Petroleum Institute; Angeles, CA, USA (2 May 
A laboratory study has been conducted under API sponsor- 

ship of the variables that affect the corrosion of sour water 

Variables included NHs concentrations, NHs-H2S ratios, K 
centrations, temperature, and oxygen (air) in the system. Most of the 
ee wae was conducted y 30 eg te A. ambient 
setae gh steel and stainless stee ype ae 

co mls meme rates peo ray 

ns sli coupon wei ies ate: Setegee ote eae 
included in the system to determine periods of active corrosion. Free 
sulfur, cyanide ion, thiocyanate ion, ferrocyanide ion, and pH were 
monitored by periodic sampling during test. The results of the study 
that steel co at rates in NHs3-HeS solutions 
containing | to 10% NHs if cyanide fon was present. The function of 
the cyanide was to destroy the relatively protective sulfide film that 
forms on steel in these systems. The product of the cyanide-FeS 
i to be soluble ferrocyanide ions although evidence 
was found in several tests. The corrosion rate of steel 
to be greater at high NHs concentra- 
tions. corrosion of steel to be associated 
with NH,HS in the NHs-H2S-KCN system. Oxygen reduced the rate 
of attack on steel in the NHs-H2S-KCN system apparently by the 
formation of polysulfides; however, the oxygen was most ivei 
retarding corrosion if introduced before a reservoir of cyanide 
has built up in the ee eS ae Sree 
+ HaS + KCN at 50 psig indicated that steel corroded more 
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rapidly under the pressurized conditions. Type 304 stainless steel did 
not corrode under conditions that caused accelerated attack on steel, 
but could be activated to corrode at high rates by cathodic charging 
to destroy its normally protective film. 


58172 Titanium tubing versus refinery and cooling water environ- 
ments. Bird, D.B. (Getty Oil Co., Delaware City, DE). Proc., Am. 
Pet. Inst., Sect. 3; 55: 783-796(1976). 

From 41. midyear meeting of the 
American Petroleum Institute; Angeles, 


department of the 
‘A, USA (12 May 
1976). 


Testing of titanium tubing in refinery applications is de- 
scribed. Corrosion resistance of titanium condensers under operating 
conditions is discussed along with titanium tube failures in other 
refinery eq it. Refinery benefits from the use of titanium tubing 
are listed. ‘tip 


Petroleum prospects in the deep 
an Sea. Galavis Seidel, J.A. (Marine Geology Division, MMH, 
Caracas). pp 313-318 of In Ninth world petroleum congress. Volume 
2. — = Aes Science Publishers Ltd. (1975). 
. World Petroleum Congress; Tokyo, Japan (11 May 
1975 


See CONF-7505138—P2. 

The Caribbean Sea constitutes a very complex region formed 
by five large gg pam units: Yucatan Basin, Cayman Trough, 
Colombian enezuelan Basin and Granada Trough, with 
several minor deep basins. All are separated by structural ridges and 
bordered by continental shelves and bank platforms. The geological 
history of the region and the known distribution of deep sediments 
indicates that the most attractive areas for large concentrations of oil 
and gas are in the thick organic-rich detrital land-derived sediments 
located in a broad elongated geosynclinal belt known as the detrital 
— off northern South America. Other interesting areas but less 

vorable for large oil and gas accumulation are the deep detrital and 
calcareous sediments on the slope and rise around the calcareous 

latforms off Central America and the Greater and Lesser Antilles. 

uture investigation and cooperative research studies in the region 
with special emphasis in the described areas will help to define the 
stratigraphic and structural favorable conditions in order to deter- 
mine the oil potential of the Caribbean. 


58174 Drilling operations in the North Sea. Charles, K.B. pp 15- 
22 of In Ninth world petroleum congress. Volume 4. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Briefly discussed is the background to the North Sea oper- 
ations, and the increasing importance of production from this area. 
Some statistical data is presented on the level of activity. Criteria of 
rig selection and designs which have evolved because of sea and 

alent in the North Sea are outlined. Costs 

ectiveness of the various mobile units and prob- 

t drilling from piled and gravity structures are 

a. Reviewed are downhole conditions encountered in north 

Sea operations i lems involved; safety 

aspects; well control systems; general logistics; support services; and 
measures taken for pollution control. 


58175 Problems of drilling 


‘From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

Almost one million square miles of Canada’s continental 
margin is covered by more than 200 m of water, much by more than 
800 m. To ee Ae Se Seay Sennen 3 

drilling technology must cope with problems associated 
water under various severe environmental conditions. 


el Tokyo, Japan (11 May 


_was initiated on the 
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drilling vessels and some 42 holes had been drilled by the end of 
1973. By development and modification of mooring, drilling and 
testing techniques, costs had been reduced to less than 50% of 
original costs, and drilling in water depths exceeding 450 ft had 
become routine. Specific problems related to drilling and logistics 
are discussed. 


58177 Production schemes for deeper water areas. Rederon, M 
(Compagnie Francaise des Petroles, Paris); Lalli, M.; Castela, M.; 
Bosio, M. pp 59-70 of In Ninth world petroleum congress. Volume 
4. — Applied Science Publishers Ltd. (1975). (In French) 
1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

Petroleum production is now following exploration into 
deeper and deeper water areas. Production will probably begin 
under water depths of 300 m around 1980. Ten years after that, 
development problems will have to be tackled for water depths up to 
3000 m. Research and development have been pi ing these 
iaatet for ten years now. Four possible pial one Mg methods stand 
out, in reply to the four leading feasibility criteria for any deep-water 
development: no intervention by divers, no structure between the 
sea bottom and surface, increasing adaptation of onshore equipment 
° ee subsea equipment, and limiting the number of horizontal 
inks. 


58178 Seafloor production with safety and reliability. Patterson, 
C.R.; Sons, M.C. (Exxon Corp., New York). pp 107-114 of In Ninth 
world petroleum congress. Volume 4. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

A deepwater production system is described, featuring high 
reliability, fail-safe subsea components, that has been developed and 
field tested. A cluster of directionally drilled wells, manifolded 
together on a support structure on the ocean floor, is monitored and 
controlled from shore, from a nearby platform or from a permanent- 
ly moored floating storage and support vessel. Maintenance of 
subsea components is performed by a remote controlled manipulator. 
Oil is moved to surface through a multiline production riser or to 
shore through pipelines with subsea pumps. 


58179 Challenges and current solutions related to drilling ultra- 
deep wells. Posgate, J.C. (Exxon Co., Houston, TX). pp 129-135 of In 
Ninth world petroleum congress. Volume 4. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

Ultra-deep drilling (below 20000 ft) poses major problems 
because of high temperatures and pressures, properties of the steels 
required, hydrogen sulfide, borehole instability, and excessive drill- 
ing times. These problems are discussed along with available solu- 
tions to them, emphasizing the need for an intensified training 
program. Improvements needed in drilling fluids, mechanical equip- 
ment, and overall drilling systems for economical development of 
ultra-deep petroleum reserves are described. 


58180 Drilling fluids program for ultra-deep wells in the United 
States. Gray, G.R.; Tschirley, N.K. pp 137-149 of In Ninth world 
— congress. Volume 4. London; Applied Science Publishers 

td. (1975). 
From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 
Many factors affecting the drilling fluids program for ex- 
je deep wells were discussed in a paper presented at the 8th 
Con; . Field experience is reviewed in record-setting wells for: 
depth, 31441 ft; terarerature, 555°F; and pressure, gradient of 1.06 
i/ft. Instances are vited of increased tion rates oe 
rom drilling under-balaaced in gas-bearing strata of low pe! 
ity. Improved techniques are examined for the diagnosis and control 
of problems of borehole stability; in particular, the use of potassium 
salts in water muds and of controlled salinity in oil muds. Methods 
employed to reduce corrosion are discussed. 


58181 Compositional simulation study of the SACROC Unit CO, 
Project. Spivak, A.; Perryman, T.L.; Norris, R.A. pp 187-200 of In 
Ninth world petroleum congress. Volume 4. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

A compositional reservoir simulation study of the SACROC 
Unit alternate water and CO, flood was undertaken to provide a 
better understanding of the process mechanism and to assist in 
optimizing variables such as pressure. The com 
simulator was used along with field performance data to set up a 


1975). 


1975). 


1975). 


1975). 


PETROLEUM 6007 


representative model of a pattern element. Simulation runs were then 
made, varying the parameters of interest. Results — simulation 
studies indicated that perft 

pressure level. Results also showed that potions; sonia 

—_= could be reduced by increasing the ratio 2, water 
to 


58182 Numerical simulation of water drive oil reservoir 
exploitation. Vernescu, A. (Comisia Republicana de Rezerve Geolo- 
gice, Bucharest); Popescu, M.D.; Popa, G.C.; Iloachim, G. pp 201- 
208 of In Ninth world petroleum congress. Volume 4. London; 
— Science Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

The oil reservoir can be considered as a dynamic, 
tic and self-adjusting system. To predict the system state, aoe 
ical models can be used for reservoirs with and without 
history, depending on the stage of the reservoir development. Con- 
sidering the necessity of using models which are highly efficient, yet 
not complicated, mathematics! models developed to meet these 
requirements and successfully applied in Romania for complete 
= reservoirs, with and without production history, are 
present 


58183 Estimation of residual oil after water flooding when spac- 
ing the wells at different distances, Mingareev, R.Sh.; Krilov, A.P.; 
Vakhitov, G.G.; Sultanov, S.A.; Poluyan, 1G. (Ministry of Oil 
Industry, Moscow). pp 253-257 of In Ninth world appee m 
gress. Volume 4. London; Applied Science Publishers Ltd. Mey 
1975) From 9. World Petroleum Congress; Tokyo, Japan (1 


See CONF-7505138—P4. 

Over a period of 15 years an industrial ex) ae ve 
carried out in the Devonian pool of the Bavly oil fie 
ponte on the oil losses in the — 


the effect of well spacin, 
The pool was drilled with 20 
1958 each second well was chen T The 

edge water flooding. As outer origi 

completely flooded part of the reserv 

previously shut-in, were put into operation. Fe om. to 

cal data, balance method and test operation of i 

producing wells the oil recovery was rs howe and row hors 
evaluation of its possible reduction was made when widening the 
well spacing pattern from 20 to 40 hectares per well under condi- 
tions for the same pool. 


58184 Surfactant waterflooding. Gilliland, H.E.; Conley, F.R. 
(Continental Oil Co., Ponca City, OK). pp 259-267 of In Ninth 
world petroleum congress. Volume 4. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P4. 

Dilute aqueous sulfonate solutions exhibit maximum 
cy of oil displacement in brines of low salinity. Results from a field 
pe a tight, —— —< - — ted. Reservoir and 
performance evaluation as affected by logic complexities is 
stressed. Measurements of residual oil saturations 7s several meth- 
ods, use of tracers for evaluation of sweep, and well stimulation 
techniques are discussed. 


58185 South Swan Hills solvent flood. Griffith, J.D.; Horne, 
A.L. pp 269-278 of In Ninth world leum congress. Volume 4. 
London; Applied Science Publishers Ltd. (1975). 

975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 3 


See CONF-7505138—P4. 

The South Swan Hills oil reservoir is a carbonate reef with 
890 million barrels of oil originally in place located in north central 
Alberta. Water injection was started along the —— pcan of — 
field in 1963. In 1973 a miscible recovery scheme 
operation in the central et pee of the reservoir. An pw 
carbon gas volume equal to 10% of the pore volume isto be injected 
as the solvent. Equal volumes of water are being injected alternately 
with the solvent to improve the sweep efficiency of the flood. The 
miscible flood is expected to increase recovery by 100 million barrels 
over water flooding. 


58186 Pilot plant and field results of oil displacement by CO. 
Ban, A.; Bulint, V. pp 291-299 of In Ninth world petroleum con: 

gress. Volume 4. London; A pplied Science Publishers Ltd. (1975). 
1979. From 9. World Fowcian Congress; Tokyo, Japan (1! May 


See CONF-7505138—P4. 

An increase in pressure up to 100 atm has been achieved by 
CO2-gas injection followed by water it in one of the 
depicted Budafa fields containing ee injection and 
tion well pattern is random. During the field experiment, an oil-bank 
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formed, which is indicated by the increase in production and the 
decrease in the water fraction. As a result of the injection the yield 
increased by 10%. The increase in the relative permeability and the 
presence of fre> gas saturation brings about favorable effects. COz 
and water injection in 42 injection wells takes place in another 
reservoir with a large gas cap. Here the phase saturation at well 
completion must be taken into consideration. 


58187 Technical and economic criteria of oil and gas field auto- 
mation. Graf, H.G. (Gewerkschaften Brigitta und Elwerath 
Betriebsfuhrungsgesellschaft mbh, Hanover). pp 303-312 of In Ninth 
world petroleum congress. Volume 4. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

With the ever greater perfection of measuring and control 
devices, thus enabling a more exact monitoring and control of the 
predetermined processes, the requirements for maneuverability and, 
as a consequence, for economic efficiency have been constantly 
increasing. Past experience in the automation of oil and gas fields has 
shown that optima can be achieved only under the following condi- 
tions: the processes must be controllable; hardware and software 
must be suitable for the specific problem; to achieve the desired 
degree of economic efficiency in each phase of automation it is 
necessary to release redundant manpower. Important aids in this are 
the application of cybernetics and reliability engineering plus the 
finding of the right standard for redundancy. The different phases of 
oil and gas field automation and also their technical and economic 
criteria are described. 


58188 Remote operation of oil and gas fields. Bedwell, C. (Brit- 
ish Petroleum Co. Ltd., London). pp 325-335 of In Ninth world 
petroleum congress. Volume 4. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

British Petroleum (BP) experience with Remote Control and 
Supervisory systems (RCS) for offshore oil and gas fields is re- 
viewed. A philosophy is outlined for the application of RCS systems 
for large production complexes. Brief descriptions are given of early 
electronic RCS systems for oil and gas production from offshore 
fields in the Arabian Gulf and British North Sea. Current develop- 
ments are described for the application of computer-based RCS 
systems and telecommunications for BP’s North Sea “Forties” Oil 
Field and the Abu Dhabi Marine Areas (ADMA) oil fields at Umm 
Shaif and Zakum in the Arabian Gulf. 


58189 Automation systems and improvement of management in 
the oil industry of the USSR. Zaitsev, Yu.V. (Ministry of Gas 
Industry, Moscow); Grifer, V.I.; Sinelnikov, A.V. pp 337-345 of In 
Ninth world petroleum congress. Volume 4. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Results of studies in the USSR to improve oil industry control 
are presented. These studies include full automation of the oil 
production industry, of oil field transport, and treatment of oil, gas, 
and water until the specified quality is reached. The studies were 
also directed to improvement of the organization management struc- 
ture of the oil field branch employing the theory of optimal control 
with wide utilization of computers in planning and control. New 
technological principles and full automation of oil production, de- 
signing and utilization of modular automatic equipment, efficient 
construction of production facilities favored high production rates 
without increasing material and manpower investments. The ex 
ence of improving the organization control structure of multivariable 
complexes is described. The developed mathematical presentation 
methods provide efficient algorithms for optimal long-term and 
short-term planning. Concrete examples illustrate achievements in 
developing the scientific and engineering basis of the oil industry and 
increasing the production efficiency. 


58190 Improved production results from careful selection of auto- 
mation system end devices. Gemmell, K.G.; Kemp, E.M. (Imperial 
Oil Ltd., Calgary, Alberta). pp 347-365 of In Ninth world petroleum 
congress. Volume 4. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Successful computer-controlled production automation sys- 
tems largely depend on the careful selection and application of end 
devices. End devices provide the link between a fe eld production 
system and the automation system. Functions performed by end 
devices include (a) alarm detection and status checking, (b) measure- 
ment and (c) control. On each automation project a group of these 
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functions is selected to meet automation requirements. Major bene- 
fits from effective selection of end devices are improved safety, 
accelerated production rates, and reduced operating cost. 


58191 New aspects in theory and practice of water 

applied in the USSR oi! fields. Shashin, V.D. (Ministery of Oil 
Industry, Moscow). pp 453-464 of In Ninth world petroleum con- 
gress. Volume 4. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

The most important questions of theory and practice of 
flooding the oil fields which are being worked cut in the USSR are 
considered. Utility of water flooding from the start of development 
is examined along with optimum well spacing patterns, development 
of water flooding systems and scales of their application, conditions 
for development of water-oil zones and multi-reservoir fields, effect 
of development rates and injection pressure on efficiency of water 
flooding, development of abnormal oil fields, improvement of water 
flooding technology by cyclic reservoir stimulation, and solution of 
environment protection problem by means of new methods of field 
waste water treatment and the use of subsurface water-bearing 
formations for water flooding the oil fields. The most characteristic 
relations, schemes, and results of industrial experiment follow the 
examined problems. 


58192 Utilization of articulated columns in exploitation of marine 
petroleum its. Paillassa, R.; De Saint-Palais, J.; Godeau, A. pp 
467-482 of In Ninth world petroleum congress. Volume 4. London; 
Applied Science Publishers Ltd. (1975). (In French) 

The use of a universal joint reduces the stresses on deep-water 
structures. This is the concept of the articulated column. For three 
years the ELF-OCEAN in the Bay of Biscay proved the validity of 
this concept, which is now produced industrially. After a description 
of a model articulated column, its specifications and behavior, two 
applications are presented: a docking and loading structure and a 
flare column, in the process of study or construction for the North 
Sea. The application of this column to cases of low production is 
also discussed. The examination of precise case studies confirms the 
advantages of these structures beyond 100 m depths. Future devel- 
opments concerning their use are also envisioned. 


58193 Process for reducing heat loss during in situ thermal 
recovery. Bandyopadhyay, P. (to Cities Service Oil Co.). US Patent 
3,674,092. 4 Jul 1972. Filed date 23 Jul 1970. 4p. 

A continuous blanket of an inert gas is introduced between 
the hydrocarbon bearing reservoir and the overburden rock. The gas 
is injected in either a countercurrent or co-current direction with the 
progress of the thermal recovery front By this injection an insula- 
tion medium is provided by the inert non-condensable gas such that 
heat losses to the overburden rock are reduced to a nominal amount 
= a more efficient thermal recovery process is achieved. 4 claims, 
1 figure. 


PROCESSING 


REFER ALSO TO CITATION(S) 58020, 58257, 58271, 58272, 
58283, 58296, 58298, 58419 


58194 Hydrocarbon conversion . Owen, H.; Venuto, P.B. 
(to Mobil Oil ony US Patent 4,035,285. 12 Jul 1977. Filed date 28 
May “= 14p. 

An operation is described which involves the catalytic crack- 
ing of high boiling hydrocarbons in the presence of hydrogen and 
carbon-hydrogen contributing fragments in the presence of — 
larly crystalline zeolite conversion catalysts promoting the c 
reactions of cracking, hydrogen redistribution, olefin cyclization and 
chemical reactions providing mobile hydrogen in one of several 
different forms and suitable for completing desired hydrogen transfer 
reactions. The chemical reactions desired are particularly promoted 
by a mixture of large and smaller pore crystalline zeolites in the 
presence of hydrogen contributing materials such as methanol or 
mixed with one or more reactants which will form methanol under 
suitable reaction conditions. 14 claims. 


58195 Conservation of crude by hydrotreating residua for FCC 
feed. Milstein, D. (Mobil Research and Development Corp., Pauls- 
boro, NJ); Graven, R.G.; Streed, C.W.; Fuselier, P.C. Proc., Am. Pet. 
Inst., Sect. 3; 55: 659-669(1976). 

From 41. midyear meeting of the refining department of the 
ma Petroleum Institute; Los Angeles, CA, USA (12 May 


Mobil Research and Development Corporation has developed 
technology for the hydrotreating of atmospheric or vacuum residua 
into a low-metals, low-sulfur, premium fluid cat-cracker (FCC) 
chargestock. Use of this hydrotreating technology, coupled with an 
appropriately designed Fluid Cat-Cracker, permits meeting a fixed 
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gasoline and distillate demand with less crude than required by 
present conventional processing routes. 


58196 Hydrocracking process using platinum/alumina catalyst 
activated and cooled with Hcl. Myers, J.W. (to Phillips Petroleum 
Co.). US Patent 4,038,173. 26 Jul 1977, Filed date 29 Sep 1976. 8p. 

An improved halogen-activated platinum/alumina catalyst is 
produced by activating in the presence of a relatively high concen- 
tration of HCl treating agent and thereafter slowly cooling in the 
ange of a relatively low concentration of HCI treating agent. 10 
claims. 


58197 Hydrocarbon conversion using Group VII metal/alumina 

catalysts activated with halosilane. Myers, J.W. (to Phillips Petro- 

—_ Co.). US Patent 4,038,174. 26 Jul 1977. Filed date 7 Sep 1976. 
14p. 

A catalyst comprising a Group VIII metal selected from 
platinum, iridium, osmium, palladium, rhodium, and ruthenium sup- 
ported on alumina is activated at an elevated temperature with a 
halosilane such as silicon tetrachloride. In a preferred embodiment, 
hydrogen is used in conjunction with the halosilane. In another 
preferred embodiment HC! is used in conjunction with the halosi- 
lane. The resulting catalysts exhibit an outstandingly high isomeriza- 
tion rate constant in the isomerization of feedstocks such as normal 
butare to isobutane. The catalysts are also well suited for hydro- 
cracking. 16 claims. 


58198 Supported metal catalyst, methods of making same, and 
processing using same. Bhasin, M.M. (to Union Carbide Corp.). US 
Patent 4,038, 178, 26 Jul 1977. Filed date 31 Dec 1975. 16p. 

There is described a catalyst composition suitable in the 
hydrogenation of dripolenes. It consists essentially of palladium, or 
platinum metal dispersed on e.g., an alpha-alumina support, said 
support possessing the following characteristics: (a) a porosity of 
about 0.1 cm® to about 0.8 cm* per gram of support; (b) a surface 
area of about 0.1 m? to about 10 m? per gram of support; and (c) an 
average pore size of 0.05 to 100 microns, a major proportion of the 
pores having a pore size in the range of 0.05 micron to 10 microns, 
wherein the amount of palladium dispersed on the surface of the 
support is 0.01 to 1.0 percent of metal based on the weight of the 
catalyst composition, and the amount of platinum dispersed on the 
surface of the support is 0.02 to 2.0 percent of metal based on the 
weight of the catalyst composition; and wherein at least about 7.5 
percent of the total metal atoms dispersed on the surface of the 
support are exposed. One process described for the making of such a 
catalyst utilizes either a palladium or platinum nitrate solution from 
which the catalyst is deposited upon an alpha-alumina support. 
Another process for making the catalyst involves impregnating the 
alpha-alumina support with a solution of palladium or platinum 
acetylacetonate followed by appropriate drying. 11 claims. 


58199 Oil hydrodesulfurization with alumina composite catalyst 
utilizing aluminate and dicarboxylic acid in its preparation. Eberly, 
P.E. Jr. (to Exxon Research and Engineering Co.). US Patent 
4,038,177. 26 Jul 1977. Filed date 19 Jul 1976. 8p. 

A catalyst is provided which comprises a hydrogenation 
component composited with an alumina support prepared by react- 
ing an alkali metal aluminate with an aliphatic dicarboxylic acid, e.g., 
oxalic acid. 7 claims. 


58200 Process for upgrading motor gasoline. Roselius, R.R.; 
Edeleanu, A.G. (to Chevron Research Co.). US Patent 4,036,735. 19 
Jul 1977. Filed date 2 Apr 1973. 8p. 

A process is disclosed wherein a naphtha feedstock is subject- 
ed to hydrotreating, a Cs+ fraction from the hydrotreating zone 
effluent is catalytically reformed in a reforming zone with the 
reformate being subjected to selective catalytic hydrocracking to 
produce C,+ fiquid fraction. The liquid fraction is then admixed 
with a portion of Cy, hydrocarbons obtained from the hydrotreating 
zone effluent. 9 claims, 1 figure. 


58201 Process for producing synthetic coking coal and treating 
cracked oil. Ozaki, H.; Yamane, M.; Yoshikai, H.; Kodama, H. (to 
Nippon Mining Co., Ltd.). US Patent 4,036,736. 19 Jul 1977. Priority 
date 22 Dec 1972, Japan. 10p. 

Synthetic coking coal is produced by coking heavy hydrocar- 
bons at a temperature greater than the temperatures which initiate 
cracking in the coker, and by removing the gaseous and liquid 
products from the coker at accelerated velocities. The thermally 
cracked oil produced in the coking reaction can be hydrodesulfur- 
ized to produce a low sulfur fuel oil. 9 claims, 2 figures. 


58202 Water treatment of hy catalyst to im- 
prove its microporosity. Hargrove, J.D.; Hilder, G.K. to British 
Petroleum Co. Ltd.). US Patent 4,035, 261. 12 Jul 1977. Priority date 
25 Nov 1974, United Kingdom of Great Britain and Northern 
Ireland (UK). 8p. 

Desulphurization catalysts, particularly CoMo compounds, 
are improved by treating with water free from added salts. The 
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water washing improves the pore size distribution of the catalyst. 3 
claims, 5 figures. 


58203 pens ge gas distribution apparatus employed in 
fluidized bed regeneration of carbon-contaminated 
W.A.; Gwyn, J.E.; McCullough, G.R. (to Shell Oil Co.). US Patent 
4,032, "300. 28 Jun 1977. Filed date 9 Apr 1976. 12p. 

An oxygen-containing gas distribution apparatus is disclosed 
which can be employed in the fluidized bed ee a of pnw ene 
contaminated catalysts, such as cracking ca! ee ee 
comprises a plurality of gas discharge nozzles to at toss ote one 
manifold member substantially horizontally disposed at the lower 
end of the regeneration chamber; the nozzles are restricted in 
internal cross-sectional area in their upstream portion connected to 
the manifold and expanded in the internal cross-sectional area of 
their downstream portion such that (a) the numerical renter oF the 
difference between the diameter of the downstream portion and the 
diameter of the upstream portion divided by the a of the 
downstream portion taken in the direction of gas flow does not 
exceed 0.18 and (b) the ratio of the diameter of the u portion 
to its length taken in direction of gas flow does not exceed 1.67. 4 
claims, 4 figures. 


58204 Hydrocarbon conversion with an acidic sulfur-free multi- 
metallic catalytic composite. Antos, G.J. (to UOP Inc.). US Patent 
4,025,418. 24 May 1977. Filed date 10 Feb 1976. 22p. 

The hydrocarbons are converted by contacting them at con- 
version conditions with an acidic sulfur-free multimetallic catalytic 
composite comprising a combination of catalytically effective 
amounts of a platinum group component, a rhenium component, a 
cobalt component, and a halogen component with a porous carrier 
material. The platinum group component, rhenium component, 
cobalt component, and halogen component are present in the multi- 
metallic catalyst in amounts respectively, calculated on an elemental 
basis, corresponding to about 0,01 to about 2 wt. percent platinum 
group metal, about 0.01 to about 2 wt. percent rhenium, about 0.1 to 
about 5 wt. percent cobalt, and about 0.1 to about 3.5 wt. percent 
halogen. Moreover, the catalytically active sites induced by these 
metallic components are uniformly dispersed throughout the porous 
carrier material and these components are present in the catalyst in 
carefully controlled oxidation states such that substantially all of the 
platinum group component is in the elemental metallic state, substan- 
tially all of the rhenium and catalytically available cobalt compo- 
nents are in the elemental metallic state or in a state which is 
reducible to the elemental metallic state under hydrocarbon conver- 
sion conditions, or in a mixture of these states. A ific example of 
the type of hydrocarbon conversion process disclosed is a process 
for the catalytic reforming of a low-octane gasoline fraction wherein 
the gasoline fraction and a hydrogen stream are contacted with the 
acidic sulfur-free multimetallic at reforming conditions. 26 claims. 


58205 Hydroprocessing catalytic cracking feed stocks. Pavlica, 
R.T. (to Mobil Oil Corp.). US Patent 4,025,417. 24 May 1977. Filed 
date 19 May 1975. 8p. 

A method is described for hydroprocessing a high boiling 
hydrocarbon feed, such as coker gas oil, containing an 
carbon content of at least 35 percent, thereby reducing the aromatic 
carbon content level to less than 35 percent but not not tas than about 
20 percent, prior to inclusion of this FCC feed com; it with the 
remainder of the FCC feed or cracking it alone with a crystalline 
zeolite aluminosilicate in a catalytic cracking zone. 5 claims. 


58206 Stability of autothermic a for oxidative cracking of 
hydrocarbons. Henkel, H.J. (Siemens, Ger). Siemens 
Forsch.- Entwicklungsber.; 6: No. 2, 7a THUSTD. German). 

The oxidative cracking of hydrocarbons in autothermic reac- 
tors can be performed with minimum soot generation deep pe ge in 
th substoichiometric region. The superposition of exothermic and 
endothermic unique reactions in the various steps of the reaction 
process results in the reaction temperature ——s relatively 
unaffected by fluctuations in temperature of the gas supply. 


investigation of reaction F eran ~ = 
cracking. Frie, W. (Siemens, neeT), a 

Siemens Forsch.- Entwicklungsber.; 6: Ce 2, 78-85(1977). de 

German). ; 

The oxidative cracking of hydrocarbons in the case of small 

air fuel equivalence ratios come that cracking can be performed 

with minimum soot generation and that the reaction temperature in 

the autothermic reactor remains relatively unaffected by fluctuations 

in temperature of the gas supply. the experiments indicate a rather 

complex reaction process. The present theoretical investigation of 

the process approaches problems of this nature form the aspect of 

thermodynamics to provide an insight into the complex behavior of 
the system during the cracking process. 12 refs. 


58208 Expediency of application of alkaline reagents for salt 
removal from petroleum. Lyalin, V.A.; Abyzgil‘din, Yu.M.; Damin- 
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ova, F.R.; Valiakhmetov, Yu.K. (Ufa Pet Inst, USSR). Izv. Vyssh. 
Uchebn, Zaved., Neft Gaz; No. 1, i (In Russian). 

Results of investigations on an industrial electric desalination 
plant of the Ufa Refinery regarding salt removal from petroleum, 
without an alkali and with introduction of alkaline reagents into the 
stream, are presented. It is shown that the application of alkali 
reagents for alkalinization of petroleum during the process of its 
preparation in an electric desalination plant is pointless because it 
does not improve the extent of salt removal and does not reduce 
corrosion while increasing the ash content of the desalinated petro- 
leum grades and the content of petroleum products in waste waters. 


Cracking of vacuum gas oil on the ball and powdery 
zeolite-containing catalyst, Zercar-2, at elevated temperatures. Doro- 
hinskii, A.Z.; Gairbekov, T.M.; Zhavoronkov, M.N. (Groznyi 
Pet Inst im. M.D. Millionshchikov, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 1, 51-52(1977). (In Russian). 
To study the possibilities o increasing the resources of gas- 
— olefins, vacuum gas oil cracking on the Zeocar-2 ball and 
“peat zeolite-containing catalyst within the temperature range of 
475-550 ‘C and with volumetric rates of raw material feeding of 2-50 
hr' under the conditions where the share of thermal decomposition 
of the material did not exceed 10% wt, is investigated. Implementa- 
tion of cracking under the indicated conditions on a powdery 
zeolite-containing catalyst is characterized by a greater conditional 
depth of raw material transformation and a greater output of gaso- 
line, gas and C3-C$sub 4$ olefins, compared with the ball catalyst, 
and is one of the ways of intensifying cracking of the heavy types of 
raw material. 


58210 Calczlation of the absorption and stripping tower. Lozin, 
V.V.; Kuznetsov, A.A. (Groznyi Pet Inst im. M.D. Millionshchikov, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 53-56(1977). (In 
Russian). 

A method of approximate calculation of the absorption and 
stripping tower as a multifunctional apparatus is proposed. The 
method is based on the factors of absorption and desorption and on 
the concept of zero concentrations. Ethane and propane are taken as 
distributed components, and the remaining substances are grouped as 
undistributed components. As a result, equations are derived for the 
calculation of the coefficients of extraction and stri ripping during 
absorption and desorption, as well as for the calculation of the 
coefficient of extraction of the component taking the apparatus as a 
whole. The equations obtained permit pce heh simple and 
convenient calculation of the material balance of the absorption and 
stripping tower. 15 refs. 


58211 
Vasil‘eva, M.1.; Zabotin, 


of n-heptane by reforming stag7s. 
L.L; Levinter, M.E. (Kuibyshev Polytech 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 53-55(Dec 
1976). (In Russian). 
ransformation of n-heptane at different temperatures in three 
reaction zones is investigated by means of a laboratory flow setup 
under hydrogen pressure. It is shown that the rising temperature 
conditions in successive of the process contribute to a more 


selective aromatization of initial . The raw material con- 
sisting mostly of paraffinous hydrocarbons should be reformed in 
one reactor at high temperatures and at a volumetric rate. 


58212 Comparative evaluation of the performance of oil refineries 
in terms of gross and net output. Platonova, V.E.; Bugrov, V.A.; 
pose a a Z.M.; Saenko, A.Yu. (Moscow Inst of Petrochem and 
Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; N 12, 104-108(Dee 1 “> s (in Russian). 

Indices of operation of oil refineries calculated in terms of 
gross and net output are compared. It is recommended to use the net 
Output data in the compilation of plans and for the evaluation of the 
efficiency of operation of oil refineries in the USSR. 9 refs. 


58213 Production of adsorbents from clay minerals for treatment 
of Lityaeva, Z.A.; Liptinds B.A.; Alekseeva, R.V.; 
Kuvaeva, M.M.; Kharitonova, L-K.; Goncharova, T.V.; Yunusova, 
Z.M. (KF VNiineftekhim, USSR). Chem. Technol. Fuels Oils 
(USSR) ae pony 12: No. 5-6, 350-353(May-Jun 1976). 
article the authors describe a unit that has been 
oped and tet under experimental commercial condition for 
ular adsorbents from a naturally active clay 
At adsorbent) and an activated Clay mineral A-4M adsor- 
apna 5 gate in this work were clays with a 
montmorillonite-palygorskite structure, from the Cherkassy deposit. 
= ity of these clays (specific surface 230-380 m?/g, 
volume of benzene 0.3-0.45 cm*/g, adsorption of 
I-heptene 0.11-0.13 mole/g) permits their use, without any preactive- 
tion, adsorbents in treating aromatic and 
remove olefins. It was established 
activity is increased by the introduction of 
into the clay slurry. ge ane Of tb Glinateeed 0 Sonia is samove 
olefins and oxygen-containing compounds, it is more effective to 
treat the clay slurry with aluminum sulfate. Simplified process 
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scheme for manufacture of granulated adsorbents from natural clay 
minerals is included in this report; process description is given in 
some detail. 

58214 ees & to eteeh tae Se ae Se 


insulators of ig plants and electroseparators. F. 
furt, Ya.M.; Salaev, G.Sh. (Azerb SSR Polytech Inst im. "ch. 
II'dryma). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 103- 
105(1976). (In Russian). 

Results of ex tal investigations of potential distribution 
along the surface of through insulators of electrodesalinatin ting i 
and electroseparators depending on the p and t values, with 
position of the insulator in the apparatus, are presented. Relying on 
an analysis of the equivalent circuit of the insulator, an explanation 
of the nonlinear character of the experimental relations obtained is 
given. 


58215 Achievements to date in using heat transfer equipment to 
conserve energy. Grace, E.C. (Born, Inc., Houston, TX); Fidoe, H.L. 
Proc., Am. Pet. Inst., Sect. 3; 55: 33- 36(1976). 
From 41. midyear meeting of the refining department of the 
— Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 


To find what reduction in energy was achieved in the various 
areas of conservation, a study was made of one company’s experi- 
ence. Data are presented showing that 44 percent of the total was 
saved by heat transfer equipment. Increased heat exchange from 
fired heaters and tubular exchangers accounted for 26 percent. 
Improved combustion equipment and instrumentation for combus- 
tion units gained another 8 percent. A program of auditing combus- 
tion efficiency saved another 10 percent with essentially no change 
to the existing equipment. It is also of interest that 70 percent of the 
energy saving required capital expenditure. The other 30 percent 
-_ be derived from auditing and optimizing operations with no 

equi it cost. An analysis of refinery energy consump- 
tien poset ny tional facts which may be useful in developing 
targets for conservation. The same companies’ data show where the 
energy goes. Fuel to process heaters accounts for 65 percent. Boilers 
for process steam consume another 25 percent, while electrical 
energy accounts for about 10 percent. A simple diagram of energy 
input is included that is useful in pointing to major target areas. Data 
are also included to show the result of a refinery survey to determine 
the final disposition of the fuel energy which entered through the 
fired heaters and boilers. The study showed that almost half of the 
input is dissipated through product cooling. This is equivalent to 
about one and a half million barrels per day for the 50 refineries of 
the A.P.I. program suggesting that significant further savings can be 
achieved. other large area for potential saving is shown in two 
sectors. Combustion unit stack losses account for 22 percent of all 
refinery fuel input and radiation losses from furnaces are included as 
part of the 14 percent loss shown in the adjacent segment. 


58216 Energy saving through better thermodynamic data. Wil- 
liams, C.C. III (Shell Oil Co., Houston, TX); Albright, M.A. Proc., 
Am. Pet. Inst., Sect. 3; 55: 69-76(1976). 
From 41. midyear meeting of the refining department of the 
a Petroleum Institute; Los Angeles, CA, USA (12 May 
The ability to effectively save energy in petroleum processes 
is related directly to the accuracy of the physical and thermodynam- 
ic data available. Past practice has not been y wasteful. To 
improve involves close attention to relatively small differences. If 
the available data do not allow this close study, then little can be 
done. Every needed property for every specific mixture encountered 
He pone Ang abana 2 pm er Therefore, in addition to a 
mee data base, reliable predictive methods are needed for 
engineer to use. The importance of these 
ers ig partly through a look at the recent history of 
cryogenic LPG and natural gasoline recovery processes. The impor- 
tance of reliable predictive methods for thermodynamic and physical 
properties is also illustrated by the significant differences in energy 
and tray requirements for a — deisobutanizer — 
by different correlations. Uncertainties in the basic data for heavy 
refinery fractions, such as residuals, will likewise make it more 
difficult to design energy-efficient crude units and vacuum flashers. 


58217 Men, motivation, and manna. Leonard, J.H. (Beacon Oil 
Co., Hanford, CA). Proc., Am. Pet. Inst., Sect. 3; 55: 81-86(1976). 


From 41. midyear =e of the refining department of the 
a Petroleum Institute; Angeles, ate USA (12 May 
Experience seems to indicate that a 1 to 2% decrease in 
energy consumption can be achieved without any capital expendi- 
ture. 3 ee ass 
of motivation are outlined and practical 
amok of spying this tory to energy conservation ae given 
personnel are motivated to bring down the manna from 
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58218 Sense, nonsense, and games in training for energy conser- 
vation. Humphrey, R.C. (Standard Oil Oil Co. of California, Richmond). 
Proc., Am. Pet. Inst., Sect. 3; 55: 89-100(1976). 

From 41. midyear meeting of the refining department of the 
ie Petroleum Institute; Los Angeles, CA, USA (12 May 

The training effectiveness in energy conservation found in 
1972 is explored. A line manager's view of the factors underlying the 
training of operators is discussed. A principle factor is that steady- 
state operation does not foster the use of some skills. Proficiency 
declines in skills which are used infrequently. Managers should be 
knowledgeable about the expected decline of skills. They can take 
steps to offset this decline. These include refresher training and 
various types of reinforcement. Reasons for special concerns in the 
area of energy conservation training are put forward. Frequently, 
the energy terms used are abstractions for the average man. Action 
and response are obscured by lack of information and lack of 
understanding. Retention of skills and knowledge may be enhanced 
by more intensive use of reinforcements. Games can be an important 
aid in this area. The training changes which have taken place in 
some Socal refineries are explained. The direction for the future is 
indicated as more vigorous and more rigorous participation in train- 
ing by line management. 


58219 Energy conservation in Exxon refineries. Taylor, R.I. 
(Exxon Co., Houston, TX). Proc., Am. Pet. Inst., Sect. 3; 55: 365- 
378(1976). 

From 41. midyear meeting of the refining department of the 
a Petroleum Institute; Los Angeles, CA, USA.(12 May 
1976). 

, The United States is faced with a continuing energy problem 
that requires strong action to increase supply and reduce demand. 
Exxon’s projections indicate that the Country's energy demand 
pattern will require increasing volumes of oil —_ the next 
decade and that half of our needs will have to come from foreign 
sources by 1980. This presentation concentrates on the demand side 
and describes the energy conservation program in Exxon’s U. S. 
Refineries. By 1975, energy consumption in these five refineries was 
reduced by the equivalent of six million barrels of oil annually. This 
is enough to meet the home heating requirements of a city of 600,000 

people. The progress to date has resulted primarily from effective 
—— lementation of non-capital, operations oriented steps. These in- 
clude furnace efficiency improvements through improved control 


and maintenance, heat containment with improved insulation, oper- 
ational improvements on existing equipment, shutdown of some 
operations, better heat recovery through an aggressive Bye ene of 


monitoring and cleaning heat exchangers, and general increased 
employee awareness, motivation and training. Some short lead time 
projects also contributed. The importance of top-to-bottom organi- 
zational commitment cannot be overemphasized. Reduction of 
energy consumption is a top priority objective at each of our 
refineries. In an effort to keep attention directed to energy, the 
refineries are stewarding energy consumption on a monthly basis. 
The refineries have all named Energy Coordinators with responsibil- 
ity for the effort at the refinery. In addition, the job of Energy 
Conservation Coordinator was created in Headquarters as a full-time 
assignment. 

58220 Energy conservation equipment design and systems: are 
they safe. Robinson, H.S. (Industrial Risk Praca Chicago). Proc., 
Am. Pet. Inst., Sect. 3; 55: 381-386(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976 

. Energy conservation in refining and storing petroleum prod- 
ucts by safety engineering is examined. Discussions are included on 
safe design of furnace 1 economizers, safe disposal of waste 
streams, spreading refinery equipment for better emergency access, 
improved thermal insulation, and optimum storage tank spacing. 
rom 


Efficient use of residual oils in combined cycle power 
pT Child, E.T. (Texaco Develo oe Corp., New York); 
McGann, R. Proc., Am. Pet. Inst., Sect. 3; 55: 491-503(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Angeles, CA, USA (i2 May 
1976 

4 The ability of an electric power plant to utilize high sulfur 
and high metals containing residual oils while meeting the strictest 
air and water conservation standards now in effect provides a 
desirable flexibility in the procurement of fuel. If in addition these 
low quality fuels can be used without pretreatment such as the 
removal of sulfur and metals, and the overall thermal efficiency is at 
least comparable to that obtained in conventional steam power 
plants, then this represents a potentially attractive approach to the 
effective utilization of energy resources. These objectives can be 
obtained by a combination of two technologies, each separately 

ven extensively in commercial o One is the use of the 
te Synthesis Gas Generation Process to gasify the residual oils 
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to produce a clean fuel gas and the other is the use of gas turbines in 
a combined cycle to generate electric power. A n of advan- 
tages are inherent in this combination, relative to conventional steam 
turbine cycles, including high thermal efficiencies, om in- 
vestment costs, lower cooling water requirements, lower NO/sub.x/ 
emissions and negligible sulfur and particulate emissions. 


58222 Energy requirements for refinery wastewater treatment 
systems. Prather, B.V.; Young, E.P. (Williams Brothers Waste Con- 
trol, Inc., Tulsa, OK . Proc., Am. ~~ init Sect. 3; 55: Soataaer aren 
From 41. year meeting of pede bie ay 
ars Petroleum Institute; Los Ange! A, USA ri May 
Energy requirements in any wastewater treatment are sub- 
stantial and can vary in horsepower per thousand gallons of treated 
wastewater depending on the t ype oF treatment process, type and 
concentration of contaminant. Wastewater treatment processes re- 
quire energy for mixing, pumping, dissolution of oxygen and/or 
other gasses, concentration of contaminants, dewatering of solids, 
evaporation of water and destruction of organic materials and 
sludges. Energy may be introduced into the process in the form of 
electrical, mechanical or heat. This presentation is primarily con- 
cerned with those treatment processes applied to 
wastewaters. The contaminants present in these wastewaters include 
a wide variety of biodegradable and nonbiodegradable organics 
including oils and greases, ammonia, cyanides, heavy metals, acids, 
alkalies and suspended solids. Local treatment of selected 
wastewater streams, water management practices, segregation of 
contaminated and non-contaminated storm waters, recycle and 
reuse, waste treatment processes employed and source water treat- 
ment all have a major bearing on the overall energy requirements in 
any given application. T. of treatment processes discussed in- 
clude solids separation by filtration, sedimentation and dissolved air 
flotation; principal biological systems with various types of mixing 
and aeration devices. Effects of pretreatment and intermediate treat: 
ment in energy conservation in secondary systems and ultimate 
disposal methods are discussed. 


58223 Computer control of crude-vacuum units for energy conser- 
vation. Ryskamp, C.J.; Wade, H.L.; Britton, R. (Foxboro Co., MA). 
Proc., Am. Pet. Inst., Sect. 3; 55: 603-618(1976). 

From 41. midyear a the re’ nay. department of the 
_ Petroleum Institute; Angeles, CA, USA (12 May 

The energy aes for crude fractionation is equivalent to 
approximately 1% the crude oil charge. The incentives for 
controlling the unit closely for energy savings are obvious. A crude 
unit computer control system has been pt ts: and is in successful 
operation. The potential utility savings which may be accrued by the 
control concepts in this system are discussed. 


58224 Model to predict transient consequences of a heat exchang- 

er tube rupture. Sumaria, V.H.; Rovnak, J.A.; Heitner, I.; Herbert, 

R.J. (Stone and Webster Engineering Corp., New York). Proc., Am. 

Pet. ~~ — - pe hewn, 1976). tt Siesimciae 
rom midyear meetin, e re 

American Petroleum Institute; ted Angeles, may Ps USA (12 May 

1976). 

In an exchanger where there is a significant pressure differ- 
ence between the tube and shel! sides, there is a need for an in-depth 
analysis of the transient pressure surges —— a tube rupture. A 
mathematical model has been developed which extends previous 
transient studies reported in the literature by a a total heat 
exchanger system including relief devices and associated piping. It 
applies the concepts of fluid mechanics, phase equilibrium and the 
conservation laws of mass, momentum and energy in their funda- 
mental differential form to lumped volumes of the fluid phases. The 
model is applicable to most fluid conditions, including flashing 
liquids, and for analyzing transient behavior on the tube side or on 
the shell side. Programmed for digital computer implementation, it 

rovides a tool for consideration of transient wave phenomena in 

eat exchangers. Although unconfirmed by experimental data, re- 
sults show that when only liquid is present on the low pressure side, 
pressure surges may be substantial, relief valves ineffective and 
rupture discs marginal. It is suggested that the responsible regulatory 
agencies should consider the ences of transient pressure 
waves on exchanger integrity in greater depth than has been done in 
the past. 


58225 Design techniques for energy conservation. Ring, T.A.; 
Fox, J.M. (Bechtel Inc., San Francisco). Proc., Am. Pet. Inst., Sect. 3: 


55: 697-713(1976). 
From 41. midyear meeting of the refining department of the 
Angeles, CA, USA (12 May 


American Petroleum Institute; 
1976). 

Shoreegte of Cements: Bul ofl Sak See eee 
refiners in the U. S. to reassess their conservation practices. The 
impact of higher energy costs on the process of new or 
modernized refinery and chemical facilities is expected to be signifi- 
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cant. Combined power cycles, heat pumps, power recovery systems 
and other design techniques which effect energy conservation have 
been described in recent literature. Additional potential design tech- 
niques for energy conservation include reduction of pressure drop by 
the use of direct contact heat exchange or by replacing trays with 
packing in distillation systems and recovery of low level heat pres- 
ently rejected to cooling water or to the atmosphere for use as the 
driving medium for absorption refrigeration systems, where the 
refrigeration, in turn, is employed to reduce process energy require- 
ments. Examples of each of the foregoing — techniques are 

en as a guide for consideration by the designer for future projects. 
fre modern hydrogen processing refinery is considered to be par- 
ticularly amenable to energy conserving techniques because of the 
extremes of pressure and temperature encountered and the large 
heats of reaction to be dissipated 


58226 Fuel economy in the design and operation of a fractiona- 
tion plant. Penderson, R.E.; Isaacs, SF F. (MAPCO Inc., Tube OK). 
Proc., Am. Pet. Inst., Sect. 3; 55: 733- 735(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

The primary object of the design and operation of an LHG 
processing plant is, without qualification, the reduction of processing 
energies. The two forms of energy utilized within MAPCO’s 
Conway Fractionation Plant are electricity and a li et hydrocarbon 
fuel. The reduction in the overall consumption of this fuel is dis- 
cussed. The bulk of the fuel savings have been produced by the 
engineering of new design concepts. An example is the integration of 

fired turbines and the process heater. Alone, the process heaters 
in today’s plant can approach 90% efficiency without the use of 
economizers or preheaters. Heat exchange of process fluids, as well 
as heating and cooling streams, recover and utilize energy to its 
fullest extent. Combustion of waste streams and the recovery of their 
heat are considered a permanent part of today’s plant. These tech- 
niques and several others are the basics in plant design with the 
keynote on fuel economy. 


58227 Fractionation control technology dramatically reduced 
energy consumption. Hayden, R.C.; Nisenfeld, A.E. (Fisher Controls 
Co., Marshalltown, IA). Proc., Am. Pet. Inst., Sect. 3; 55: 739- 
745(1976). 

From 41. midyear meeting of the oy department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Control system technology for distillation columns has been 
lagging that of other unit operations. This is due in part to the 
limited flexibility of available instrumentation, the widespread use of 
manipulating the “energy balance” by reflux control to indirectly 
adjust material balance, and the reluctance to use on-line chromato- 
—_ There have been control problems in making product speci- 

cations with existing instrumentation and operators have been 
inclined to play it safe. The result is usually overfractionation. It is 
also difficult for operators to estimate setpoint changes in response to 
process changes. Bottlenecks have occurred since overfractionation 
was tolerable when energy costs were lower. There are control 
techniques to solve these problems. Direct material balance control, 
desensitizing control to ambient changes and oy amend applied feed- 
forward control are some of the techniques that have been success- 
fully applied. Both on-line and off-line a have been imple- 
mented when control systems are carefully and properly designed. 
The result has been dramatic reduction in energy consumption. 


58228 Corrosion control in high pressure steam generators. Ford, 
T.W. (Esso Petroleum Co., Ltd., Fawley, Eng.); Walston, K.R. 
Proc., Am. Pet. Inst., Sect. 3; 55: agen ape J 

From 41. midyear meeting of the i it of the 


ng departmen 
ee Petroleum Institute; Los Angeles, CA, USA (12 May 
1976) 
A description is presented of work done and c op oid 
und oO! 


operating parameters fo’ necessary to reduce the rate 
laydown and corrosion in high pressure boilers ‘There is no magic 
formula for success in this Constant monitoring of the raw 
water supply to ensure low colloid levels, of the demin water to 
ensure low organic and colloid levels, and, finally, of the boiler 
water for correct pH, hydrazine level, low chlorides, etc., is neces- 

sary. Constant attention to optimize the quality of the water pays 
real long-term dividends. 


58229 Gulf resid HDS + FCC for energy conservation. Ondish 
G.F.; Frayer, J.A.; McKinney, J.D. (Gulf Science and Tec’ 
Co., —— h). Proc., Am. Pet. Inst., Sect. 3% 3: ymin yy 


1. midyear meeting of the ae of the 

American i Peeuione Institute; Los Angeles, CA, USA (12 May 
1 

The Gulf HDS Process, commercially proven for direct 

residual desulfurization, ae ee ae ae Cones eaeeee- 

vation while simultaneously contributing to environmental protec- 

tion. ‘These twin benefits are achieved by mating of Gulf HDS with 
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the Gulf FCC Process, the latter charging total naphtha-free HDS 
resid. As sulfur contents of HDS residua are lowered to 0.1 to 0.5%, 
distillate-like materials with excellent cat cracking Fi a are 
produced; nitrogen is reduced to acceptable low levels, asphaltenes 
are practically eliminated, and metals contents (nickel equivalents) 
approach those of gas oils. Catalytic cracking of these products is 
highly selective for gasoline, with conversion and gasoline yields 
similar to those from vacuum gas oils. Translated to total U. S. 
refining ity, the application of HDS + FCC could produce 6.9 
million B/D of gasoline from 11.5 million B/D of crude, a gasoline 
yield of 60%. Compared with 1975 refining, these figures represent 
0.7 million B/D more gasoline from one million B/D less crude. 
Alternatively, crude consumption could be lowered by 2 million B/ 
D while sustaining gasoline production at 1975 levels. Environmen- 
tal protection benefits accrue from production of low sulfur gasoline, 
via decreased SO/sub x/ in exhaust emissions, and from low SO/sub 
x/ emissions in FCC regenerator flue gas. Like the HDS Process, 
Gulf FCC is commercially proven in two grass roots units and four 
revamps. There are five commercial Resid HDS units in operation, 
including HDS Type IV which was started up last November and 
demonstrated capability to produce 0.1% sulfur resid product from 
3.8% sulfur Kuwait reduced crude. Thus, there is immediately 
available to the refining industry proven technology for solving 
some of our country’s seemingly insurmountable energy and envi- 
ronmental problems. 


58230 Energy conservation and selectivity in catalytic reforming. 
Hughes, T.R.; Jacobson, R.L.; Gibson, K.R.; Schornack, L.G.; 
McCabe, J.R. (Chevron Research Co., Richmond, CA). Proc., Am. 
Pet. Inst., Sect. 3; 55: 875-889(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Recent improvements in the Rheniforming process result in 
increased efficiency for production of gasoline blending stocks, 
aromatic chemicals, and hydrogen. These advances are based upon 
the development and commercial demonstration of an improved 
catalyst and new operating procedures. A new, less costly Rheni- 
forming catalyst, Type E, is more active and even more stable and 
selective than previous Rheniforming catalysts. The new operating 
techniques involve control of on-stream catalyst chemistry to maxi- 
mize selectivity and run length. The improvements permit lower 
pressure operation and thus increased yields of desired products, as 
well as decreased process energy consumption. Most of these advan- 
tages can be realized in existing plants. Still larger benefits can be 
obtained in new Rheniformers designed to take full advantage of the 
catalyst and process improvements. Experimental evidence indicates 
that long-cycle, semiregenerative Rheniforming can maintain higher 
average selectivity than cyclic or continuous reforming processes 
using platinum-rhenium catalysts. These catalysts show large, gradu- 
al increases in selectivity with time on-stream that continue through 
an appreciable portion of each cycle. The selectivity improvement 
decreases as the feed end point increases. As a consequence of this 
selectivity increase effect, platinum-rhenium catalysts can produce 
higher run-average liquid and hydrogen yields in long-cycle oper- 
ation than in processes involving frequent regeneration. 


58231 Controlled CO emissions from fluid catalytic cracking 
units: theoretical and commercial aspects. Rheaume, L. (W. R. Grace 
and Co., Columbia, MD); Ritter, R.E.; Blazek, J.J. Sr.; Montgomery, 
J.A. Proc., Am. Pet. Inst., Sect. 3; 55: 893-929(1976). 
From 41. midyear meeting of the refining department of the 
10 Petroleum Institute; Angeles, CA, USA (12 May 
The flue — o fluid cat-cracker regenerators contains 
about 10% CO. failure to oxidize this CO in the regenerator 
resents a loss of energy from the process. Also, the release of this 
to the atmosphere is a serious pollution problem. To help solve 
oe ee eee See of W. R. Grace and 
Co. (under license from the Mobil R and D Corp.) has introduced 
two new series of fluid cracking catalysts, called PCZ (partial 
combustion zeolite) and CCZ (complete combustion zeolite) cata- 
lysts. These catalysts are capable of oxidizing part or all of the CO to 
CO: in the regenerator dense bed. Utilization of the heat released 
during this oxidation provides many benefits. A major benefit is 
improved —_ regeneration which increases cracking activity 
and the yields of —_ ucts by reducing the carbon on regener- 
benefits include (a) reduction or elimina- 
tion of (b) possible reduction in catalyst circulation 
—_s and (c) a reduction in feed preheat requirement due to a hotter 
circulating regenerated catalyst. The Davison PCZ and CCZ cata- 
lysts Sey been well accepted by the industry. They are now in use 
in 19 units. and yield data from these units show the 
benefits claimed and the economic incentives for the continued use 
of these catalysts. 


58232 Studies on coking of residual oils. IV. Behavior of sulfur in 
Kuwait vacuum residual oil during coking reaction. Ozaki, H.; 
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Yamane, M.; Tokairin, T. (Nippon Min Co, Niizo-minami, Jpn). 
Bull. Jpn. Pet. Inst.; 17: No. 2, 181-187(Nov 1975). 

A pyridine-soluble matter in a synthetic coal, obtained from 
Kuwait vacuum residual oil by a coking reaction, has been subjected 
to a further coking reaction. This stepwise coking reaction was 
carried out three times. Coking reactions of asphaltene and maltene 

separated from the residual oil have also been carried out at 430°C 
for 0.5, 3 and 5 hours. It has become apparent that, in an initial step 
of the coking reaction, high molecular weight compounds of high 
sulfur content preferentially form a pyridine-insoluble matter, and it 
has been proposed that, in a later step, the coking reaction proceeds 
with cleavage of C-S bonds of thiophene type compounds, resulting 
in partial desulfurization the pyridine-insoluble matter. 8 refs. 


58233 Studies on coking of residual oils. V. Kinetics of coking of 
Kuwait vacuum residual oil. Ozaki, H.; Yamane, M.; Tokairin, T. 
(Nippon Min Co, Niizo-minami, Jpn). Bull. Jpn. Pet. Inst.; 17: No. 2, 
188192 Nov 1975). 
inetic studies have been made on coking of Kuwait vacuum 
residual oil in the temperature interval of 420 to 440 C. It has 
become clear that the decomposition reaction (producing gas and 
oil) and the polymerization-condensation reaction (forming pyridine- 
insoluble matter) are apparently of third and fourth order, respec- 
tively although the total coking reaction (producing gas, oil and 
pyridine-insoluble matter) is apparently of first order. An attempt 
been made to offer an explanation for these kinetics by the 
change of the structure of the molecules contained in the feed oil 
during the coking reaction. 16 refs. 


58234 Steam reforming of hydrocarbons on noble metal catalysts. 
III. The reactivity of several hydrocarbons in the steam reforming on a 
Rh-alumina Kikuchi, E.; Ito, K.; Morita, Y. (Waseda Univ, 
Tokyo, Jpn). Bull. Jpn. Pet. Inst.; 17: No. 2, 206-211(Nov 1975). 

A comparison is made of the reactivity of several hydrocar- 
bons: n-heptane, n-pentane, 2,2,4-trimethylpentane, benzene and to- 
luene. At the temperatures higher than 600°C, the gasification of n- 
heptane was extensive, so that the formation of aromatic hydrocar- 
bons was minor compared with the gasification and the product gas 
composition reached the equilibrium one. The comparison was also 
made at temperatures between 500 and 600°C. At these tempera- 
tures, aromatization may influence the reactivity of paraffinic hydro- 
carbons. 6 refs. 


58235 Basic study on pyrolysis of crude oils for olefin production 
by use of fluidized bed reactor. Kunugi, T.; Kunii, D.; Tominaga, H.; 
Sakai, T.; Mabuchi, S.; Takeshige, K. (Univ of Tokyo, Jpn). Bull. 
Jpn. Pet. Inst.; 17: No. 1, 43-S0(Apr 1975). 

Kuwait, Minas crudes, and Kuwait distillates and residues 
were examined particularly in detail. Pyrolysis conditions were: 
temperature, 750 to 850°C; residence time, 0.2 to 1 sec; and the 
steam to hydrocarbon dilution ratio by weight, 0.5 to 2. The yields 
of products were plotted against the modified characterization factor 
of the respective feed. Changes in the product yields with pyrolysis 
severity were represented in terms of the intensity function. These 
monographs provide the means for estimating the pyrolysis results of 
any crude oil with known 50% distillation point (T’/sub B/, °R) and 
specific gravity (d, / 60°F) at given reaction temperature (T, °F), 
and residence time (0, sec) with steam dilution. 5 refs. 


58236 Isonentane dehydrogenation with chromia-alumina cata- 
lyst--effects of intraparticle diffusion on catalyst fouling. Noda, H.; 
Ozaki, M.; Tone, S.; Otake, T. (Osaka Univ, Toyonaka, Jpn). Bull. 
Jpn. Pet. Inst.; 17: No. 1, 88-94(Ap* 1975). 

Dehydrogenation of isopentane over chromia-alumina cata- 
lyst of several sizes has been carried out. The catalyst fouling by the 
deposited coke was observed in a fixed-bed reactor. The coke 
distribution in a catalyst pellet was found to be uniform. The 
diffusivity of the reactants within the catalyst pellet was measured 
and found to be a linear function of the coke content. A kinetic 
model is p: and kinetic a were estimated by com- 
puter simulation under the condition that intraparticle diffusion was 
negligible. Using this kinetic model and the function of diffusivity, 
the effect of intraparticle diffusion on conversion and the profile of 
the coke content in the reactor are experimentally described. 13 refs. 


58237 Steam reforming of hydrocarbons on noble metal catalysts. 
II. N-heptane reforming on rhodium catalysts. Kikuchi, E.; Yamazaki, 
Y.; Morita, Y. (Waseda Univ, Tokyo, JPn). Bull. Jpn. Pet. Inst.; 17: 
No. x ee 1975). 

team-reforming of n-heptane on rhodium catalysts was in- 
waite under atmospheric pressure and in the temperature range 
from 550 to 800°C. The degree of dispersion of supported rhodium 
was determined from hydrogen chemisorption data measured at 
25°C by a pulse technique. Rhodium supported on silica is found to 
sinter considerably on reduction in hydrogen flow, and its activity 
also decreased. On the other hand, y-alumina support was found to 
keep the dispersion of rhodium unchanged on reduction in the 
temperature range from 550 to 800°C. The activity per weight of a 
catalyst increased with the concentration of rhodium supported on 
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y-alumina. The activity was correlated with the amount of pores 
uptake when more than 0.2% of rhodium was supported. 1 


58238 Vacuum gas oil cracking. Greene, R.B. (Exxon Chemical 

Co., Fordham Park, oND). pp 121-128 of In Ninth a 

—_—" Volume 5. Lolbin Applied Science Ltd. 

(1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
" See CONF-7505138—PS. 

A steam cracking plant designed to produce olefins from 
vacuum distilled heavy gas oils boiling in the range of 700—1000° 
FVT was started up in 1967 by Esso Chimie, an pentagon 
Chemical, at Port Jerome, France. The plant was sized to produce 
200,000 metric tons per year of ethylene. The is described 
along with its performance and special features i to handle 
the high coke make. Olefins and by-product yields, investment, and 
operating costs are compared with steam cracking of naphtha feed. 
Environmental considerations are also presented. 


58239 New methods of purification and pres ytd og 

and oil refinery products by the low valent transition metal com- 

pounds. Tyurin, V.D.; Gubin, S.P.; Nametkin, N.S. (Inst. of Petro- 

chemical and Gas Industry, Moscow). pp 217-223 of In Ninth world 

ast tha Volume 5. London; Applied Science Publishers 
t 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—PS. 

The new methods of refining and stabilization of the oil and 
oil products based on the reaction of undesirable oil product compo- 
nents with the low valent transition metal compounds have been 
developed. These methods could be used for refining of t-run 
distillates (gasolines, kerosenes, gasoils) and crude oil as well as the 
secondary generated gasolines (the thermal and thermocatalytical 
cracking and pyrolysis gasolines). After such treatment the oil prod- 
ucts are entirely free of H2S, S, mercaptans and disulfide, sulfur and 
the total sulfur content decreases considerably. On the other hand 
the concentrations of the nitrogen- and oxygen-containing com- 
pounds, naphthenic acids and other reactive mixtures decrease by 20 
to 50%. It has been shown that dienes present in cracking Sostinse 
react with transition metal compounds forming corresponding 7 
complexes. Simultaneously sulfur, hydrogen sulfide and organosulfur 
compounds also react with m-complexes as well as with initial 
reagents. 


58240 Thermal cracking of residual oils using superheated steam 
and application of the Gomi, S. (Kureha Chemical Industry 
Co., Ltd., Tokyo); Takahashi, R.; Kiritani, Y.; Amagi, Y.; Nishi- 
mura, Y. pp 227-240 of In Ninth world petroleum congress. Volume 
x — Aw Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

A new thermal cracking process to produce cracked oil and 
aromatic pitch from residual oils has been deve’ . The cracked 
oil is desulfurized to produce low sulfur fuel oil. Various new 
processes to utilize petroleum-based aromatic pitch have also been 
developed. One major development is to utilize it as an effective 
additive to coal for the production of metallurgical coke. Another 
special development is to utilize it for the production of high — 
spherical activated carbon. The first commercial plant to 
1,000,000 tons/year of asphalt is under construction and will be in 
operation in Autumn 1975. 


58241 Hydrocarbon separation. Moser, F. (Technical Univ., 
Graz). pp 243-259 of In Ninth world petroleum congress. Volume 5. 
London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

Research progress in the years 1971 to 1974 is reviewed. 
Information is included on phase equilibria--major interest concerns 
the Wilson and NRTL equations, extraction and extractive distilla- 
tion concerning new solvents for extraction and extractive distilla- 
tion processes, and low temperature separation LNG, 
ethylene production improvements and new methods 
HILSCH-effect). In studies new developments for the 
separation of gases and hydrocarbons are image Membrane 

processes were studied for. potential applications and theoretical 


— future developments, sn and indewaxing technology 
a survey 0 developments is given. 


58242 
activation of 
(Kyoto Univ.). pp 263-274 of In Ninth world 
Volume 5. ; Applied Science Publishers Ltd. (1975). 
- From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 
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See CONF-7505138—P5. 

Heterogeneous catalyses of various hydrocarbon conversion 
reactions (dehydrogenation, cracking, Sedveceoshion, and isomeriza- 
tion) by metal and solid acid catalysts are reviewed in connection 
with reforming processes. Especially, current knowledge concerning 
the activation of hydrocarbons on these catalysts is stated and the 
reaction mechanisms by which the hydrocarbon-catalyst complexes 
are formed and consumed are also discussed. Furthermore, the 
correlation between the reactivities of hydrocarbons adsorbed on the 
catalysts and the geometric and electronic states of adsorption sites 
in the catalyst aukees are examined for the sake of improvement of 
activities and selectivities of the reforming catalysts. 


58243 Analytical methods, techniques, and instrumentation for 
process studies and control. Zakaib, D.D. pp 277-288 of In Ninth 
world petroleum congress. Volume 5. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

Advances in compositional analyses pee on- ~y! ae = 
line have improved yield programs, process models and oc 
evaluation. Con: nsequently, a refinery planning models are now 
available to one feedstock selection for a given demand situa- 
tion. Accurate analytical data are mandatory for the successful 
optimization of the overall refining process. Reliable models based 
on such data are being used both in unit optimization and refinery 
planning studies. Economic benefits are derived from improved 
ae control systems based on reliable on-stream analyzers and 

cost computers. 


58244 Successful development of two new lubricating oil dewax- 
ing processes. Eagen, J.F.; Gudelis, D.A.; Shaw, D.H.; Walker, J. pp 
347-357 of In Ninth world leum congress. Volume 5. London; 
Applied Science Publishers Ltd. (1975). 
From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 
See CONF-7505138—P5S. 
Two new lubricating oil dewaxing developments, (1) the 
a pmeay Dewaxing Process and (2) Propylene-Acetone Dewax- 
are described. Both processes are used commercially. In the 
D LCHILL Dewaxing Process, large easily filterable wax crystals 
are grown in a vigorously agitated crystallizer where waxy oil is 
chilled by injecting cold ketone. The process also facilitates the 
subsequent deoiling of wax to refined wax grades. Propylene-ac- 
etone is a solvent mixture, readily adaptable to propane dewaxing 
lants, permitting lower product xed points, lower refrigeration 
ae and reduced filter aid usage. Research, development and plant 
test results are described. 


58245 Refinery design and operation in the seventies. Mills, J.G. 
(Lindsey Oil Refinery Ltd., Killingholme, Eng.); Bunn, J.A. pp 361- 
376 of In Ninth world petroleum congress. Volume 5. London; 
Applied Science Publishers Ltd. (1975). 

975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

The structure of the petroleum industry was changed in the 
early 1970s by the dramatic rises in crude oil prices and the increased 
participation in crude ownership by the ucing countries. Refin- 
ery design is changing not only to reflect the higher basic energy 
eae juirements for prod- 

uct specifications and effluents. The refinery which will be built in 
the late 1970s will probably have —_ units, be built to even stricter 
environmental controls and be flexible. What products will it pro- 
duce. Where will it be built. How will it be operated. Possible 
alternatives are examined. 


58246 Economy of scale in refining, storage, and distribution. 
Brown, W.F. (Continental Oil Co., Stamford, CT). pp 379-389 of In 
Ninth world petroleum congress. Volume 5. London; Applied Sci- 
ence Publishers Ltd. (1975). 
1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—P5S. 
of economy of scale as it applies to the petro- 
dustry is examined. ha cy Ayaan age Bo 
factors which influence the economics and size 
as capital costs, operating costs, and market 
growth. The discussion touches on equipment and construction 
imits and on problems of manpower and materials. An economic 
case study of a hypothetical hydroskimming refinery is chosen to 
illustrate the impact of size on overall refinery economics. In addi- 
tion, the many non-technological factors which influence refinery 
size are briefly discussed. 


58247 Kinetics and economics of hydrodesulphurizing residual 
fuel oils. Ozaki, H.; Satomi, Y.; Hisamitsu, T. pp 97-105 of In Ninth 
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world petroleum congress. Volume 6. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

A commercial residual oil desulfurizer has been in operation 
for about five years. During this time, a better understanding of the 
reaction order of hydrodesulfurization of residual oils has been 
obtained and shown to decrease from more than 2 to 1.5 or lower 
with a rise in reaction temperature. Equations have been derived to 
estimate catalyst life based on these kinetic studies of desulfurization 
as well as analysis of the temperature gradient in the reactor. The 
economics of a commercial desulfurizer and the effects of some 
variables upon it will be reviewed. 


58248 Advances in microbiological processing of petroleum. 
Skryabin, G.K.; Chepigo, S.V.; Eroshin, V.K. pp 121-130 of In 
Ninth world petroleum congress. Volume 6. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (1! May 
1975). 

See CONF-7505138—P6. 

Microbiological processing of oil-products and their oxidized 
derivatives into single-cell protein is discussed. The concepts of 
generalized physiological indexes of the effectiveness of a substrate 

ing into biomass are introduced. Special attention is directed 

principles of technology providing the high nutritious 
harmlessness of the product and to the definition of their 
fields of application (technical, animal feed, food). The microorgan- 
ism applications for pa nee sr of gas oils, oil-distillates, lubri- 
cants and for the production of pharmaceutical and other prepara- 
tions from hydrocarbons are analyzed. The problems of oil-products 
protection against microbiolo; ~ corrosion and investigations of 
microbiological protection of the environment against their pollution 
by oil-products are discussed. 


58249 Hydrotreating process with coarse and fine catalysts. 
Stewart, N.C. (to Cities Service Research and Development Co.). 
US Patent 3,635,943. 18 Jan 1972. Filed date 16 Oct 1969. 8p. 
A process for treating heavy hydrocarbon oil with hy 
gas at high pressures and temperatures in the presence of partic 
catalysts is disclosed herein. The process comprises feeding the 
heavy hydrocarbon o preferably a vacuum or atmospheric residu- 
um, Pome » gas and fine particulate catalyst in the size ee of up 
to about 600 microns upwardly through an expanded bed 
particulate catalyst ranging in size from about '/33 to about °/s inch 
at a sufficient velocity to maintain the bed in an expanded, random 
motion state, —— the upward velocity of the hydrocarbon oil, 
hydrogen on one ine particulate catalyst above the expanded 
coarse catalyst bed to a velocity sufficient to establish an expanded 
fine catalyst bed, and withdrawing the treated hydrocarbon oil and 
effluent gases from the high pressure, high temperature zone above 
the fine catalyst bed. 


catalyst parti- 


system. q , A.M.; 
W.R.; McKinney, J.D.; Metzger, K.J. (to Gulf Research and Devel- 
— Co.). US Patent 3,563,886. 16 Feb 1971. Filed date 25 Oct 
1968. 18p. 
Reissued 19 Jul 1977 as Re.29,314. 
The hydrodesulfurization of a crude oil or a reduced crude 


containing the asphaltene fraction at unexpectedly low 
temperatures by utilizing a Group VI and Group VIII metal contain- 
ing catalyst on alumina when catalyst particles are very small 
and have a diameter between about 1/20 and 1/40 inch and are 
aves in a parallel catalyst bed system is discussed. 17 claims, 9 
igures. 


58251 Asphaltene hydrodesulfurization with small catalyst parti- 
cles utilizing a hydrogen quench for the reaction. Carlson, E.; Henke, 
A.M.; Lehrian, W.R.; McKinney, J.D.; Metzger, K.J. (to Gulf 
Research and Development Co.). Us Patent 3,562,800. 9 Feb 1971. 
Filed date 25 Oct 1968. 16p. 

Reissued 19 Jul 1977 as Re.29,315. 

The hydrodesulfurization of a crude oil or a reduced crude 
containing the asphaltene fraction proceeds at unexpectedly low 
temperatures by utilizing a catalyst comprising a Group VI and 
Group VIII metal on alumins when the catalyst particles are very 
small and have a diameter between about 1/20 and 1/10 inch and the 
reaction is quenched with hydrogen is discussed. 24 claims, 8 figures. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 58211, 58232, 58233, 58235, 
— 58329, 58330, 58331, 58333, 58336, 58337, 58338, 58341, 
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58252 Butadiene recovery process. Knott, R.F.; Handlos, A.E. 
(to Shell Oil Co.). US Patent 4,038,156. 26 Jul 1977. Filed date 21 
Sep 1976. 12p. 

An improvement is described on a process for recovery of 
butadiene from a C, hydrocarbon mixture containing minor amounts 
of Cs saturated and unsaturated hydrocarbons, and being obtained as 
the overhead product of an initial fractionation to separate larger 
quantities of Cs; and heavier hydrocarbons. The hydrocarbon mix- 
ture is subject to extractive distillation in the presence of a polar 
solvent e.g., acetonitrile, in which butadiene is separated from the fat 
solvent bottoms of extractive distillation by sequential low pressure 
flashing and stripping, followed by compression of the combined 
vapors of flashing and stripping with part of the compressed vapors 
being recycled as reboiled vapor to the extractive distillation and the 
remainder being again stripped at a higher pressure to recover 
butadiene therefrom. Butadiene purification problems are avoided by 
condensing a portion of the combined and compressed vapor stream 
from low pressure flashing and stripping to obtain a condensed liquid 
stream relatively rich in C; hydrocarbons, which additionally con- 
tains butadiene and a small amount of polar solvent, followed by 
water washing of the condensed liquid stream to remove polar 
solvent therefrom and subsequent passing of the water-washed 
stream, substantially free of polar solvent, to the initial hydrocarbon 
fractionation employed to separate larger quantities of C; and heavi- 
er hydrocarbons, whereby Cs hydrocarbons contained in the con- 
densed liquid stream are substantially removed from the hydrocar- 
bon mixture passed to extractive distillation. 8 claims, 1 figure. 


58253 Silicon titration in coking gasoline. Michelot, S. (Inst Fr 
du Pet). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 2, 293- 
297(Mar-Apr 1977). (In French). 

Excessive silicon deposits interfere with hydrogenation cata- 
lysts. Analytical method to control silicon content in coking gasoline 
is presented. 


58254 Problem of coking heavy resin obtained from gasoline 
pyrolysis. Salimova, N.A.; Akhundov, A.A.; Shikhalizade, P.D.; 
Aliev, D.A. (Azerb SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 57-58(1977). (In Rus- 
sian). 

Results of industrial coking of a mixture of hydraulic resin 
with a heavy pyrolysis residue are presented. It is shown that coke 
obtained from this mixture fully meets the Soviet state standards for 
petroleum pyrolysis electrode coke. 


58255 Factors determining the efficiency of production of petro- 
chemical products in transcaucasia. Andrianov, V.M.; Agaev, S.G. 
(Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 105-111(1977). (In 
Russian). 

The present structure of the petrochemical industry in Trans- 
caucasia is briefly described and problems of an integrated develop- 
ment of this industry in the Transaucasian Soviet republics, Georgia, 
Armenia, and Azerbaijan, are considered. The effect of the raw 
material, water, and labor factors, as well as of the existing large 
facilities, on the development of the petrochemical industry is point- 
ed out. Owing to the shortage of fuel and energy in this region, it is 
sceumeenealell to develop more labor-consuming petrochemical pro- 
duction of raw material, energy and fuel consumption, mainly the 
basis of reconstruction of the existing enterprise. 


58256 Evaluation of the antioxidizing efficacy of the derivatives 
of alkylnaphthols by the method of chemiluminescence. Orudzheva, 
I.M.; Guseinov, M.M.; Muganlinskii, F.F.; Luka, M.; Liksha, V.B.; 
Suleimanova, L.G. (Azerb SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 51-52(Dec 
1976). (In Russian). 

Some compounds of the alkyl-a and Snaphthols and sulfur- 
coutaining derivatives of alkylnaphthols are synthesized to investi- 
gate the title Protect Experiments show that the synthesized com- 
pouds are fairly effective inhibitors of oxidation. 


58257 Prospects of utilization of heavy resin of the process of 
thermostabilization of a crude broad aromatic fraction. Shikhalizade, 
P.D.; Alieva, S.G.; Salimova, N.A.; Ramazanzade, M.M.; 
Aver’yanova, Z.P. (Azerb SSR Inst of Pet and Chem im. M. 
Azizbekov). izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 56-58(Dec 
1976). (In Russian). 

The possibility of utilizing the heavy resin derived by the 
process of thermostabilization of a mixture of a crude broad aromatic 
fraction separated from the light pyrolysis oil and from the gas 

pyrolysis resin at the Sumgait Synthetic Rubber Plant, in the ratio of 
3. 35, to obtain a special oil pyrolysis coke, is demonstrated. 


58258 Determination of potential content of high-V.I oils in 
petroleum distillates. Detusheva, E.P.; Khots, M.S.; Slabkovskaya, 
O.A. (All-Union Sci-Res Inst for Pet Process, USSR). Chem. Tech- 
nol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5-6, 353-356(May-Jun 
1976). 


PETROLEUM 


The main criterion in evaluating crude oils as raw 
for the production of lube oils is the potential lube content of 
high-boiling crude oil fractions. An analytical determination of 
[een developed ou dir bene of eaeaepe Steer i te 
n develo on t fe) ive 
high-boiling fractions on grade ASK silica es 
results from a study aimed at determining 


long period on the potential content of lubes in the i 

from different crudes served as the basis for this work. The data ona 
in the calculations of potential lube oil content of distillate cuts are 
tabulated, along with calculated data. 3 refs. 


58259 


(Azerb SSR Inst of Pet and Chem im M. Azizbekov). Izv. Vash 
Uchebn. Zaved., Neft Gaz; No. 11, 51- $2(1976), (In —— 

The possibility of utilization of the i 
additional raw material to obtain petroleum 
The yield of coke from this source amounts to 21-24% wt. The coke 
distillate obtained during the process of coking may be utilized for 
washing the hydraulic system of the pyrogenic plant. 
58260 Future transportation fuels: optimization of the vehicle— 
fuel—refinery system. Tierney, W.T.; Wilson, R.F. (Texaco Inc., 
Beacon, NY). Proc., Am. Pet. Inst., — 3; 55: per. yr neon 

From 41. midyear meetin department of the 
ao Petroleum Institute; ag Angeles, te USA (12 May 

Major areas having a seem hapt eneration of fuel crises are 
considered along with future su energy. Included are sec- 
tions on current energy comet and supply _— increased 
dependence on petroleum imports, increasing domestic 
production, alternate energy sources, and conservation of transporta- 
tion fuels. (JRD) 


58261 Discussion of “optimization of the vehicle—fuel—refinery 
system” by R.F. Wilson and W.T. Tierney. Niepoth, G.W. (General 
Motors Corp., Detroit)» Proc., Am. Pet. Inst., Sect. 3; 55: 247- 
250(1976). 

From 41. midyear meetin, = the ng eno 
wo Petroleum Institute; Angeles, USA (iz Mey 

The effects of automotive powerplant modifications and pe- 
troleum refinery optimization on the transportation yield in miles per 
barrel of crude oil are discussed. The combined effect of the engine 
and refinery in — indicated miles of transportation per barrel 
of crude oil is shown tabularly. Data on maximization of transporta- 
tion fuels in each refinery are also presented tabularly. (JRD) 


58262 Isolation of alkylnaphthalenes from the middle distillate of 
petroleum by liquid-solid and liquid chromatography. Kasamatsu, K. 
qe Oil Co Ltd, Kawasaki, Jpn). Bull. Jpn. Pet. Inst.; 17: No. 
1, 21- ae 1975). ted of liquid-sotid 

A description is presented o! -solid chromatography as a 
routine isolating method for alkylnaphthalenes, and a anew technique 
is given for separating alkylnaphthalenes from alkylb 
using liquid-liquid chromatography (LLC). 11 refs. 


58263 Today's new multifeedstock olefins facility: technology and 
economics. Gambro, A.J.; Fernandez-Baujin, J.M. (Lummus Co., 
Bloomfield, NJ). pp ae rod. ha In Ninth world petroleum 
Volume 5. London; A: Science Publishers Ltd. (1975). 

From 9. Worl rsh Congress; Tokyo, Japan (11 May 


See CONF-7505138—P%S. 

The modern olefins plant is being designed to handle a wide 
range of liquid feedstocks. The technical and economic ee ee 
related to the multi-feedstock olefins plant are Naphtha 
plant design is reviewed to bring the reader up to date on furnace 
design, quench systems, and purification trains. Emphasis is placed 
on heavier feedstocks and pe = 9 ner with gas oil feeds is discussed. 
The economic wert a plant for vat degrees 
of feedstock flexibility are oe technical 
factors involved are identified. Data from tot prototype, and 
commercial heater operations are presented. 


58264 Production of olefins by thermal cracking of heavy oils 
Seen 0 ee ee ae (Tokyo 
Univ.); Kunugi Ichihashi, T.; Nakamura, R.; H.; 
Takenouchi, aa Ts Yamanaka, T. pp 137-143 of In Ninth 
world petroleum congress. Volume 5. London; Applied 
Publishers Ltd. (1975). 
- From 9. World Petroleum Congress; Tokyo, Japan (11 May 

1975). 

See CONF-7505138—P5. 

A new for the uction of olefins from heavy oils 
in fluidized of cok i was developed in a test plant built 





Pr 


1975). 
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in the Kawasaki area. The plant was composed of a reactor of 60 cm 
ID and a regenerator of 104 cm ID, between which coke particles of 
0.1—1.5 mm in size were circulated in the dense phase. Three types 
of oil: Arabian light crude, Khafji crude, and vacuum residue from 
Khafji crude, were charged to this plant, yielding the appropriate 
amount of olefins in a smooth operation. 

cracking of heavy 


58265 of petrochemicals by thermal 
Nowak, S.; Keil, G.; Guenschel, H.; Pechstein, G. 


hydrocarbons. 

(Akademie der Wissenschaften der DDR, Berlin). pp 145-153 of In 
Ninth world petroleum congress. Volume 5. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

The causes of the deterioration of the behavior of crude oil 
distillates with rising boiling point under conditions of thermal 
cracking are investigated, and possibilities of their pretreatment are 
aebened from the results. Straight-run gas oils are hydro-treated 
with tungsten sulfide catalysts so that fractions of differing aromatics 
content are produced. The behavior of these hydro-treated gas oil 
fractions, as well as of polycyclic naphthenes and hydro-aromatics in 
the gas oil boiling range (in the presence of n-heptane) were studied 
in a flow reactor under pyrolysis conditions at atmospheric pressure 
and under pressure (P/sub A/ = 25 atm, P/sub H2/ = 5 atm). The 
results indicate that aliphatic cracking products less than or equal to 
Cy arise preferentially from polycyclic naphthenes and that polycy- 
clic hydro-aromatics with a 6-7-electronic system mainly tend to- 
wards dehydrogenation and isomerization. The yields of benzene 
and toluene are clearly increased through pyrolysis under pressure. 
The rise of the and toluene yields increases the further the 
aromatics are hydrogenated in the feedstock. The influence of meth- 
ane, methane plus hydrogen, and hydrogen on the pyrolysis of 
straight-run gas oils under pressure was established. The results are 
discussed. 


58266 Production of high molecular weight alpha olefins by ther- 
mal cracking of paraffin-base feeds. Rumyantsev, A.N.; Nametkin, 
N.S.; Lavrovskii, K.P.; Sanin, P.I.; Musaev, I.A.; Vinnitsky, O.M.; 
Eurashova, E.Kh. (Inst. of Petrochemical Synthesis, Moscow). pp 
155-166 of In Ninth world petroleum congress. Volume 5. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

For optimizing the conditions of high molecular weight 
(HMW) alpha olefins production, the kinetics and mechanism of 
thermal decomposition of HMW n-alkanes and alpha alkenes have 
been investigated. The composition of the products formed as a 
result of W n-alkane cracking has been calculated using hypo- 
thetical schemes of radical-chain theory. Consideration of the experi- 
mental data and calculated compositions of cracking products has 
shown that HMW alpha olefins under cracking conditions decom- 
posed in accordance with both radical-chain and molecular mecha- 
nisms. Optimal conditions of alpha olefins production can be recom- 
mended on the basis of the experimental and theoretical study of 
conversions of HMW n-alkanes and alpha alkenes under elevated 
temperatures. 


58267 Catalytic reforming. Duhaut, P.; Eschard, F. (Institut 
Francais du Petrole, Rueil-Malmaison). pp 169-180 of In Ninth 
world petroleum congress. Volume 5. London; Applied Science 
Publishers Ltd. (1975). (In French) 

1915) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P5. 

With a situation characterized by difficult conditions for 
crude-oil supplies and because of the need to conserve energy and 
prevent pollution with all the consequences on fuel formulation, the 
catalytic reforming unit remains an essential element for adapting 
refinery flowsheets. This process has been considerably modified by 
the stability and selectivity properties of recently developed catalysts 
and by new continuous catalyst regeneration techniques. 


58268 Catalytic cracking process analysis. Masologites, G.P.; 
Jacobs, H.E. (Atlantic Richfield Co., Harvey, IL). pp 181-185 of In 
Ninth world petroleum congress. Volume 5. London; Applied Sci- 
ence Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P5. 

Developments in the fluid catalytic process are analyzed from 
inception of the process to the present. Process advancements such 
as the use of zeolitic catalysts, application of riser cracking, and 
feedstock hydrotreating are expressed quantitatively as improve- 
ments in product yields. A projection is made of the potential 
improvements of the fluid cracking process and its possible major 
application for crude and reduced crude cracking. 
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58269 Production of thermally stable lubricating oils and low 
temperature fluids by hydrocracking and hy Karz- 
hev, V.L; Nikonorov, E.M.; Silchenko, E.I.; Dintses, A.I.; Komissar- 
ova, T.M.; Detusheva, E.P.; Levinson, S.Z. (All-Union Research 
Inst. of Oil Refining, Moscow). pp 191-196 of In Ninth world 
petroleum congress. Volume 5. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975) 


See CONF-7505138—P5S. 

In the USSR lubricating oils and hydraulic fluids were devel- 
oped on the basis of hydroisomerization and hydrocracking products 
from wax stocks. These high-viscosity-index oils with low volatility 
and sufficiently high thermal stability can be used along with lubri- 
cating oils based on sebacates and pentaerythritol esters. Feedstocks 
suitable for production of these oils and fluids include lubricating oil 
distillates from high-wax crudes, etc. Hydroisomerization of petro- 
leum fractions is performed using a silica alumina-platinum catalyst 
at a hydrogen pressure of 40 to 50 atm, temperature 420 to 440°C 
and space velocity 1000 to 1200 m* hr~'. The yield amounts to 95 to 
97%. 


58270 Isomerization of light paraffins. Van Zijll Langhout, 
W.C. (Shell Internationale Petroleum Maatschappij BV, The 
Hague). pp 197-213 of In Ninth world petroleum congress. Volume 
5. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975) 


See CONF-7505138—P5S. 

Up ing of low-octane pentane/hexanes can be achieved 
by isomerization in combination with iso-n-paraffin tion pro- 
cesses (fractionation, mol sieve separation). The significance of the 
light branched paraffins for gasoline manufacture in relation to other 
gasoline components is shown. Processes for the production of 
isobutane, isopentane and isohexanes are reviewed. Particular atten- 
tion is devoted to the energy aspects and costs for isopentane and 
isohexane manufacture. The reaction mechanism of light paraffin 
isomerization is discussed. 

58271 STEX process--extraction of styrene from pyrolysis gaso- 
line. Morimoto, H.; Tatsumi, M. (Toray Ind Inc, Kanagawa, Jpn). 
Bull. Jpn. Pet. Inst.; 16: No. 1, 38-42(May 1974). 

Styrene in pyrolysis gasoline produced in ethylene plants is 
recovered by this process which consists of extractive distillation 
with a special solvent. The total yield of styrene from a recently 
constructed ethylene plant (300,000 to 500,000 t/yr) goes up to 
15,000 to 30,000 t/yr. At the same time, xylenes from pyrolysis 
gasoline are graded up by the decrease of ethylbenzene content 
which is usually enriched by hydrogenation of styrene. Besides 
extractive distillation, the STEX process has many distinctive fea- 
tures such as chemical purification and polymerization inhibition 
method. The STEX process which can be easily attached to an 
ethylene plant without any significant flow alterations will make 
great contributions to rationalize the plant by avoiding the waste of 
energy and resources. 6 refs. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 59913 


58272 Safety in petroleum refinery operations. Barker, D.H. 
(Standard Oil Co. of California, San Francisco). 133-143 of In 
Ninth world petroleum congress. Volume 6. a A Applied Sci- 
ence Publishers Ltd. (1975). 

we From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

An essential comprehensive safety program in a modern 
refinery operation is discussed with the most significant program 
— presented. This involves process design and process safety 
where an analysis of hazards leads to safety criteria; safety in design 


to identify hazards in plant layout; fire protection design to ensure 
; - id 


appropriate criteria; special tions for earthquake 
regions; occupational health and toxicology; and, of extreme impor- 
tance to the success of any program, the proper training of 1 
to operate and maintain t refinery facilities safely. The total 
commitment of company management to these concepts is para- 
mount to their success. 


58273 Process plant noise: evaluation and control. Sutton, P. 

(Esso Petroleum Co. Ltd., Southampton, Eng.) 243-255 of In 

Ninth world congress. Volume ry te Applied Sci- 

ence Publishers Ltd. (1975). 

_— From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—P6. 
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The first step in the economic control of noise from a com- 
plete plant is to evaluate the contribution which each individual item 
of equipment makes to the total noise level. This involves determina- 
tion of the sound power level of each source and estimation of the 
attenuation of noise between the source and the point where noise 
level is to be controlled. The second step is to identify the possible 
methods of noise reduction and to select the best by cost-benefit 
analysis. A computer program based on the Oil Companies Materials 
Association (OCMA) specification is helpful in this work. 


MARKETING AND ECONOMICS 


58274 (AD-A—036146) An evaluation of the GNP deflator as a 
basis for adjusting the allowable price of crude oil. Jondrow, J.M.; 
Chase, D.E. (Center for Naval Analyses, Arlington, Va. (USA)). 
Feb 1977. 56p. (CRC—308). NTIS PC A04/MF AOI. 

The price controls on crude oil, beginning in February 1976, 
allowed the average price to grow at the same rate as the GNP 
deflator. An additional increase up to 3% per year was also allowed. 
Furthermore, the two adjustments to price were limited to a total of 
10% per year. The use of the GNP deflator to adjust the price of 
crude oil is evaluated to determine whether it compensates for 
changes in the prices of purchased items and labor used in the 
discovery and production of crude oil. A price index for these costs 
is constructed and compared with the GNP deflator for the period 
1965 to 1976. (Author) 


58275 (FEA/H—77/183) Petroleum supply alternatives for the 
Northern Tier states through 1980. Cardullo, M. (Federal Energy 
Administration, Washington, D.C. (USA)). Jun 1977. 163p. Energy 
Administration, Office of Regulatory Programs, Washington, DC. 
The objectives of this study are: (1) to analyze the magnitude 
of the potential petroleum crude and product shortfall that will 
occur in the Northern Tier area as Canadian crude supplies are 
phased out; (2) to examine the possible short-term alternatives for 
resolution of the Northern Tier petroleum supply problem, and (3) 
to recommend the alternative(s) that will most effectively alleviate 
the crude and product shortfall in the near-term and facilitate 
implementation of the most satisfactory long-range solution. 


58276 Oil company diversification. Russel, C.D. Rev. Energ.; 28: 
No. 293, 269-285(Apr 1977). (In French and English). 

Relying on data published about 15 leading U.S. oil firms, 
their net sales and proportion of assets devoted to diversified activi- 
ties, diversification of oil companies is studied. It is found that five of 
them are not more than 10% diversified and 6 are in the 10 to 20% 
range. Manufacture of petrochemicals, involvement in nuclear 
energy and minerals, in the alternate fossil fuels (coal, oil shale, tar 
sands), coal gasification or liquefaction, geothermal and solar energy, 
as well as real estate, as diversified activities, are described. 


58277 Gas-fired air conditioning units and swimming pools con- 
tribute to gas distribution equalization. Wecks, E.; Pfungstadt, G. 
(Ruckelshausen). Gas- Wasserfach, Gas-Erdgas; 118: No. 3, 95- 
98(Mar 1977). (In German). 

Winter and summer lows in consumption are equalized 
by using gas in absorption-type air coolers and heating open-air 
pools. Calculation of effec ts on supply are presented. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 57959, 60840 


58278 Claus process: catalytic kinetics. 3. Deactivation mecha- 
nisms evaluations and catalyst. Kerr, R.K.; Paskall, H.G.; Ballash, N. 
(Western Research and Development Ltd., Calgary, Alberta). 
Energy Process. /Can.; 69: No. 3, 40-51(1977). 

Parts 1 and 2 dealt with the catalytic kinetics of the Claus 
reaction and COS/CS, hydrolysis. Part 3 involves the study of 
deactivation/poisoning mechanisms (sulphate, elemental sulphur and 
carbon) and certain physical properties related to activity (surface 
area, porosity and average pore diameter). The main water-soluble 
sulphate salt was isolated as FeSOQ,. Theoretical and experimental 
formation and decomposition mechanisms for FeSO, were studied. 


58279 Sulfreen process experience at Ram River. Morin, M.M.; 
Philardeau, Y.M. Energy Process. /Can.; 69: No. 5, 30-32(1977). 

Environmental requirements have resulted in the develop- 
ment of new standards and operating processes by the petrochemical 
industry. Aquitaine’s Sulfreen process is a suitable alternative for 
plant operators selecting a sulphur recovery tail gas clean-up pro- 
cess. 


58280 Purifying treatment for effluents of mineral oil drillings. 
Guillerme, M.; Gratacos, J.; Sirvins, A.; Tramier, B. (to Societe 
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Nationale Elf Aquitaine (Production)). _ Patent 4,035,289. 12 Jul 
1977. Priority auto 26 Nov 1974, France. 8 

This patent gives a method for purification of the effluents 
from mineral oil drillings, carried out on land, for permitting the 
discharge of the residual waters into the natural surroundings. First, 
microorganisms are cultivated on a volume of the effluent, in order 
to make them capable of digesting the impurities of the effluent. The 
culture is then developed in the mass of the effluent to be treated 
until the BOD is reduced to the required limit. This treatment is 
preferably followed by a flocculation with chemical agents in the 
known manner. This anti-pollution treatment permits the regulations 
in force to be applied in all locations where the drillings are 
undertaken, whatever may be the auxiliary fluids used in the drilling 
operation. 7 claims. 


58281 Growth from waste with Shell in Canada. Pet. Rev.; 31: 
No. 364, 11(Apr 1977). 

At Shell's St. Boniface Refinery, oily sludge is being rotovat- 
ed into agricultural soils at rates ranging from 5 to 100 tons per acre. 
Barley grown on the treated plots showed, in all but the 100 ton per 
acre plots, an 18 to 31% yield increase over untreated central plots. 
The results to date indicate no migration of oil into subsurface water. 
Analysis of the grain and straw for metals content revealed no 
significant deviations. 


58282 Carbon separation. C.E.; Richter, G.N. (to 
be ger Inc.). US Patent 4,014, 86 "9. Mar 1977. Filed date 14 Oct 
1975. 14p. 

A process and apparatus are described for continuously sepa- 
rating a liquid mixture comprising particulate carbon produced by 
the partial oxidation of a hydrocarbonaceous fuel, water, and liquid 
organic extractant into two separate immiscible streams i.e., a stream 
of particulate carbon-liquid organic extractant dispersion and a sepa- 
rate stream of clarified water. The apparatus may be referred to as a 
carbon decanter and comprises a closed pressure vessel whose 
horizontal crosssection is circular. Thus, the decanter = be shaped 
like a vertical cylinder or may be spherical shaped with discharge 
ports in the top and bottom. The liquid mixture of particulate 
carbon, water, and liquid organic extractant is charged into the 
vessel by way of a conduit which terminates at a position within the 
vessel along the vertical axis about '/, to °/s of the vessel height and 
below the interface level which is formed in the vessel when the two 
immiscible liquids separate by gravity with the water forming a pool 
at the bottom of the vessel. Alternately, the decanter may be 
charged through two concentric pipes. A horizontal radial nozzle 
terminates each pipe. By this means the aforesaid mixture of immisci- 
ble liquids may be introduced into the decanter by way of an annular 
passage located between the pipes. Further, simultaneously a sepa- 
rate stream of liquid organic extractant may be passed thro the 
center pipe and discharged adjacent to the interface level. The 
dispersion of particulate carbon-liquid organic extractant separates 
from the water and may be removed by way of the top port as a 
continuous stream. Simultaneously a continuous stream of clarified 
water may be removed from the bottom port. 13 claims, 4 figures. 


Chemical treatment of cooling water at Energoinvest's 
Bosanski Brod oil refinery. Gabaldo, S. Nafta (Zagreb); 28: No. 2, 88- 
98(Feb 1977). (In Serbo-Croatian). 

To prevent corrosion, microbiological deposits and scaling in 
water cooling systems, cooling water must be continuously chemi- 
cally treated. This article describes the results of almost continuous 
chemical treatment of cooling water as practiced over an eight-year 
period at the Bosanski Brod petroleum refinery in Yugoslavia. 8 refs. 


58284 Claus zrocess: reaction furnace/burner operation. Kerr, 
R.K.; Berlie, E.M. (Western Research and Development Ltd., Cal- 
gary, Alberta). Energy Process. /Can.; 69: No. 5, 42-46(1977). 

Thermodynamic equilibrium calculations and field measure- 
ments indicate air: acid ratios cannot be calculated based on acid gas 
alone, but rather lie between the extremes of air demand based on 
total combustion of one-third of HeS and air demand at gy 
with the outlet H2S:SO: ratio at 2:1. Conversion efficiencies, flame 
temperatures and acid gas and fuel-gas-fired burner operations were 
also studied. 


58285 Calculation of the electric field accompanying clarification 
of industrial waste water. Kutsenko, A.N. (Groznyi Pet Inst im. M.D. 
Millionshchikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
11, 98-102(1976). (In Russian). 

Results of investigations on the calculation of the electric 
field intensity and of ihe ponderomotive force related to the pres- 
ence of electric charges on mechanical impurities contained in 
industrial and sewage waste waters are presented. 


58286 Re-fining: economically attractive way to conserve lube oil. 
Cutler, E.T. (Pilot Research and Deve’ it Co., Merion, PA). 
Proc., Am. Pet. Inst., Sect. 3; 55: 507-521(1976). 
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From 41. midyear meeting of the r eng San it han 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

The recycling of waste automotive lubricating oil and similar 
waste hydrocarbon oils is disc . The present waste oil situation 
is reviewed and an economic and technical study of a new re- 

ee ie the PVH (propane-vacuum-hydrogen) process, is 

The PVH process is compared with other waste oil 
 aternernae and with virgin lube oil refining, and reasons why PVH 
re-refining is an attractive business venture are considered. 


58287 Cost-effective treatment of a petroleum refinery effluent. 
Crame, L.W. (Texaco Inc., Port Arthur, TX). Proc., Am. Pet. Inst., 
Sect. 3; 55: 547-563(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Angeles, CA, USA (12 May 
1976). 

During the summer of 1975, Texaco’s Research and Techni- 

Department conducted a comprehensive study at the Company's 
52,000 BPD West Tulsa, Oklahoma, refinery to develop a cost- 
effective method for wastewater disposal. Energy conservation was 
not a prime consideration initially but a more significant as 
the study y pro The existing West Tulsa Plant wastewater 
treatment facilities include storm and off-test water diversion, oil/ 
water separators, and an aerated lagoon system with discharge to the 
Arkansas River. Based on pilot studies, technically viable options for 

improvement of wastewater disposal were: (1) conversion of the 
resent system to either (a) an air flotation-activated sludge-tertiary 
Filtration system, or (b) a rotating disk biological system, or (2) 
discharge to the Tulsa city sewer after pretreatment of refinery 
effluent for cyanide and metals removal. The rotatin 
was selected as it offered capital investment savings of 
pretreatment and discharge to Tulsa sewers and $920,000 over 
activated sludge treatment at the design flow of 1000 gpm. The 
activated sludge system was not competitive economically with the 
simpler rotating disk system because secondary oil removal and 
tertiary filtration (with return of backwash to aeration basin) were 
7 with the former to meet design total suspended solids and 
limits and to maintain sufficient mixed-liquor biologi- 
The rotating disk process could tolerate r oil and 
Sias dts ae one ote population of fixed- microor- 
ganisms on disks at low influent BOD; (less than 100 mg/1) concen- 
trations. Theclarified effluent from the four-stage disk unit was 
exceptionally clear. The rotating disk system coupled with improve- 
ments in storm water holding, pH control, oil/water separator 
modifications, and better equalization should result in an improved 
facility. 
Marine vapor recovery: an energy issue. Fuller, L.O. 
(Exxon Co., Baytown, TX). Proc., Am. Pet. Inst., Sect. 3; 55: 591- 
597(1976). 

From 41. midyear oeing ss Se nnn ened of the 
m_ Petroleum Institute; Angeles, CA, USA (12 May 

In November 1973, the Environmental Protection Agency 
(EPA) revised the Texas State Implementation Plan for attainment 
of the national ambient air quality standard for photochemical oxi- 
dants. As a part of this revision, the EPA promulgated a regulation 
Sten Gen te teen af Gin 26 te be oe 
from the loading o we in the Houston/ 
Galveston Air Quality Cosel Region (A — With this regula- 
tion, as with many regulations that hydrocarbon emissions, 
there is an im; Ba cape ams La ae oy pene bee go 
question of w energy is an issue in the consideration of marine 
vapor recovery is examined. To consider the energy issue of marine 
pes penta op map nay: — anyepemellge «ethan 

a ep le nee fhe ene aang ngewe  pmeea The 
Sodioen sehen ss caldlinerdne chin mene Wie cmeies Goes 
ment marine vapor recovery od also examined. No marine 

- ae with the limits of the the 
. assumed that 


could be expected on oxidant reduction are 


Production of high quality 
inental Oil Co., Ponca City, OK). pp 
ms Volume 5. toni 
rt From 9. World Petroleum Congress; Tokyo, Japan (11 May 
* See CONF-7505138—PS. 


needle coke. Friday, J.R. (Con- 
187-190 of In Ninth world 
Applied Science Publishers 
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Trends in operation of electric arc steel furnaces requir 
higher quality cokes for graphite electrode manufacture. Coke for 
this market must be low sulfur, low metal, with good crystallinity, 
and must produce electrodes with very good thermal stability and 
high strength. Coking process conditions and feedstock selection for 
this market are discussed. 


58290 Development and application of new and modified residues. 
Fitzer, E. (Univ., Karlsruhe, Ger.). pp 307-323 of In Ninth world 
con Volume 5. London; Applied Science Publishers 

td. (1975 
From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P5S. 

A review is presented which is concerned with the possibili- 
ties of producing high quality carbon-containing products from 
heavy residues from refinery processes. Three main groups of gee 
ucts are considered. First, polyaromatic hydrocarbons whic 
used as binder materials replacing the generally used coal-tar pitches; 
second, hydrocarbons as a precursor for carbon-containing 


1975) 


A materials, 
a carbon black, carbon fibers and glasslike carbons; and 


third, all kinds of petroleum cokes which are used for the manufac- 
ture of electrodes and other polycrystalline artificial carbon and 
graphite products. The review covers the desired chemical and 
physical properties of the residues, the chemical reactions occurrin, 

during thermal conversion as well as the process parameters whic 

allow the production of improved carbon-containing products. The 
future demands of the various types of products and the discussion 
of economic problems show that the production of some high 
p ered products can be worthwhile in comparison with the use of 

ie heavy residues as fuel. 


58291 Advances in technology in the desulphurization of residual 
oils. Montagna, A.A.; Chun, S.W.; Frayer, J.A. (Gulf Research and 
Development Co., Monroeville, PA). pp 67-75 of In Ninth world 
Coan Volume 6. London; Applied Science Publishers 
td. > 
975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 4 

See CONF-7505138—P6. 

Residue hydrodesulfurization units have been operated 
mainly in Japan since 1968 to produce 0.6 to 1 percent sulfur fuels 
from Middle East a Par residues of 3 to 5 percent sulfur and 
less than 90 ppM Ni + V. The present technology is reviewed and 
technical developments directed toward meeting Tea demands for 
distillates are discussed for fuels with sulfur contents as low as 0.1 
percent, for processing residues with more than 90 ppM Ni + V, 
and for reducing the costs of desulfurization by ——- at pres- 
sures previously used for distillate desulfurization. Improvements in 
catalysts and processing modes have been patie ~ for these 
dramatic advances. 


58292 Desulphurization and purification of gases. Van Ginneken, 
oars Klein, J.P. (Shell Internationale Petroleum Maatschappij 

, The Hague). pp 107-118 of In Ninth world petroleum con- 
coat Volume 6. London; Applied Science Publishers Ltd. Mey 
1975) From 9. World Ee Congress; Tokyo, Japan (1 

See CONF-7505138—P6. 

Gases from the complete combustion of petroleum oils con- 
tain sulfur oxides. Those that form in a reducing atmosphere, such as 
natural gas, gas from the partial oxidation of hydrocarbons and off- 
gas from hy a 2 H2S. In sulfur 
recovery units of the Claus type and H2S occur simultaneously. 
Processing techniques available to remove the sulfur compounds 
ee a ee teat eines Bs a 
i from CO:. For some alternative processes it is 
shown how the characteristics of a process influence its efficiency, 
its energy consumption, its associated secondary i 
economics. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 58047, 58313, 60843, 60951, 61081 


-through system 
degradation in the Arete Ocean. Horowitz, A eS (Univ. of 


a sn . Appl. Environ. Microbiol; 33: No. 3, 647-653(Mar 
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were lower than expected, perhaps due to the unusually harsh, ice- 
dominated Arctic summer, during which these tests were conducted. 
Chromatographic and spectrometric analyses showed that residual 
oils contained similar percentages of individual components and 
classes of hydrocarbons, regardless of the amount of degradation, 
indicating that most components of the oil were being degraded at 
similar rates. 


58294 Environmental aspects of OCS petroleum development. 

McAuliffe, C.D. (Chevron Oil Field Research Co., La Habra, CA). 

pp 49-59 of In Energy LA: tackling the crisis. Robinson, J.W. (ed.). 
orth Hollywood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 

i? — a California, United States of America (USA) (19 May 


See CONF-7605141—. 

Environmental aspects of the discharge of drilling fluids and 
cuttings, and of produced water from coastal and offshore oil and 
gas exploration and production wells are discussed. These discharges 
are reviewed and placed in perspective with other discharge sources. 
Costs for alternate disposal of drilling and production discharges are 
considered and found to be very expensive and environmentally 
unnecessary. 


58295 Elements of an adequate environmental impact statement 
for the petroleum, petrochemical, and bulk energy industries. Jimeson, 
R.M. (Federal Power Commission, Washington, DC). pp 223-228 of 
In Ninth world petroleum congress. Volume 6. London; Applied 
Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

The National Environmental Policy Act requires that an 
environmental statement be prepared before any major Federal 
action is undertaken. The elements required, the extent and depth of 
the diverse technical analyses needed for adequate treatment of 
environmental issues, and the emerging policy trends will be present- 
ed as they relate to the petroleum, petrochemical and bulk energy 
industries. 


58296 Environmental patties policy and measures to reduce 
hydrocarbon emissions from oil refineries. Ecke, H.O.G. (Deutsche 
Shell AG, poet eae. F.J. pp 229-241 of In Ninth world 


petroleum congress. Volume 6. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

Legal regulations and technical procedures used to judge the 
impact of hydrocarbon emissions by an oil refinery on the environ- 
ment are described. Based on a survey of all hydrocarbon emission 
sources of a refinery, the fraction of the emission level caused by the 
refinery to the neighborhood can be predicted by means of propaga- 
tion calculations. By comparison of measured and calculated emis- 
sion values against the official emission limit values, the significance 
of the refinery’s emissions can be judged. The conditions which have 
to be fulfilled to obtain the permit from the authorities can then be 
formulated. 


58297 State and development in refinery effluent purification. 
Huber, L.J. (Bayerische Biologische Versuchsanstalt, Munich). pp 
257-269 of In Ninth world petroleum congress. Volume 6. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

Based on the experience with waste water treatment installa- 
tions at six new petroleum refineries in West Germany, the state of 
art and development of pollution abatement in this industry in 
comparison with the international situation is discussed. By applying 
trains of treatment stages, very low figures for water consumption 
and total waste water discharge can be obtained. The same holds 
true for pollutional load. Most important are air-cooling, » stripping/ 
evaporation of specific waste streams, and physico-chemi 
multistage biological treatment. By reusing purified process waste 
waters and storm water, zero effluent conditions os approached. 


58298 to pollution-free petroleum refinery. Ya- 

maguchi, r TNippe Sie Refining Co. Ltd., Tokyo). pp 271- 
2s of In Ninth world petroleum congress. Volume 6. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505!38—P6. 

In Japan, the total crude throughput of petroleum refineries is 
about 5.5 million bd in 1973, and it is estimated that the throughput 
= be increased to 7 million bd in 1975. The minimum and maxi- 

awh we of a single refinery in 1973 is respectively 26,000 and 
330,000 However, it will reach 500,000 bsd in the near fature. 
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Techniques which must be developed with respect to design and 
operation of a big refinery so that the emission of pollutants from the 
refinery can be minimized include: control techniques for air pollut- 
ants, i.e., nitrogen oxides, sulfur oxides, particulates, hydrocarbons 
and odor ma.zrials, control techniques for water pollutants, i.e., oils, 
phenols, suspended solids and cyanides, and procedure for refinery 
waste disposal. 


58299 Fate and effects of oil on land and in fresh waters. Hub- 
bard, E.H. (Stichting CONCAWE, The Hague). pp 289-296 of In 
Ninth world petroleum congress. Volume 6. London; Applied Sci- 
ence Publishers Ltd. (1975). 

, From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

There have recently been significant increases in knowledge 
of the behavior of oil spilled on soil or inland waters. In homogen- 
eous soil the oi! descends and if it reaches the water table it spreads 
like a pancake, the dimensions of which can be roughly calculated. 
Certain components in the oil are slightly water-soluble and may be 
carried by rain into the oh gma Investigations on subsequent 
degradation are descri The fate of oil on still and flowing water 
is discussed and short notes are given on fire risk, toxicity, taste, 
biodegradability, oxygen balance, and oil as a nutrient. 


58300 Clean-up of inland oil spills. Agius, P.J.; Ja; 

Fussell, D.R.; pr G.L. (Esso Petroleum Co. Ltd., Sou eo 
Eng.). pp 297-304 of In Ninth world petroleum congress. Volume 6. 
London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505 138—P6. 

The effective clean-up of inland oil spills is assisted by a 
knowledge of the probable sources and size of spills and of their 
behavior under various conditions. Prior planning and the provision 
of clean-up kits have been effective in dealing with such spills and 
examples are quoted which demonstrate that a coordinated approach 
is both essential and effective. 


58301 Recent advances in the effects of oil in the 
marine environment. Mertens, E.W. (Chevron Research Co., Rich- 
mond, CA); Haxby, L.P. pp 305-313 of In Ninth world petroleum 
— Volume 6. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (1! May 
1975). 

See CONF-7505138—P6. 

Results of a four-year API program on the fate and heey 
effects of oil spilled in marine environments are si 
program, involving a wide variety of marine species at all life waa 
relies heavily on chemical analysis of the water column, sediments 
and marine organism tissues for petroleum fractions. Conclusions 
from classical laboratory work must be tempered by considerations 
of volatility, solubility and persistency as affected by time. Evidence 
is presented that negates the widespread concern that marine organ- 
isms concentrate petroleum fractions indefinitely and pass them up 
the food chain. 


58302 Clean-up of oil pollution at sea and on coasts. Beynon, 
L.R. (British Petroleum Co. Ltd., Sunbury-on-Thames, Eng.). pp 
315-323 of In Ninth world petroleum congress. Volume 6. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

Research and development by industry, government and 
other organizations initially produced oil spill ———- techniques of 
limited usefulness. They were often accompanied by undesirable 
ecological side effects. Sustained efforts have more recently made 
feasible the task of containing, collecting and retrieving oil spills 
under a wide variety of circumstances and conditions. Although 
these developments have not mtade other methods of pollution 
abatement redundant, they have relegated them to a seco’ role. 
With proper contingency planning and using the described methods, 
equipment and materials, clean-up operations may now be undertak- 
en with confidence of success while minimizing environmental 
damage. 


58303 a oil spills: the benefits of between 
industry, scientists, and public authorities. Bauer, M. (Bundesminis- 
terium des Innern, fs on 325-335 of In Ninth world leum 
congress. Volume 6. London; Applied Science Publi Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

The German Federal Government has been aware for over 
twenty years of the threats to water conservation arising from 
increasing oil consumption and has therefore encouraged extensive 
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basic research in this field. To analyze results and ana 
lines, a Federal Expert wpe celle pete ee A ge lh 

sentation from industry, science and administration; CONCA 
EEC and WHO co-operate. Subjects dealt with include: technical 
regulations and training to reduce accidents; analysis of accidents 
and their ———— alert systems; equipment design; supervision 
by authorities of developing —— special training for experts, 
lawyers and attorneys; standard analytical techniques. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 60005, 60006, 60008, 60010, 
60019, 60020, 60022, 60023, 60024, 60134 


58304 (AED-Conf—75-771-004) Utilization of the sea bed ac- 

poe Ceenes es Oe Geneva conference. Liekefett, K. 
( G. (Germany, F.R.)). 1975. 16p. A German). (CONF- 
7511 oni . NTIS (US Sales Only) $3.50. 

From Information meeting) the sea a8 an. ener y and raw 
materials source; dorf, German, Federal Republic of (F.R. 
Germany) (18 Nov ro 

The discovery of extensive mineral resources on and under 
the sea bed (petroleum, natural gas, silicious manganese) has given 
rise to the question who can mine on the sea bed, also an important 
politico-economical subject in connection with the differences be- 
tween the industrial <<. the developing countries or the countries 
owning raw materials. The present position according to internation- 
al law for the utilization of the sea bed after the Geneva conference 
on maritime law in the sp of 1975 (a conference which did not 
change the present legal position) is discussed in detail. 


58305 (FEA/T—77/276) Task Force on Compliance and En- 
forcement. Final report, summary of Task Force recommendations. 
(Federal Energy Administration, <4 = D.C. (USA)). 14 Jul 
1977. 89p. Energy Administration, Task Force on Compliance and 
Enforcement, Washington, DC. 

This report summarizes findings of a special independent Task 
Force whose purpose was to recommend measures to strengthen 
FEA's enforcement program, which has been ineffective in the past. 
It recommended a comprehensive reorientation of the existing Com- 
pliance Program beginning with a massive effort at auditing the 
major integrated refiners, going back to the 1973-74 embargo period. 
In addition, the Task Force called for moving the Compliance 
program into a self-reporting system where industry is required to 
monitor itself, with appropriate audit checks and verifications by the 
agency to assure compliance, similar to the IRS enforcement system. 
Also recommended is the development of a more efficient enforce- 
ment team composed of auditors, attorneys and system analysts. 


58306 ot ens * General order 


forms. (Alabama State Oil and Gas Board, University (USA)). 1976. 
130p. State Oil and Gas Board, University, AL. 
This looseleaf publication presents the revision of the Ala- 
bama statutory law governing the drilling and production of oil and 
in this state. A complete set of forms with instructions are 
included. (DLC) 


58307 OO Contenina f So olvauet = 0 der 
tion incentive to the maximum weighted average first sale price for 
a Action No. 11). (Federal Energy Adminis- 
tration, W oe ay D.C. (USA)). 15 Mar 1977. 150p. (FEA/H— 
77/176). NTIS PC AO7/MF AOI. 

Contents: Amendment to the regulations; Historical summary 
of the implementatioa of section 8 of the Emergency Petroleum 
Allocation Act of 1973; Projected prices for domestic crude oil with 
and without the adjustment as a production incentive. 


58308 Energy conservation: responsibilities of government. Rich- 
ardson, E. (Dept. of Commerce, Washington, DC). Proc., Am. Pet. 
Inst., Sect. 3; 55: 17-27(1976). 

From 41. midyear meeting of the refinin a Ot of the 
rr Petroleum Institute; Angeles, CA, USA (12 May 

ores sles tn WU. S. on the use of energy as 
approached by the gy Resources Council and the Economic 
Policy Board is reviewed. Policies related to development of nuclear 
power are reviewed along with those related to assessment of the 
security and economic implications of a natural gas and 
petroleum. Policies concerning efficient > of cananten gas and 
petroleum from Alaska are ie reviewed. (JRD) 


58309 Reduced crude usage through increased MPG and de- 
creased VMT for passenger transportation. Hemphill, R.F.; Davis, 
P.W.; McNutt, B.D. (Federal Energy Administration, Washington, 
DC). Proc., Am. Pet. Inst., Sect. 3; 55: 149-158(1976). 
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From 41. midyear meeting of the department of the 
American Petroleum Institute; a barony ‘A, USA (12 May 
1976). 

Energy conservation in passenger transportation is discussed. 
Approaches to decreases in vehicle mileage are considered in the use 
of car pools, van pools, and urban mass transit. Approaches to 
increased efficiency are considered in vehicle design, vehicle pur- 
chase information, vehicle ion, and vehicle maintenance. It is 
noted that increasing the efficiency of new vehicles is an important 
aspect of saving fuel and i it must be combined with programs which 
are aimed at insuring that the more efficiently designed vehicles 
deliver that higher MPG i in service throughout their life. When these 
programs are combined with efforts to increase the occupancy rate 
of existing vehicles and decrease VMT, something —* a 
total program for fuel conservation in the private passenger trans- 
portation sector is achieved. This clearly Pals for a coordinated 
effort by industry, government and the public to consider and 
improve the efficiency of all aad Cone of the vehicle-fuel-operator 
system. The Energy Policy and rvation Act has made impor- 
tant steps towards this goal. (JRD 


58310 ae: gg OME I eA 
perspective. Unzelman, G.H. (Ethyl Corp., Baton Rouge, LA). Proc., 
Am. Pet. Inst., Sect. 3; 55: 161-176(1976). 

From 41. midyear meeting of the refining department of the 
a Petroleum Institute; pe Angeles, CA, USA (12 May 
1 

The energy conservation goal of more miles per crude oil 
barrel will be » Bae ome affected by the ip pod level of two 
governmental regulations of the automotive and petroleum indus- 
tries, automotive emission standards and lead anti a content of 
gasoline. Moreover, the ability of these industries to improve way 
conservation is seriously impaired by uncertainty regarding 

— If the 1978 U. S. statutory emission standards are not 
relaxed to more realistic levels and if a regulated phasedown of lead 
antiknocks is imposed, the resulting energy penalty in terms of crude 
run may approach or even exceed 10% by 1985. 


58311 Federal role in conservation and in the industri- 
al sector. Roose, J.B. (Federal Energy Administration, Washington, 
DC). Proc., Am. Pet. Inst., Sect. 3; 55: 389-401(1976). 

From 41. midyear meeting of the refining department of the 
ma eed mom g Institute; Angeles, CA, USA (12 May 

Aspects of the Energy Policy and Conservation Act are 
discussed. It is noted that the FEA is required by the Act to establish 
energy-efficiency targets for the ten most energy consumptive indus- 
tries in the Nation. Companies consuming over one- BTU's 
per year must report annually on progress toward their efficiency 
poy All parts of the ane Hie industry are affected by the Act 

RD) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 58005, 58048, 60633 


58312 (PB—265 984) Analysis of the alternatives available for 
the transportation and disposition of Alaskan North Slope crude oil. 
executive summary draft. (Federal Energy Administration, Washing- 
ton, D.C. (USA). Office of Ener Hy, Resource Development). 30 Nov 
1976. 42p. (FEA/G—77/156). S PC A03/MF A011. 

The report determines the extent to which oil produced in 
Alaska will be in excess to the needs of the West Coast region and 
analyzes transportation alternatives that need to be considered for 
the movement of any oil in excess of West Coast demand. A 
description of the various major alternative transportation systems is 
pro and environmental information relating to the construction 


and L 
Slope crude oil pricing options and considerations and the potential 
for foreign exchange or trade agreements are covered. 


Emissions from compressor stations. Binder, U.W.; Ack- 
ermann, H.; Seubert, K. (Ruhrgas, Essen, Ger). Erdoel 'Kohle, 
Erdgas, Exiom, Porechom, Brennst-Chem. 38 30: No. 4, 165-172(Apr 1977). (In 


a stringent rules and regulations reflect the great 
rtance attached to environmental issues in all countries 

on Mt the world. Industrial ts produce air ar ge noise, vibra- 
tions and similar undesirable emissions. In no special consid- 
erations are required for the design of natural gas compressor 
stations in order to comply with maximum air pollution levels, 
whereas the noise and the vibrations ted by these stations 
necessitate measures of the type descri in this article. 8 refs. 


58314 ets gente oy ties (VLCC’s) at the Wil- 
helmshaven deepwater harbor. Philipp, A. (Nord-West Oelleitung, 
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Wilhelmshaven, Ger). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 30: No. 4, 173-180(Apr err (In German). 

Nord-West ae GmbH, a company formed in 1956, 
began its operations in 1958 for the purpose of ensuring oil supply to 
six refineries in the Rhine-Ruhr area via pipeline. Consequently, it 
built an oil terminal at Wilhelmshaven and an oil pipeline from that 
harbor to Cologne. A new pier for handling tankers up to 250,000 
dwt was added in 1971. This article reviews the unloading proce- 
dures for tankers--very large crude carriers (VLCC’s)--at the Wil- 
helmshaven deepwater harbor. These procedures include entering 
the Jade waterway, berthing at the NWO pier, unloading, ballasting, 
cargo accounting, as well as leaving the berth. 5 refs. 


58315 Application of the method of pattern recognition to 
determination of hydraulic characteristic of functioning pipelines. Gat 
lyamov, A.K.; Minigazimov, M.G.; Sultanov, N.F.; Shammazov, 
A.M.; Galiakbarov, V.F. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 1, 85-87(1977). (In Russian). 

Utilization of eae learning models to the calculation of 
the hydraulic characteristics of the functioning main pipelines is 
proposed. The relative error rate in accordance within each class is 
considerably lower than the error rate according to a determined 
model. 


58316 Pump-drive system for Trans-Alaska oil pipeline. Energy 
Process. /Can.; 69: No. 3, 22-27(1977). 

Proven reliability was an obvious major consideration in the 
selection of the pump-drive system for the Trans-Alaska oil pipeline 
now nearing startup. Cooper Energy Services was selected to pro- 
vide all the power units for the system. This is a description of the 
equipment. 


58317 Estimation of the beginning of manifestation of the effect 
of decrease of hydraulic resistances during turbulent flow of liquids 
with polymeric additives. Safarov, V.V. (Azerb SSR Inst of Pet and 
Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
12, 73- pe 1976). (In Russian). 

The effect of polymeric additives on hydraulic resistance 
along a pipeline is experimentally investigated. It is found that the 
ratio between the pipe length corresponding to the beginning of the 
decrease of the resistance and its diameter depends essentially on the 
concentration of polyisobutylene in a turbulent flow. 


58318 Flow of liquid from external cylindrical nozzles with coni- 
cal inlets. Komlev, A.F.; Skobel’tsyn, Yu.A. (Groznyi Pet Inst im. 
M.D. Millionshchikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 11, 53-56(1976). 

Formulas are derived to determine flowrate coefficients of 
external cylindrical nozzles with a conically shaped inlet depending 
on the Reynolds number, the relative length of the nozzle, the 
conical inlet, and the angle of taper. Experimental investigations 
show a high degree of convergence. Discrepancies between the test 
data and those calculated with the aid of the formulas do not exceed 
1%. 


58319 Investigation of variation of flow velocity as a result of 
paraffin deposition during transfer. Armenskii, E.A. (Ufa Pet Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 75-77(1976). (In 
Russian 


. theoretical solution of the title problem is presented. Con- 


stant pressure at the beginning of the pipeline is assumed. By means 

of a joint solution of di erential equations of heat balance for the oil 

same and for the pipeline walls with paraffin deposited along its 
Fengt, the regularity of the change of the oil pipeline radius alon; 
gth is determined. The latter relation is solved together wit 

he equation of the flow of oil in the pipeline. The final solution 

makes it possible to determine the changes in the velocity of flow of 
a liquid depending on the pipeline radius variable longitudinally. 


58320 Analysis of electric safety in the area of pipelines with 
direct electric Patsuk, A.A. (Noril’sk Evening Ind Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 28: No. 5/6, 36-41(1976). 
(In Russian). 

An analysis of electric shock situation in the area of main 
Pi <= with direct electric heating is carried out. Account is taken 

the processes of superposition of potentials on the pipeline due to 
electric heating and ground faults in the electric supply systems. 
Expressions are obtained suitable for engineering calculations when 
designing systems of direct electric heating with a rectified current 
and for evaluating the level of electric safety in the pipeline area. 9 
refs. 


58321 Fuel conservation programs for seagoing vessels. Wilson, 
B.H. (Chevron btm Co., San Francisco). Proc., Am. Pet. Inst., 
Sect. 3; = 461-467(1 76). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 


1976 
on consume the equivalent of 2 to 5% of the crude oil 
cargoes be oe deliver. The oil industry has a stake in their fuel 
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consumption. One way to improve fuel utilization is to invest in 
larger, modern ships. T-2 tankers 0) — with about a 2.8 cargo-ton 
to engine horsepower ratio. Very large crude carriers operate with 
up to a 100 cargo-ton to horsepower ratio. Furthermore, a T-2 
consumes about 0.8 pounds of fuel per horsepower hour while ihe 
large modern ship consumes as little as 0.4 pounds per horsepower 
hour. Another way to conserve fuel is to operate ships at a reduced 
speed. However, the ship and crew in this situation are underuti- 
lized. Reduced speeds usually are economic only when there is a 
surplus of ships. A third way to conserve fuel is to maintain and 
operate each ship as close to the design conditions as possible. 
Methods for conserving fuel through improved day-to-day oper- 
ations are essentially the same at sea or ashore. Chevron Shipping 
Company currently operates a fleet of about 70 tankers. It has 
improved fuel utilization in each of the above three ways. The 
number, size, operating speeds, and thus the basic fuel consumption 
of the ships in the fleet are determined by trade demands and 
economic considerations. A program to operate power plants more 
efficiently began with a top management commitment to conserve 
fuel in every way possible. This resulted in the —— ongoing 
program and organization. The key to success has been the special 
assignments of capable and experienced seagoing chief engineers to 
carry the program to the ships at sea. 


58322 New developments in pipeline design, construction, 
operation. Watkins, R.E. pp 241-350 of In Ninth world noe 
congress. Volume 3. London; Applied Science Publishers Ltd 


(1975). 
975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 ' 

See CONF-7505138-—P3. 

Pipe material specifications and possible future requirements 
are discussed. Recent trends in design principle are examined, in 
particular, the attempts to prescribe fatigue life of pipelines in 
service, and the acceptance of some degree of plastic strain. A brief 
review is given of problems which have arisen in the design and 
construction of pipelines for arctic conditions and the hostile d 
waters of the central and northern North Sea, and measures which 
are being taken to overcome them. Recent application of safety 
measures and environmental conditions is discussed. 


58323 Marine transportation of crude oi] and products. Yama: 
S. Gapan Tanker Owner's Association, Tokyo). pp 353-365 of in 
Ninth world petroleum congress. Volume 3. London; Applied Sci- 
ence Publishers Ltd. (1975). 

) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P3. 

The technical and economic changes in the marine transporta- 
tion of crude oil and its products for the past four years is reviewed. 
The world tanker fleet is analyzed by ships’ sizes, specifications, and 
routes. Relevant elements which call. for or support the progress and 
changes of oil transportation are noted including increasing volume 
and changing patterns of oil trade: further considerations of safety 
and environmental conservation; and technical achievements in ship- 
building and marine engineering. Economics of tanker management 
consisting of ship prices, operating costs, investment effect and 
operational constraints are highlighted and some conclusions and 
forecasts are given. 


58324 Estimation of space charge and field strength in tanks 
during top filling with einstosetatiguiny chenanitiay teams, Cemenndts H.; 
Schoen, G. (Physikalisch-Technische Bundesanstalt, Braunschweig, 
Ger.). pp 147-158 of In Ninth world petroleum congress. Volume 6. 
London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

To assess the electrostatic hazard associated with top loading 
of tank trucks and rail tank waggons, fill studies were performed 
using large-scale equipment. Varying fill rate and fuel conductivity, 
peak values of field strength and potential were obtained from which 
the occurrence of k breakdowns can be predicted. The non- 
uniform charge distribution is described by the “relaxation volume”. 
A set of simple formulas limiting the fill rate have been derived 
which refer to situations of different degrees of risk, e.g., whether or 
not projections are present inside the tank. On these results future 
safety rules may be based. 


PROPERTIES 
REFER ALSO TO CITATION(S) 58168, 58262, 58319, 58327, 60237 


58325 Atomization of oils by swirl spray pressure nozzles. Dom- 
browski, N.; Tahir, M.A. (Univ. of Leeds, Eng.). J. Inst. Fuel; L: No. 
403, 59-67(Jun 1977). 
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A study of the atomization of oils covering a viscosity range 
of 0.053 to 0.021 kg/ms has established that for a given sheet 
velocity, mean drop size is unaffected by liquid viscosity. This 

rted for other forms of atomizers but 
an explanation is proposed that attributes the cause to the nature of 
the flow of viscous liquids within a swirl chamber. Viscosity depen- 
dencies obtained by other investigators, and confirmed in this work, 
are found to occur only with a correlation based upon the ejection 
pressure, which masks the reduction of sheet velocity ( (and hence of 
the disruptive forces) with increasing viscosity. Further, while the 
internal losses increase with viscosity, they are less affected by 
nozzle design than those observed previously with water. 18 figures, 
3 tables. 


58326 Group composition of sulfur and compounds in 
Belorussian oils from new industrial sites. Egi v, Yu.G.; Agabe- 
kova, L.A.; Savon’kina, M.G.; Kozlova, T.I.; Smol'skii, A. M.; Rad- 
kevich, S. E. (Inst. Fiziko-Organicheskoi Khimiya, Minsk). ” Dokl. 
Akad. Nauk BSSR; 20: No. 7, 621-623(Jul 1976). (In Russian). 
Results of a grou analysis for nitrogen and sulfur compo! 
are presented for new Belorussian oils. The main part of the sulfur 
compounds belong to the sulfide and residual sulfur fraction. The 
content of total nitrogen in the oils does not exceed 0.22 wt %. The 
ee nee ee 
nitrogen being 9.3 to 27% of the total content of nitrogen in 
the oils. 2 tables, 7 refs. (SJR) 


58327 (COO—4074-3) Fleet test of re-refined oil. First annual 
progress report. Ulrichson, D.L. (Iowa State Univ. of Science and 
Technology, Ames (USA)). May 1977. Contract EY-76-S-02-4074. 
lip. . NTIS, PC A02/MF AOI. 
test is designed to obtain comparative performance data 
on re-refined and virgin 10W-30 motor oils and hydraulic oils in fleet 
use. The vehicles are provided by the lowa Department of Trans- 
rtation. The re-refined oils are the commercial product from 
otor Oils Refining Company, MORCO, and the experimental 
uct from the lesville Energy Research Center, BERC. 
orty-six vehicles which include station wagons, pickups, and trucks 
with hydraulic systems are being operated in normal use with one 
vehicle on virgin oil for each vehicle on re-refined oil. Oil change 
samples are being analyzed by standard ASTM methods. 4000, 8000, 
and 10,000 mile oil change intervals are being used. All vehicles 
were in operation by September, 1976. All test oils are performing 
satisfactorily at all three drain intervals. No significant differences 
have been noted among the three oils. Twelve of the vehicles on 
4000 mile drain intervals have been changed to 8000 mile drain 
intervals to increase the stress on the oils. Final discrimination 
amon; <p wilGo bened on Gupedll tad Want cain te tcaanie Gr 
an independent laboratory and on the accumulated analytical data 
from oil change samples. 4 tables. 
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different temperatures and pressures. Kadzharo 
rye SSR State Pedagog Inst im. V.I. Lenin). Izv. Vyssh. chen. 
Zaved., Neft Gaz; No. 1, 88(1977). (In Russian). 

Results of an experimental investigation of the dynamic vis- 
cosity of ethyl acetate within the temperature e of 321.66-492.86 
K and the pressures of 1-490 bar are presented. investigation of 
viscosity was carried out by the capillary method with a 1% error 
rate. Relying on ex tal data with regard to the viscosity of 
ethyl acetate, an equation of state is derived. 


58329 Method of determination of critical pressures of binary 
mixtures of n-alkanes. Kolmanyan, S.R.; Nersesova, N.A. (Azerb 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., NG Gaz; No. 1, 67-72(1977). (In Russian). 
etical method of determination o critical pressures of 
binary gee of n-alkanes (including mixtures with methane), 
relying on the thermodynamic similarity of their behavior, is present- 
ed. Factors determining the value of deviation from additivity of the 
critical Seamieee'e of the components of binary mixtures of n-alkanes, 
on their weight composition, are clarified. Generalized 
Sauna c g the degree of nonadditivity of — pres- 
sures of mixture congediinn and similarity parameters of the mix- 
tures are plotted. The curves are described mathematically and are 
expressed by formulas in nondimensional parameters. 25 refs. 


58330 epee | ~q— of heat transfer to benzene at 
supercritical pressure and numbers. Mamedov, A.M.; 
Kalbaliev, F.1.; Isaev, G.L.; ym F.K. (Azerb SSR Inst of Pet and 
Chem im. M Azizbekov). "Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
i, es 94 (in Russian). 

It is found that, in experiments with aromatic hydrocarbons, 
both at high (Re<10*) and low Reynolds numbers (Re<10*), the 
course of the temperature curve changes several times, twice being 
accompanied by heat transfer improvement. The first improvement 
of heat transfer corresponds to the near-pseudocritical temperature, 
and the second improvement occurs at high heat fluxes g and high 
wall temperature t/sub w/. 
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58331 Density of liquid ethylene at phase equilibrium curves. 
Golovskii, E.A.; Tsymarnyi, V.A. (Odessa Inst of Eng of the Marit Marit 
Fleet, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 81- 
82(1977). (In Russian). 

By means of extrapolation of isxchores for saturated vapor 
pressure, the values of density of liquid ethylene at the liquid/vapor 
equilibrium line are found. 9 refs. 


58332 Experimental determination of Wilson parameters. Mon- 
fort, J.P. (Univ Nacl Auton de Mex). Rev. Inst. Fr. Pet. Ann. 
Combust. Liquides; 32: “sant % ares at (In French). 

From a new e ental method, relative volatilities a/sub 
i/j=(y/sub i//x/sub i Aiy/sub j//x/sub j/) for a binary mixture are 
obtained; vapor-liquid equilibrium data are presented for several 
systems, i.e. toluene-acetonitrile, benzene-acetonitrile and benzene-n- 
heptane at 45°C. The two adjustable energy parameters of the 
Wilson equation, A/sub ij/-\/sub ii/, are obtained by adapting the a/ 
sub i/j/ data for these binary 73 mixtures and for alcohol-hydrocar- 
bon mixtures previously studied. The results obtained in predicting 
bubble-pressure data for binary and ternary mixtures are consistent 
with experimental data. The experimental method is therefore useful 
for selecting extractive agents in extractive distillation. 14 refs. 


58333 Experimental determination of the density of liquid ethyl- 
ene within the temperature range of 104-220 K at the pressures of up 
to 600 bar. Golovskii, E.A.; Mitsevich, E.P.; Tsymarnyi, V.A. 
(Odessa Inst of Eng of the Marit Fleet, Ukr SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 12, 72(Dec 1976). (In Russian). 

Results of an experimental investigation of thermal properties 
of liquid ethylene up to the solidification curve are presented. 


58334 Possibility of photocolorimetric investigation of oil types 
of the ist horizon of the productive strata of the 

Bezirova, R.Kh.; Simkhaev, V.Z.; Radchenko, I.M. (Azerb SSR Inst 
of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 12, 20(1976). (In Russian). 

The possibility of photocolorimetric investigation of the 
Kyurovdag oil is considered. Relying on the studies made, it is found 
that the best results are obtained when utilizing benzene as a solvent, 
with a 1% concentration of solutions, the distance between the 
working edges of the trays 1.070 mm, and a No. 5 light filter (green) 
of the FEK-M-56 device. 


58335 Geochemistry of oils of the VIIth horizon of the Sangacha- 
ly-offshore--Duvannyi-offshore--Bulla Island Gadzhi-Kasu- 
mov, A.S.; Bezirova, R.Kh.; Alimuradov, Sh.E. (Azerb SSS Inst of 
Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 11, 3/5(1976). (In Russian). 

Relying on a study of the group hydrocarbon composition of 
the debenzined part of oils, it is found that, with increased depth of 
submersion of the VIIth horizon of the deposit in question, the 
content of aromatic hydrocarbons increases and the content of 
methane hydrocarbons decreases. 


58336 Orthobasic specific volumes and heats of vaporization of 
ethylbenzene and paraxylene. Ahundov, T.S.; Imanov, Sh. Yu.; Baira- 
mova, N.N. (Azerb SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 38(1976). (In Russian). 
Data on specific volumes of ethylbenzene and paraxylene at 

the upper and lower boundary curves, as well as values of the heat 
of vaporization, calculated on the basis of the equations of state and 
of the P-T relation, are presented. 


58337 Effect of fuel on petroleum coke loss. Voloshin, N.D.; 
Lizunov, A.N. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 11, 49-50(1976). (In Russian). 

An estimation of the eficct of fuel composition on petroleum 
coke loss 1a the course of its calcination is given. A mathematical 
model of the interaction between coke and air as well as flue gases is 
used for this . It is shown that, with an increased content of 
hydrogen in coke losses increase, too. In order to reduce these 
Sa a NT Oe ee 8 SSS Cael op Gaetiae Chan gutseme 


a Heat transfer by free convection from a vertical pipe to 
at supercritical pressure. Mamedov, A.M.; Kalbaliev, F.1.; 
ee ee thd Eee ter hes ee en M. 
Azizvekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 65- 
68(1976). (In Russian). 
Results of ex gations 
found that, at Sm cr/, ti<t/sub m/<t/sub w/ (where ti- 


tal investi are presented. It is 


temperature of the liquid, sie & ae eno eee 

m/--temperature corresponding to the maximum heat 

uh gnodied gummed, Ge comme of Gin cone hoe yw hd 
ity of the heat flux) c several times. On two occasions 
changes are accompanied by an t in heat transfer. 

The first improvement of the heat wdighen whe du 

critical region of the state of the substance, and 
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high temperatures of the wall and high thermal fluxes. Data on heat 
transfer are generalized by a single critical equation. 


58339 Approximate method of calculation of the filtration of a 
liquid in a fissiporous and medium. Efimova, L.N.; Reiten- 
bakh, V.G.; Gatin, G.N. (Ukhtinsk Ind Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 11, 69-73(1976). (In Russian). 

Relying on the theorem of comparison for ordinary differen- 
tial equations, approximate evaluations of the equation of the filtra- 
tion of a fluid in a fissiporous and porous medium are constructed. 

pr a solutions are presented for 2 problems: determination 
he inflow of a fluid to the operating gallery of wells, and putting 
into service a forcing well with Q-const. The exactness of the 
evaluations obtained and the range of their application is determined. 
It is shown that it is possible to obtain a solution of the filtration 
equation by means of iteration with a set degree of exactness. 10 refs. 


58340 Thermodynamic indices of the process of the vapor conver- 
sion of hydrocarbons. Kazarnovskii, Ya.S.; Semenov, V.P.; Mai- 
durov, N.P.; Barkanova, L.I. (State Sci-Res and Des Inst for the 
Nitrogen Ind, USSR). Theor. Found. Chem. Eng. (USSR) (Engl. 
Transi.); 10: No. 4, 496-501(1976). 

A simple method is developed for calculating chemical equi- 
librium for the vapor conversion of various hydrocarbons in a wide 
range of temperatures, pressures, and H2O/hydrocarbon ratios. 8 
refs. 


58341 Possibilities of application of the Hirshcelf, —, 
McGee, and Sutton equation to the calculation of thermal properties of 
freons. Geller, V.Z.; Baryshev, V.P.; Bondar, G.E. (Odessa Technol 
Inst of the Food ind, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
28: No. 5/6, 111-115(1976). (In Russian). 

A verification of the possibilities of the Hirschfeld, Buehler, 
McGee, and Sutton equation shows that, for a considerable number 
of freons and some hydrocarbons in the low and moderate tempera- 
ture region, the calculated density values agree well with the experi- 
mental data. Relying on the calculations made, the method consid- 
ered is recommended for the determination of thermal properties of 
little known freons. 21 refs. 


58342 Physical and mathematical simulation for development of 
gas-condensate fields and fields of volatile oils. Abasov, M.T. (Inst. of 
Deep Oil Gas Fields, Baku); Gurevich, G.R.; Korotaev, Yu.P.; 
Kundin, S.A.; Rozenberg, M.D. pp 365-376 of In Ninth world 
rit congress. Volume 4. London; Applied Science Publishers 
td. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 

1975). 


See CONF-7505138—P4. 

Methods and results of experimental and theoretical investiga- 
tions on phase behavior and flow of hydrocarbon mixtures with mass 
transfer are considered. The mathematical model of flow is given. 
The model describes depletion of an oil-gas condensate deposit of 
finite limits and gas recycling. A method of calculation for phase 
behavior and hydrocarbon mixture properties under pressures close 
to critical is presented. As a result of experimental and numerical 
calculations for a multi-component flow equation the main features 
of the considered process are studied more fully. The main field 
parameters are obtained. Calculation and experimental results are 
analyzed and compared. 

58343 Use of the Soave—Redlich—Kwong equation of state for 

condensate fluid behavior. Peng, D.Y. (Univ. of Alberta, 
Edmonton); Bishnoi, P.R. pp 377-388 of In Ninth world petroleum 
congress. Volume 4. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Ways are shown in which the Soave-Redlich-Kwong equa- 
tion can be used to predict the phase and volumetric behavior of 
multicomponent hydrocarbon or hydrocarbon-non-hydrocarbon sys- 
tems when an interaction parameter for each binary pair involving a 
non-paraffin hydrocarbon is used in evaluating the mixture con- 
stants. Examples are given to show the reliability of the predictions 
for reservoir-type fluids containing nitrogen, carbon dioxide, hydro- 
gen sulfide, and/or aromatics. the complete analysis of a 
reservoir fluid is unavailable, one retrograde dew point or the 
molecular weight, density and boiling point distribution of the heavi- 
er fraction are required. 


58344 ce ay ns of .densities and thermal expansion coeffi- 
cients to petroleum measurement. Hall, A.H. (American 
Petroleum Inst., Houston, TX); Simpson, J.A.; Whetstone, J.R. pp 
291-304 of In Ninth world a congress. Volume 5. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5S. 
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Measurement of bulk petroleum requires knowledge of the 
density and thermal expansion coefficient inorder that volume at 
standard temperature can be calculated. The United States Bureau of 
Standards and the American Petroleum Institute are cooperating in a 
project to investigate these physical properties of current sources of 
crude petroleum and finished products. The measurements obtained 
at the Bureau will have an accuracy of better than ten per 
million and will tie to the "Systeme International” units for mass, 
length and temperature. Results are to be compared with the data 
base of the ASTM-IP-API Petroleum Measurement Tables. 


58345 Advances in theory and practice of utilization of engine 
lubricants. Behling, R.D. (Institut fuer Forschung und Entwicklund, 
Hamburg); Eberan-Eberhorst, C.G.A.; Pike, W.C. pp 327-344 of In 
Ninth world petroleum congress. Volume 5. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5S. 

The — of Otto, diesel, rotary piston, and 
engines as well as of automotive turbines are reviewed with 
ence to standardized test methods used to define lubricant hae oa 
mance in Europe, Japan, and the USA. Conflicti uirements due 
to differences of design, consumer habits, and legislation are dis- 
cussed. Developments in the field of base oil Rasy includin; 
synthetic materials, and in additive technology are considered; 
vances in the theory of friction and wear and the role of physics and 
chemistry in engine lubrication are reviewed. Trends towards shear- 
stable wide-bracket multigrade oils, low ash levels and increased oil 
drain periods are discussed. 


STORAGE 
REFER ALSO TO CITATION(S) 58220, 58539, 60023, 61120 


58346 (FEA/S—77/129) Strategic Petroleum Reserve. Supple- 
ment to final environmental impact statement for Choctaw salt 
dome. (Federal Energy Administration, Washington, D.C. (USA)). 
May 1977. 112p. Energy Administration, Strategic Petroleum Re- 
serve Office, Washington, DC 

FEA proposes to implement the Strategic Petroleum Reserve 
provision of the Energy Policy and Conservation Act of 1975 
through the development of a 94-million barrel crude oil storage 
facility at the Bayou Choctaw salt dome in Louisiana. This site- 
specific EIS supplement analyzes the environmental impacts of the 
proposed St. James oil distribution system (terminal and pipeline) as 
compared with the Addis distribution system considered in the final 
EIS. (DLC) 


58347 (FEA/S—77/211) Strategic Petroleum Reserve. Draft 
supplement, final environmental impact statement, Bryan Mound salt 
dome. (Federal Energy Administration, Washington, D.C. (USA)). 
Jul_ 1977. 382p. Energy Administration, Strategic Petroleum Reserve 
Office, Washington, 

This document is a draft supplement to the final environmen- 
tal impact statement for an underground crude oil storage facility at 
the Bryan Mound salt dome located in Brazoria County, Texas. This 
draft supplement discusses only those immediate areas which would 
be impacted by the construction and operation of the newly 
posed systems for the Bryan Mound facility. 25 tables, 36 


58348 gy eee —_ Petroleum Reserve Plan. 
Amendment No. 1. Acceleration of development schedule. Energy 
action No. 2 (Federal Energy Aaeiieaen Washington, D.C. 
(USA)). Jun 1977. 78p. Energy Administration, Strategic Petroleum 
Reserve Office, Washington, 

The Energy Policy and Conservation Act (EPCA), signed 
into law on December 22, 1975, authorized the creation of a Strate- 
gic Petroleum Reserve (SPR). The objective of the SPR is to 
provide for the storage of substantial quantities of petroleum in order 
to diminish U.S. vulnerability to the effects of a severe petroleum 
supply interruption. The purpose of this Amendment to the Strategic 
Petroleum Reserve Plan, which was transmitted to Congress as 
Energy Action No. 10 on February 16, 1977, and became effective 
April 18, 1977, is to present an accelerated schedule for the 
Reserve's development. This Amendment is to accelerate the devel- 
opment schedule to have 500 million barrels (MMB) of oil in storage 
by the end of 1980. This Amendment describes the accel- 
eration of the SPR and discusses briefly the implementation activities 
necessary to achieve the objective. The benefits and costs of the 
proposed action are estimated. The economic and environmental 
impacts of the modified program are also assessed within this report. 


—s (NP—22200) Report on emergency petroleum storage in 
Pecoraro, J.M.; Fairbank, P.; we ra Vika, J.; 
Pider Re Arpin, O.; Keppler, RR. (New England Federal Regional 
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Council (USA). Energy Resource Development Task Force). Oct 
1976. 1067p. Washington, DC. 

The conclusion was reached that the safest, most economical, 
and most environmentally sound proposal is the development of 
rock-cavern underground — in the granitic geologic formations 
readily available in this part of the country. (LK) 


58350 New concepts for design of very large storage tanks. 
McGrath, R.V. (Chicago Bridge and Iron Co., Oak Brook, IL). 
Proc., Am. Pet. Inst., Sect. 3; 55: bp big 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

, a 7 oil in very large tanks has obvious advantages in 
reducing ground iping, and tank equipment. In addition, the 
loading and unl ding } super tankers can be expedited with the use 
of large tanks and fast pumping rates. This paper presents design 
concepts which permit the extension of tank diameters and capacities 
substantially beyond the maximum presently obtainable sizes under 
API Standard 650 design rules, without necessarily exceeding the 
A ix G maximum plate thickness of 1.75 inches. Comparisons 
of tank sizes obtained by the new concepts have been made on an 
assumed shell height of 64 ft. With this height Appendix G of API- 
650 will calculate a maximum diameter of 409 ft., giving a nominal 
capacity of 1.5 million barrels. A lower shell height will permit an 
increase in diameter and a larger capacity. The first concept utilizes 
a continuous steel band around the tank shell. The restraint of the 
tank bottom results in a bulge in the shell circumferential stress 
which governs the plate thickness in the lower shell. A circumferen- 

band can reduce the localized stress bulge to a uniform stress 
pattern. The reduction in the maximum stress permits a thinner shell 
plate or a larger tank size. A second method uses an external liquid 
Sow yg? against the tank shell. With an outer wall containing a 
iquid, the diameter (and capacity) of the inner tank shell can be 
increased substantially.An outer steel shell, an earthen dike or retain- 
ing wall can be eer to contain a height of water on the outside 
of the inner tank. design liquid pressure against the inner tank 
shell can be reduced to the differential pressure between inner and 
outer liquids. The reduced pressure would permit tank designs to an 
exceptionally large ca wy, A third concept utilizes a reinforced 
concrete retaining wall to resist the internal pressure against the 
lower part of the steel shell. 


58351 Procedure for storage of oil produced at great depth at sea. 

Bosio, J.C. (ELF-RE, Service Etudes Pro; mes Marine, Paris); 

congress Lis 3 hang J.E. pp 71-83 of In Ninth world petroleum 
olume 4. London; Applied Science Publishers Ltd. 

(1978). ( (In French 

975) rom 9. World Petroleum Congress; Tokyo, Japan (11 May 

1 


See CONF-7505138—P4. 

pay sgn we ema of oil at great water depth requires new 
concepts for storage at sea. Concrete and steel solutions are 
analyzed. Construction, towing, and installation problems are re- 
vised, using the Ekofisk tank in the North Sea as an example. 
Consideration is applied to other solutions, including the use of 
nuclear power. 


58352 Optimization of production and 
: world’s first giant offshore Zamani, A.A.; 
Ahmadi, H. (Iran Pan American Oil Co., Teheran). pp 115-126 of In 
Ninth world petroleum congress. Volume 4. London; Applied Sci- 
ence Publishers Ltd. (1975). 
1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—P4. 


One of the major problems of production in deep water is the 


storage of prod crude, particularly in small, isolated fields 

where the high cost of submarine pipelines to an onshore terminal 
would preclude economic development. The use of floating storage 
is one alternative which should be considered. Although it is located 
in water of only about 140 ft depth, the barge Pazargad has now 
been in service for Iran Pan American Oil Company since October 
oo a the ex with this barge should prove valuable for 

similar installations in much ter water depth. A 

PrIPAN IPAC’s experiences with the one million-barrel barge is presen 
outlining the problems encountered and solutions attempted. Fol- 
lowing a brief description of the barge, the mooring system, and the 
submarine and floating hose systems, experiences with wind and 
current forces, hose performance, mooring line, and other equipment 
performance are reviewed. Particular emphasis is placed on addition- 
al information obtained in the three-year period since the paper 
presented at the SPE, European Spring Dievien 1972. 


58353 Saad Deeiies oo Se Seer weteinn eat 

cavity leaching and new procedures for fuel reheating in the caverns. 

Renaud, A.C.; Dubois, D. pp 71-79 of In Ninth world leum 
ama Volume 5. pest Applied Science Publi 

(1975). (In French) 
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From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5S. 

In situ measurements in salt cavities are described. One of the 
experiments consisted in measuring during three months the volume 
of creep of a 1000 m deep, 280,000 m* large cavity, after lowering 
the pressure. Another test consisted in overpressuring several cav- 
ities, approximately at the same depth as above, and of similar 
volume. The pressure was then restored to the previous value and 
the observed volume variations compared. A process is described for 
removing the heavy cold residual fuel from long galleries by circu- 
lating hot water on the upper surface of the fuel. 


58354 Experiences gained in the creation and operation of cav- 

erns in salt domes with a large content of impurities. Lanbrich, K.H. 
(Deutsche Shell Refinery, Hamburg); Kuehne, G. pp 81-88 of In 
Ninth world petroleum congress. Volume 5. London; Applied Sci- 
ence Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
975). 

See CONF-7505138—P5S. 

When the erection of large storage capacity for crude oil or 
products becomes , conventionally built tanks are more 
expensive than underground storage in salt deposits. The creation of 
a cavern field of finally 3.6 million m* near Hamburg is described 
including the solution of geological and rock-mechanical problems 
which arose due to the fact that several potash layers are folded in 
between the sodium chloride. Operational results and experiments on 
the influence of product quality, especially the solubility of up to 900 
ppB salt in the product, are reported as well as changes of the shape 
and size of the caverns used under repeated turnover conditions. 


58355 storage 
with special consideration to a safety, 
environment i K.; Koch, R.; Schleicher, H.; 
Dreyer, W.; Fuerer, G. pp 97-107 of In Ninth world leum 
a9 5 Volume 5. London; Applied Science Publi Ltd. 
1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
See CONF-7505138—PS. 
The planning and o ion of caverns must be subject to 

oa regulations. legislation should be comprehensive 

and independent from the right to exploit the salt deposit. For 
reasons relating to environmental protection, caverns should be 
established in unpopulated areas. Projects to be established in the 
vicinity of densely populated areas must be coordinated with region- 
al town and country planning authorities. For the planning and 
operation of storage caverns computation of the stability is of 
importance. The number of caverns per unit area shall be governed 
by the convergence behavior. There are usually no difficulties in 
producing water for cavern projects. The outlet of the brine into 
rivers or the sea must be subject to regulations relating to environ- 
mental protection. Possible shifting of the ground above the cavern 
complex will be controlled by continuous precision altimeter mea- 
surements. 


COMBUSTION 


REFER ALSO TO CITATION(S) 58020, 58981, 58988, 60084, 
60234, 60236, 60237, 60238, 60239, 60240, 60251, 60589 


58356 ee eae Heat radiation from petroleum 
fires. Haegglund, B.; Persson, L.E. (Foersvarets Forskningsanstalt, 
Stockholm (Sweden)). Jul 1976. 26p. Dep. NTIS (US Sales Only), 
PC A03/MF AO1. 

The heat radiation from JP-4 fuel fires was studied. The pool 
sizes were between 0.5 and 10 meter in square. Both the —_ 
eT en oe ee 
measured. The total intensity increased with increasing tae Sm 
- the value of 13 W.cm™* at the flame depth of 150 

ith further increase of the fire size the values of the intensity 
wane Gusidanstie Suailier duo te eauahe Mecianeiien ef Gatnans 
zone. A method of measuring the distribution of the radiant energy 
over the fire plume by means of an IR-camera is described. Finally a 

simpliied method is presented, based on the measured data, to 
calculate the radiation field near liquid fuel fires. 


58357 Chemical factors influencing 

fuel oil. Bocca, P.; Fontana, M.; Belli, R.; Bi i 

Ital, Fiumicino, Italy). Riv. Combust.; w: No. 8, 239-252(A 
An experimental 
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influence of chemical factors on soot formation, all the fuels tested 
were first characterized by chromatographic fractionation and densi- 
metric analysis. The results indicate that particulate emissions can be 
directly related to the presence in the fuel of heavy, highly con- 
densed aromatic rings in the range from Cso0 to Cso. These com- 
pounds are responsible for the presence of large carbonaceous spher- 
oids, called cenospheres, in the flue gas, and can be quantitatively 
defined as the sum of the polar-aromatic content and the asphaltene 
content of the fuel, as measured by generic fractionation followed by 
the chromatographic step. 5 refs. 


58358 Energy and maintenance savings by use of fuel and fireside 
additive programs. Williams, G.D.; Cotton, I.J. (Betz Labs., Inc., 
Trevose, PA). Proc., Am. Pet. Inst., Sect. 3; 55: 821-839(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Problems associated with burning residual oils and other fuels 
are discussed along with which fuel additives and fuel management 
programs have helped solve such problems in the hydrocarbon 
processing industry. Case histories are presented to indicate the 
benefits possible through application of fuel management programs 
and the use of proper additives. (JRD) 


58359 Research based on in-situ combustion and recent results. 
Burger, J. (Institut Francais du Petrole, Rueil-Malmaison); Aldea, 

A.; Petcovici, V.; Sahuquet, B.; Delye, M. pp 279-289 
of In Ninth world petroleum congress. Volume 4. London; Applied 
Science Publishers Ltd. (1975). (In French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

The original results of an in situ combustion project and of 
the related laboratory work are presented. A low-gravity crude-oil 
reservoir has been producing by dry combustion since 1964. This 
combustion process has been controlled by appropriate field tech- 
niques and laboratory experiments. Sweep efficiency has been deter- 
mined for this in situ combustion project. Recovery is increased by 
water injection into the burned-out zone; this has been correlated 
with laboratory results. Moreover, wet combustion was studied in 
the laboratory and recently tried out in the field (pilot test). The air 
requirement decreases and combustion-front propagation is regular- 
ized. 


58360 Power stations based on partial oxidation of residual fuel 
oils. I. Introduction and alternative schemes. Christianovich, S.A.; 
Maslennikov, V.M.; Pisman, M.K. (Inst. of High Temperatures, 
Moscow). pp 21-29 of In Ninth world petroleum congress. Volume 
6. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

A method is described for the multi-stage combustion of high- 
sulfur residual fuel oils in thermal power stations which ensures 
minimum contamination of the atmosphere. In the first stage of 
combustion high-pressure steam and fuel gas are produced. The 
latter is cooled and freed of ash and sulfur compounds. The steam 
and the purified gas are then used for power generation. The method 
gives a high rate of sulfur removal and considerable reduction of 
nitrogen oxide emission. This new power station concept employs 
gas turbines and steam/gas turbines to obtain an optimum use of 
energy. A discussion of its technical and economic aspects is includ- 
ed. 


58361 Power stations based on partial oxidation of residual fuel 
oils. II. Case study for a 140 and a 200 MW(e) power station. Ter 
Haar, L.W.; Cornelisse, C.L.E. (Internationale Petroleum Maats- 
chappij B. V., The Hague). pp 31-35 of In Ninth world leum 
— Volume 6. London; Applied Science Publishers Ltd. 
(1975). 


From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

A method is described for the multi-stage combustion of high- 
sulfur residual fuel oils in thermal power stations which ensures 
minimum contamination of the atmosphere. In the first stage of 
combustion high-pressure steam and fuel gas are produced. The 
latter is cooled and freed of ash and sulfur compounds. The steam 
and the purified gas are then used for power generation. The method 
gives a high rate of sulfur removal and considerable reduction of 
nitrogen oxide emission. This new power station concept employs 
gas turbines and steam/gas turbines to obtain an optimum use of 
energy. A discussion of its technical and economic aspects is includ- 
ed. 


NATURAL GAS 


NATURAL GAS 


REFER ALSO TO ae 58027, 58036, 58037, 58038, 
58039, 58040, 59922, 60009, 60011 


RESERVES 
REFER ALSO TO CITATION(S) 58044, 58368, 60025, 60750 


58362 (PB—265878) National gas survey. report to the Federal 
Power Commission by the pee ser Advirory Committee 
Study Subgroup on reserves and resources classifications. (Federal 
Power Commission, yon D.C. (USA)). Dec 1976. 162p. 
NTIS PC A08/MF AO1 

Definitions and classifications pertaining to reserve-resource 
terms are discussed along with a survey of natural gas resources. 


56363 Estimate of world gas reserves. Adams, T.D. (British 
Petroleum Co. Ltd., London); we M.A. pp 3-9 of In Ninth 
world petroleum congress. Volume 3. London; Applied Science 
Publishers Ltd. (1975). 

975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 ; 

See CONF-7505138—P3. 

Natural gas occurs over a broad range of sedimentary basins, 
but major new discoveries will be concentrated in the Middle East 
and the USSR. Current world proven recoverable reserves are 
estimated as 2300 tcf, and total ultimate recoverable reserves are 
thought unlikely to exceed 6000 tcf. Just over 10% of this ultimate 
volume has been consumed. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 58051, 58054, 58062, 58065, 
58069, 58070, 58072, 58076, 58078, 58080, 58081, 58082, 58087, 
58088, 58089, 58090, 58091, 58093, 58095, 58097, 58098, 58099, 
58100, 58101, 58102, 58103, 58104, 58105, 58106, 55108, 58110, 
58111, 58113, 58114, 58118, 58173 


58364 (MERC/CR—77/8) Geology or argillaceous sediments: 
an annotated and illustrated b y. Potter, P.E.; Maynard, J.B.; 
Pryor, W.A. (Energy Research and Development Administration, 
Morgantown, W.Va. (USA). Morgantown Energy Research 
Center). Jun 1977. Contract EY-76-C-05-5201. 136p. Dep. NTIS, PC 
A07/MF A01. 

This bibliography contains 381 citations from journals. Al- 
though most of the citations are from En language — 
there are references to the Czechoslov: , French, 

Polish, Portuguese, and Russian literature. (LK) | 


58365 (ORO—5205-3) Characterization and analysis of Devon- 
ian shales as related to release of gaseous Quarterly 
technical progress report, March 1977—May 1977. Snyder, M.J.; 
Schorr, J.R. (Battelle Columbus Labs., Ohio eo 31 May 1977. 
Contract EY-76C-05-5205. 26p. Dep. NTIS, PC A03/MF A011. 

This program is a part of The Resource Inventory and Shale 
Characterization subprojects of ERDA’s Eastern Shale Project. 
Work was started last year in connection with the sampling of cores 
from Devonian shale wells. Active laboratory work was started in 
September. This third quarterly technical —— gress report covers 
progress made in the quarter from March 1977 through May 1977. 
10 tables, 3 figures. 


58366 (SAND—77-0304C) Frac mapping by surface same wc 
McCann, R.P.; Schuster, C.L. (Sandia Labs., Al 
que, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 15p. (CO 
770226—1). Dep. NTIS, PC A02/MF AO1. 
From Massive hydraulic fracturing symposium 
Oklahoma, United States of America (USA) (28 Feb ‘oT 
Geophysical diagnostic techniques are being developed to 
characterize massive hydraulic fractures. The surface electrical po- 
tential technique has been used by Sandia Laboratories in coopera- 
tion with industry at several locations in the United States. Compari- 
son of field data to model calculations shows that the electrical 
tential gradients produced by the direct electrical excitation of the 
fracture well and fracture fluid can be used to map and characterize 
massive hydraulic fractures. The direction and asymmetry of the 
fracture can be determined. 


58367 Frigg gas field. Vaillaud, P.; Didier, F.; Durand-Bousin- 
gen, A.; Dider, F.; Curutchet, J.; Celrier, P. (Cie Fr des Pet). Ann. 
Mines; 183: No. 5, 43- 56(May 1977). (In French). 
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The authors describe the location and salient features of the 
field in the North Sea, outline the conditions under which 
the 5 oe was discovered, and then give a general description of the 
necessary facilities for development of the field, which include 
various drilling and production platforms, pipelines and a terminal. 
Emphasis is p on the advanced techriques employed during 
bot the exploratory and development stages. Due to go on produc- 
tion this year, the field has estimated reserves of 200 billion cu 
meters wy to those of the Lacq field in France), which are 
expected to be tapped at the annual rate of about 15 billion cu 
meters. 


58368 Determination of gas reserves of a gas condensate deposit. 
Zakirov, S.N.; Lpmdrat, R.M.; Morozova, Z.F.; Reitenbakh, G.R. 
(Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). 
- Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 39-42(Dec 1976). (In 
ussian 

L eiteed of Givemteation of que sttarves in 9.50 custen- 
sate deposit is proposed. It is based on the use of oil well production 
data about the average stratum pressure and the mass of the stratum 
at different moments in time, as well as on the results of 

=. investigations of the gas and condensate mixture. 


58369 controlling Rotliegend gas accumula- 
tions in the Mid- Basin. Lutz, M.; Kaasschieter, J.P.H.; Van 
Wijhe, D.H. (Nederlandse Aardolie Maatschappij B.V., Assen). pp 
93-103 of In Ninth world petroleum congress. Volume 2. London; 
Agries Science Publishers Ltd. (1975). 

975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1 


a CONF-7505138—P2. 

The parameters controlling the gas accumulations in the 
Permian Rotliegend of the Mid-European yo are discussed, and 
their variations traced laterally and rwtoor| time. It is shown, mainly 
from examples from the Netherlands, that large reserves of methane 
were found where the following favorable parameters occur togeth- 
er: presence of Upper Carboniferous coal measure source rocks up to 
2500 m thick; burial of the source rocks to 4000-6000 m leading to 
large-scale generation of methane; preservation of the porosities and 
permeabilities of the widely distributed aeolian and alluvial Rotlie- 
gend sandstones; presence of thick Upper Permian Zechstein salts as 
a seal; development of structural traps before or during the main gas 
generating period. This favorable combination occurs only in some 
segments of the British and Dutch parts of the Mid-European 
Rotliegend Basin. Recoverable reserves here amount to more than 
3500 x 10° m’ of high quality gas, equivalent to some 20 billion (10°) 
barrels of oil. Elsewhere in the basin, accumulations are poor in 
methane and/or small. 


58370 Effect of brine—gas mixture on velocity in an unconsoli- 
dated sand reservoir. Domenico, S.N. (Amoco Production Research 
Center, Tulsa, OK). pp 235-245 of In Ninth world petroleum con- 
gress. Volume 3. London; Applied Science Publishers Ltd. (1975). 
1975) From 9. World feneteen Congress; Tokyo, Japan (11 May 

See CONF-7505138—P3. 

Gas in an unconsolidated sand reservoir encased in shale often 
results in a dramatic increase in —e of the seismic reflection 
from the shale/gas-sand interface. Unfortunately, reflection ampli- 
tude appears not to vary linearly with water (brine) saturation, and 
thus cannot be used to estimate gas quantity. Previously presented 
theoretical velocity computations, which demonstrate that compres- 
sional-wave velocity in an unconsolidated gas sand varies non- 
linearly with water saturation, qualitatively ae with laboratory 
velocity measurements on a sand 
grains. However, si t 
velocities at high water saturation indicates that assumptions for 
ares compressibility of the water-gas mixture are no longer 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 58118, 58126, 58129, 58144, 
58150, 58151, 58164, 58174, 58175, 58176, 58178, 58180, 58187, 
58188, 58189, 58190, 58367, 59888, 59975, 60007, 60637, 60638, 60745 


58371 Sulfur plant optimization at Minnehik-Buck Lake gas 
plant. Zaharko, R.J. (CanDel Oil Ltd., Calgary, Alberta); Duck. 
worth, G.L. Energy Process. /Can.; 69: No. 3, 34-39(1977). 

Pet cape yas feeb studies, modifications, construc- 
tion, formance tests operating experience in improving the 
sulphur recovery at an Alberta gas plant. . . 


58372 Subsurface flow control apparatus and method. Swihart, 

P.S. Sr. US Patent 4,036,297. 19 Jul 1977. Filed date 2 Jul 1976. 10p. 
A subsurface control is described which can be installed and 

retrieved from the interior of a borehole by a wireline. The appara- 
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tus is preferably located at the bottom of the borehole and controls 
the flow of well fluids by a pulse flow-type operation which shuts in 
the well prior to reaching the critical flow rate, and re-establishes 
flow after sufficient pressure buildup in the borehole and formation. 
The —— more efficiently utilizes well energy in lifting liquid to 
the surface of the ground, and includes apparatus which cyclically 
flows the well in response to flow rate and bottomhole pressure. In 
one embodiment of the invention, the apparatus is used in combina- 
tion with a free traveling plunger. 15 claims, 4 figures. 


58373 Removal of h and water from acid gas streams. 
Fisch, E.J. (to Shell Oil Co.). US Patent 4,025,322. 24 May 1977. 
Filed date 30 Apr 1976. 8p. 
Sour gas streams containing significant quantities of contami- 
and aromatic hydrocarbons are contacted with an aque- 
py to remove the contaminants and produce a sweet gas. 
The contaminants are desorbed and contacted using a selective 
absorbent which absorbs the aromatic hydrocarbons and rejects the 
HS, and the aromatic hydrocarbons are recovered. If CO: is also 
present in the sour provision is also made for its removal from 
the gas stream. 6 claims, | figure. 
58374 Purification of natural gas streams containing oxygen. 
Anderson, R.A.; Davis. K.G.; Holmes, E.S. (to Union Carbide 
ae US Patent 4,025,321. 24 May 1977. Filed date 30 Sep 1975. 
Pp. 


Hydrocarbon gas streams containing small quantities of mo- 
lecular oxygen are found to adversely affect the adsorptive charac- 
teristics of zeolite adsorbent beds at temperatures above 350°F. 
Problem is avoided by converting the oxygen to readily sorbable 
compounds prior to contacting the bed with the gas stream. 1 figure. 


58375 Rosevear gas plant. Frith, M.M. (Sun Oil Co, Calgary, 
Alberta). Energy Process. /Can.; 69: No. 3, 30-33(1977). 

The author first reviews the history of the Rosevear gas field 
near Edson, Alberta, and then discusses all aspects of building the 
Rosevear gas processing plant. These include community relations, 
survey requirements, obtaining approvals, design, construction, star- 
tup problems and operating experience. The plant's design is essen- 
tially conventional, utilizing inlet separation facilities, a DEA sweet- 
ening unit, a dry desiccant unit for both water and hydrocarbon dew 
point control, and a condensate stabilizer. 


Dependence of the output of the condensate on the compo- 
sition of the stratal gas and the characteristics of the condensate. 
Ramazanova, E.E.; Alieva, M.L. (Azerb SSr Inst of Pet and Chem 
im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 38- 
40(1977). (In Russian). 

The process of determination of the output of the condensate 
depending on the hey oman of the stratal gas, the composition of 
the condensate, and thermobaric conditions of separation is consid- 
ered. Nomograms for the determination of the output of a stable 
condensate depending on the factors indicated are presented. 


58377 Investigation of the filtration of gas condensate systems in 
hydrophobic rocks. Aslanov, Sh.S.; Mirzadzhanov, R.Kh. (Azerb 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 11, 39-43(1976). (In Russian). 

Results of experimental investigations of the filtration of gas 
condensate systems in hydrophobic rocks with residual water satura- 
tion and of the effect of the precipitated condensate on gas 
ability of a sample are presented. The results obtained justify the 
assumption that, in gas condensate deposits containing partly hydro- 

phobic rocks, one may expect an increase in the productivity of 
ae = a decrease in pressure to below the beginning of 
condensation. 9 refs. 


C.L. Proc., Am. Pet. Inst., Sect. 3; 55: 577-587(1976). 
From 41. midyear ag boy the refinin 
ar Petroleum Institute; Angeles, CA, USA (12 May 
Claus sulfur plants installed in petroleum refineries and natu- 
ral gas plants serve as treating units to reduce air pollution by sulfur 
Se, Cee Suan 5S 0 NS se Ge Ged 


pos a ec safer nr ef 5 Retake Parsons 
Company and the Union Oil Company of California. The process 
flow, chemistry, and energy requirements are presented. The sulfur 


removal efficiency of the process is greater than 99.9% and the 
product tail gas may be vented to the atmosphere without inciner- 
ation. The effect of incineration of total energy requirements is 
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eK Energy conservation in a natural gas liquids processing 
mow W.; Rook, D.L. (Cities Service Oil Co., Tulsa, OK). 
mo yoy et. Inst., Sect. 3; 55: 719-729(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

The Natural Gas Processing Industry has been gaining in 
growth since the first discovery that some of the components in a 
natural gas could be separated, liquefied, and stored under pressure, 
to offer a very convenient, clean burning, self propelled fuel. For the 
past several years, liquefied petroleum components have included 
ethane, the lightest component of natural gas except methane itself. 
The increase in recovered products resulted in substantial increase in 
energy consumed for processing. Some of the things Cities Service 
Company thinks are important in aiding energy conservation in a gas 
processing plant are discussed. 


58380 Systematic approach to ter production control in 
Nakajo Gas Field, Japan. Tanaka, T. pp pp 313. 323 of In Ninth world 
petroleum congress. Volume 4. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Nakajo Gas Field produces 650 million m*/d natural gas and 
75 m*/d condensate. Recently, a system of automating the entire 
operation and control of the production process of this field by 
computer has been completed. It is now in the process of actual 
operation, and is making splendid accomplishment resulting from the 
use of the system. The system consists of three sub-systems which 
are the Gas Control System, the Alarm System and the Logging 
System. The basic theory, three sub-systems, hard- and software, and 
operation results are described. 


58381 Operating problems with the production of high-pressure 
sour gas. Luebben, H. (Gewerkschaften Brigitta-Elwerath, Han- 
over). pp 389-399 of In Ninth world petroleum congress. Volume 4. 
London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Exploration of sour gas reservoirs has raised various produc- 
tion problems. Important properties of the reservoirs are discussed as 
well as their gas compositions. Several new phenomena became 
evident during the production of sour gas, both in the reservoirs and 
the wells. Special techniques have been developed to overcome all 
inherent operating problems. These consist mainly of fighting sulfur 
precipitation. Latest experience indicates that these deposits can be 
avoided by means of solvent circulation. Sour gas well completions 
are described in principle. Problems caused by sulfur precipitation in 
the reservoir are discussed. Corrosion seems to become the major 
problem in the future. 


58382 Thermodynamic behavior and production forecast of high 
pressure and high temperature reservoirs containing carbonated natu- 
ral gases. Ban, A.; Balint, V.; Doleschall, S.; Torok, J. pp 401-407 of 
In Ninth world petroleum congress. Volume 4. London; Applied 
Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Composition pattern of natural gases with high CO2 content 
and origin of COz was studied. To predict thermodynamic behavior 
of natural gases containing a high percentage of CO. under extreme 
reservoir conditions generalized functions were prepared. These are 
presented in connection with an actual gas field, up to 433°K 
temperature and up to 32 MPa pressure. This natural gas contains 
80% v CO: and 0. 5% v HS and is produced together with hydro- 
condensate and liquid water. For this reason corrosion control was 
needed. For that purpose the effect of natural and commercial 
inhibitors was studied too. 


58383 Problems in treatment and of sour natural gas 
from ultra deep wells. Heisler, L.; Moritz, J. (OQeMV-Aktiengesells- 
chaft, Vienna). pp 409-425 of In Ninth world petroleum con, 
Volume 4. London; Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P4. 

One of the deepest sour gas reservoirs in Europe has been in 
production in Austria since 1968. Reports are presented on the well 
com; well stimulation as well as on results of the corrosion 

in the tubing string and the experience with an inhibition 
program. 4 het facilities are described, especially the arrange- 
ments and actions taken in order to improve the operation of the 
high loading DEA-sweetening plant. 


1975). 
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PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 58410 


58384 Economics of naphtha versus gas cracking. Chambers, 
L.E.; Singer, H. (Stone and Webster Engineering Ltd., London). 
Chem. Eng. (London); No. 322, 500-505(Jul 1977). 

The adaptation of existing naphtha-based crackers to NGL 
feedstock can be achieved at minimal cost by skillful revamping and 
only nominal plant additions. From the economic standpoint, the 
most attractive means of utilizing this North Sea derived hydrocar- 
bon for ethylene production, either on an existing naphtha-based 
cracker or else a purpose-built installation, is to pre-fractionate the 
NGL into 2 cuts consisting of a C, and heavier” fraction and a C2/ 
Cs fraction, respectively. The former cut can be readily utilized in a 
naphtha cracker which needs to be only slightly modified and the 
latter is best adapted for use with a purpose built cracker. In either 
case the rejected cut is exported for use elsewhere. Returns on 
investment comparable to that realistic on a “straight” naphtha 
cracker are achievable with either alternative, even when the costs 
of pre-fractionation and plant modification are taken into account. 
Noteworthy in all cases considered is the pre-eminence of feedstock 
costs on the economics of the operation, followed by fuel costs. 
Capital costs play a relatively minor part. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 59913 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 58396, 60025 


58385 (FEA/D—77/206) Federal role in natural gas distribution 
rate structure reform. (Resource Planning Associates, Inc., Cam- 
bridge, Mass. (USA)). Jun 1977. vp. Energy Administration, Wash- 
ington, DC 

This report reviews the rate structure policies of the natural 
gas distribution industry and assesses the need for reform in this 
policy area. The study considers the cost structure and rate struc- 
tures of the gas distribution industry, and evaluates program options 
for involvement of the Federal Energy Administration in rate struc- 
ture reform. The results of the study are oriented toward identifying 
the problems and the general nature of appropriate FEA actions to 
address these problems. 


58386 Liquefied natural gas for California. Rocha, E.P. (South- 
ern California Gas Co., Los ) eles). pp 167-173 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

Efforts to increase the natural gas supply of California by the 
transportation of liquefied natural gas are discussed. The scope of the 
projects, estimated capital and operating costs, and system design are 
covered. Liquefaction-process design is described in some detail. 


58387 Soviet gas industry 1970-1980. Peer, V.A. (Dtsch BP, 
Hamburg, Ger). Gas- Wasserfach, Gas-Erdgas; 118: No. 4, 160- 
164(Apr 1977). (In German). 

Plans of raising natural gas production from over 300 billion 
m® in 1976 to about 600 billion m* in 1980 are reported. Under- 
ground storage and liquefaction are discussed and data on exports in 
pipelines to Eastern and Western Europe are presented. 


58388 Criteria for extending gas supplies to new territories. 
Gumm, H. (Niederrhein Gas und fhm of Duisburg-Beecker- 
werth, Ger). Gas- Wasserfach, Gas-Erdgas; 118: No. 4, 171-174(Apr 
1977). (In German). 

Steps in prospective consumption surveys and market re- 
search are reviewed. Experi with an agricultural region switch- 
ing from oil heating to natural gas is reported. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 58282, 58292 
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ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 58294, 60951 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 58186, 58313, 58366, 60843 


58389 (CONF-770836—3) Massive hydraulic fracturing gas 
stimulation project. Appledorn, C.R.; Mann, R.L. (CER Corp., Eo 
Vegas, Nev. (USA)). 1977. Contract EY-76-C-08-0623. 14p. Dep. 
NTIS, the —— A0l. 

um on enhanced oil and gas recovery; Tulsa, 
PR... USA Go Ag 1977). 

The Rio Blanco Massive Hydraulic Fracturing Project was 
fielded in 1974 as a joint Industry/ERDA demonstration to test the 
relative formations that were stimulated by the Rio Blanco Nuclear 
fracturing experiment. The project is a companion effort to and a 
continuation of the ee nuclear stimulation project, which 
took place in May 1973. 8 figures. 


58390 (NVO—655-1) gy study of fracture patterns and 
sandstone , eastern Uinta Basin, Utah. Study results and 
implications to stimulation of tight gas ‘sands’ in the area. Knutson, 
C.F. (CK GeoEnergy Corp., Las Dep NTIS. Pi (USA)). 23 May 1977. 
Contract EY.76-C-08-0655 vp. Dep: S, PC A04/MF AO1. 

In an attempt to provide insight into ongoing massive hydrau- 
lic fracturing projects, an outcro ~~ | study of fracture and 
geometries in the Mesaverde adjacent formations was carried 
out around the periphery of the eastern Uinta Basin. The features 
observed on outcrop fracture surfaces are typical of tension failures. 
Fracture density is highest in the nonreservoir rocks. The fluvial 
massive “reservoir” sandstones are generally interbedded with easily 
fractured brittle siltstones and fine-grained sandstones. A hydraulic 
fracturing strategy is suggested in which the fracture is initiated in 
the reservoir rock and the fracture size based on sand continuity and 
fracture/sandstone orientation. (DLC) 


58391 (NVO/0684—1) Application of MHF technology to a 
gas sand in the Fort Worth Basin. Final report. Crawford, A.; 
Ellis, W. (Dallas Production, Inc., Tex. (USA)). Jun 1977. Contract 

EY-76-C-08-0684. 83p. Dep. NTIS, PC AOS/MF AOI. 
This massive hydraulic a. baa was performed 


on the a 1A, a marginal Bend producer. It 
commenced on September 14, 1976, and Semele September 


16, 1976. The casing ruptured on September 14, after placing 87,000 
gal foam, 67,000 Ib 100 mesh sand, 52,000 gal emulsion, and 151,000 
Ib 10-20 sand. Repair and clean u) Je gre ey were completed on the 
16th and an additional 51,800 , 38,000 Ib 100 mesh sand, 
146,000 gal emulsion, and 250,000 Ib 10-20 mesh sand were pumped. 
The well has been recovering the frac load since September 17, 
1976, and has recovered 3,426 Dbl out of 7,144 bbl total load. Initial 
measured flow was 135 Mcf/D but has declined to 15 Mcf/D 
— t appears that this technique is probably not economically 
easible 


58392 (SAND—77-0286) Massive hydraulic fracture 
and characterization 


querque, N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 
131p. Dep. NTIS, PC A07/MF AO1. 

The FY'76 major objectives of the Massive Hydraulic Frac- 
ture Mapping and Characterization Program were to assess the 
feasibility of the surface electrical potential and surface seismic 
systems to provide locational information on hydraulically created 
fracture systems. The surface electrical potential s has demon- 
strated the capability to provide information on azimuthal 
orientation, asymmetry of fracture, and direction of major fracture 
wing. Assessment of the surface seismic technique for fracture 
characterization is not encouraging. During FY'76, Sandia 
pated in five MHF experiments for natural stimulation. Two of 
these were conducted by El Paso Natural in the Green River 
Basin at Pinedale, Wyoming, and three were conducted by AMOCO 
in the Wattenberg field northeast of Denver, Colorado. Sandia 
supported all five experiments with the surface electrical atial 
system and three with surface seismic arrays. This report 
both fracture characterization techniques, vides an overview of 
the associated hardware and software development, and presents the 
results obtained from participation in the tests. 


58393 (SAND—77-0966C) Status report on the MHF mapping 
and characterization program. Schuster, C.L. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 8p. 
— wy thn Dep. NTIS, PC A02/MF A0O1. 

+ "5 * eben Tulsa, 
Oklahous t USA (30 Aug 1977). 


ERA VOL. 2, NO. 24 


The surface electrical potential system was refurbished and 
updated during this year = r to conducting several field experi- 
ments. Results from these MHF’s not only include fracture orienta- 
tion but also provided some insight into fracture growth periods. A 
very shallow fracture experiment was also conducted to calibrate the 
models and allowed verification of several different mapping tech- 
niques. The surface seismic recording effort has been terminated and 
its emphasis placed on downhole, wall clamped, three-axis geophone 
recording system. This system should be available for testing during 
fiscal ‘78. 


58394 (SAND—77-0975C) In situ examination of hydraulic frac- 
tures. Tyler, L.D.; Vollendorf, W.C.; Northrop, D.A. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 
12p. (CONF-770836_~2. Dep. NTIS, PC A02/MF AO01. 

From Symposium on enhanced oil and gas recovery; Tulsa, 
Oklahoma, USA (30 Aug 1977). 

Hydraulic fracture experiments were performed in Rainier 
Mesa at ERDA’s Nevada Test Site as aoe of a nuclear containment 
study. Three fracture experiments were performed in a 4-in dia 
uncased hole at a nominal depth of 1400 ft in a uniform ash-fall tuff 
formation. Two experiments were conducted in one hole with 
different colored grout. The results showed the strong influence of 
in situ stress on fracture direction and orientation. The third experi- 
ment used a water gel frac fluid which was designed to place 20-40 
sand, injected in three stages with different concentration and color, 
uniformly in the fracture. The resulting fracture system was very 
complex. The effects of faults and bedding planes on blocking 
fracture growth and changing fracture orientation were pronounced. 


58395 (SAND—77-1132) Natural gas massive hydraulic fracture 

poe 1977. Schuster, C.L.; Northrop, D/A. (Sandia Labs., 
ue, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 
op Ben Ni S, PC A02/MF AO1. 

Two field experiments were conducted with the surface elec- 
trical potential measurement system. The first was an MHF experi- 
ment with G.P.E. (Gas Producing Enterprises) on March 15 south of 
Vernal, Utah. This fracture was a joint ERDA-industry funded 
experiment. Approximately 640,000 gallons of fluid and 1.1 million 
pounds of poeepent were injected into multilayered gas pay zones 
from a depth of 6500 feet to 8000 feet. This analysis of the data has 
produced several new and different concepts related to fracture 
design and growth. The second experiment conducted was the 
CONOCO hydrofracture that was performed as a a of their 
tertiary oil recovery experiment in the Big Muddy Field east of 
Gone Bhai name It was a small fracture (300 bbl) initiated at a 

ximately 3500 feet. Eighteen pairs of potential 

ae a at 20° intervals around the fracture well at spacings of 
1000 feet and 2000 feet. In addition, the relative potential was 
measured on six wells adjacent (< 1000 feet) to the fracture well. 
These wells contained the CONOCO pressure gages to monitor 
formation pressure during the fracture and subsequent recovery 
operations. Potential measurements were made at twenty second 
intervals on alternate current probes: one a downhole sinker bar at 
formation depth and the other the casing of the fracture well. The 
downhole data analysis indicates an asymmetric fracture in the 
easterly direction. Electrical modeling effort has continued and has 
been centered on the design and fabrication of the model facility. 
This facility should be completed next quarter and allow several 

tions of fracture to be studied. Seismic work has been 

ly shifted to the downhole, wall clamped system. Fabrica- 
tion has been completed and testing will begin during the next 
quarter. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 58304, 58306, 58308, 58399, 
60008, 60010, 60019, 60020 


58396 Gas economy and gas technology. Scholand, E. (Ruhr 
Univ, Bochum, Ger). Brennst.-Waerme-Kraft; 29: No. 4, 128-131(Apr 
1977). (In German). 

A survey of the exploration, possible reserves of natural gas in 
the Federal Republic of Germany is presented. The trends in pipe- 
line construction for both natural and synthetic gas supply are 
outlined. ‘A review of the articles and papers published in 1976 
dealing with natural gas engineering is given. 122 refs. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 58005, 58313, 58317, 58320, 
58322, 58323, 58387, 58388, 60712 
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58397 (KFK-PDV—98) Simulation and control of gas distribu- 
tion 


representation of the program system GANESI. Wei- 
mann, A. (ed.). (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Prozesslenkung mit DV-Anlagen). Dec 1976. 15ip. 
(In German). Dep. NTIS (US Sales Only), PC A08/MF AOI. 
Control of gas distribution networks from the viewpoint of 
operator and of the software producer are discussed. Remarks are 
made on the simulation of unsteady flow in gas distribution net- 
works. The computer program GANESI for the simulation of 
transient flow in gas distribution networks is discussed. Some aspects 
of the presentation of the program GANESI on a process computer 
are given. 


58398 (LA—6876-MS) Primary benefit cost analysis of expand- 
ing the intrastate natural gas pipeline system in New Mexico. Prato, 
A.; Stevens, T.; Morris, D.; Vogel, R.; Kaufman, E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jul 1977. Contract W-7405-ENG- 
36. 155p. Dep. NTIS, PC A08/MF AO1. 

A preliminary economic feasibility analysis shows, within the 
limitation of existing data and in accordance with the basic assump- 
tions of the analysis, that New Mexicans would enjoy a net econom- 
ic benefit from the construction of two of the five intrastate natural 
gas pipelines proposed by the State Energy Resources Board. The 
analysis indicates that the other three pipelines may be economically 
feasible as well. The assumption is made that sufficient natural gas 
reserves exist near the terminus of each proposed pipeline to keep 
each line filled if it should be built. The analysis was conducted with 
the aid of two computer-based mathematical models. 37 tables, 8 
figures. 


58399 (PB—266111) National gas flow patterns 1975: geographic 
flow patterns and intercompany relationships. Staff report. (Federal 
Power Commission, Washington, D.C. (USA). Bureau of Natural 
Gas). Feb 1977. 659p. NTIS PC A99/MF AOI. 

The report is a detailed statistical presentation of the interrela- 
tionships existing in 1975 among the U.S. gas supply areas, the gas 
market areas, and the interstate natural gas pipeline network. The 
study provides the volumes of direct gas transfers between areas and 
pipelines; that is, the volume of production out of each supply areas 
which goes into interstate pipelines; the volume going intrastate 
only; the major gas transfers between interstate pipelines; and the 
volume each pipeline delivers to each state for final consumption. In 
addition, the study contains estimates of the gas volumes which 
flowed between any combination of areas and were directly connect- 


ed. 

58400 Establishment of construction technique of Hitachi Zosen 
type independent ‘LNG tank in Innoshima ~~ ¥- Kamata, 
1; Nakata, T.; Hayakawa, K. Hitachi Zosen Giho; 38: No. 1, 49- 
55(Mar 1977). (in Japanese). 

For the development of a Hitachi Zosen type LNG carrier 
having independent prismatic tanks of 9% nickel steel, various 
project teams were organized all over the company, and investiga- 
tions were done on the structure of hull and tank, supporting system 
of tank, welding, insulation and secondary barrier. As a result, an 
experimental LNG carrier was constructed at Innoshima Shipyard in 
1974. 5 figures. 


58401 Hydraulic and thermal conditions of pipelines 
for low temperature t of natural gas. Gol'’dzberg, V.L.; 
Fisher, V.Z. (Moscow Inst of Petrochem and Gas Ind im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 77- 
81(Dec 1976). (In Russian). 

Problems of calculation of hydrodynamic and thermal param- 
eters of gas pipelines for the shipment of cooled (CNG) and liquefied 
(LNG) natural gas, using a computer, are considered. It is shown 
that it is necessary to solve differential equations of nonisothermal 
flow of a real gas in order to determine the technological parameters 
of gas pipelines carrying CNG and LNG. Calculation of operating 
condition characteristics of low-temperature gas pipelines by means 
of generally accepted formulas of hydraulic and thermal calculations 
may yield quite satisfactory results for the determination of the 
distance between pumping stations. However, a significant error 
may be made in determining the energy indices of thermal stations. 
The throttling effect has a considerable effect on the temperature 
conditions of the CNG pipelines. As a result, the costs of intermedi- 
ate cooling may be considerably lowered. 


58402 Mathematical models of nonisothermal unsteady flow of 
gas in pipelines. Krivoshein, B.L.; Dubinskii, A.V.; Sipershtein, B.1.; 
Radchenko, V.P. (All-Union Co Polytech Inst, USSR). Zzv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 82-86(Dec 1976). (In 
Russian). 

A method of calculation of the coefficient of differential 
equations constituting a simplified mathematical model ——s 
unsteady nonisothermal flow of gas in a gas pipeline is proposed. A 
nonlinear model is obtained permitting an analytical solution. 10 refs. 
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58403 International status in the regeneration of cast-iron pipe- 
lines for gas supply Altmann, W. (In; 

Ration der VVB Energieverosorg, Leipzig). Energietechnik; 26: No. 
12, 568-576(Dec 1976). (In German). 

In those courtries where a gas industry has been in existence 
for over 100 years, starting with the classical technique of gas 
production from coal, one still finds the urban gas pipelines consist- 
ing predominantly of cast-iron pipes. A changeover to natural or dry 
long-distance gas results in | ge at the socket fittings of the 
pipelires. Pertinent experience for the recovery of cast-iron pipelines 
is described. 13 refs. 
58404 First self-propelled concrete LNG carrier. Gas World; 181: 
No. 4696, 618-620(Nov 1976). 

An Anglo-German-American team developed thw world’s 
first concrete LNG carrier, which has a capacity of 128,000 m* and 
is claimed to reduce capital investment and be cheaper to operate 
than a conventional pw » carrier. (DLC) 


58405 UK transmission construction failures appraised. 
Knight, R.C.A. (British Gas Corp., Newcastle-upon-Tyne, Eng.). 
Gas World; 181: No. 4696, 631-6. lov 1976). 

Natural gas from the North Sea is being distributed through- 
out the country by underground pipelines from terminals to each of 
the 12 regions of British Gas Corp. Steel specifications, welding 
procedures, and testing of the pipelines are discussed. Factors in- 
volved in their failures included lamination in seamless pipe failures 
and alloy segregation. Finally, field fabrication problems are consid- 
ered briefly. (DLC) 


58406 Cove point LNG receiving terminal. Levy, M.M. Gas Dig.; 
2: No. 4, 29-31(1976). 

From 55. annual GPA convention; San Antonio, TX, USA 
(22 Mar 1976). 

A 1-billion-cfd base load LNG receiving and regasification 
terminal is being built at Cove Point, Maryland. It will le 650 
MMscfd of the gas initially. This article deals with the design and 
construction phases of this project, with emphasis on engineering for 
safety. (DLC) 


58407 Liquefied natural gas. Boudet, R. pp 369-380 of In Ninth 
world petroleum congress. Volume 3. London; Applied Science 
Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P3. 

The main role of LNG at the present time is to make it 
possible at reasonable prices to store and transport across seas 
natural gas which is itself more and more used as a source of energy 
for both industrial and domestic uses. Faced with the growing needs 
and the uneven —— distribution of resources, the sea trans- 
portation of LNG has been developing for more than ten years. 
After such a period of experience, conclusions can be drawn more 
especially on the different techniques developed for liquefaction, 
storage, transportation, and distribution. 


PROPERTIES 
REFER ALSO TO CITATION(S) 58343, 58377 


58408 Adaptation measures i. changeover from L-group to H- 
group natural gas. Holle, T. (Ruhrgas, Essen, Ger). Gas- Wasserfach, 
Gas-Erdgas; 118: No. 4, 165-170(Apr 1977). (In German). 
Interchangeability of natural gas from different sources is 
discussed and adaptation techniques are evaluated using convention- 
al and constant extended Wobbe indexes. geo in 
appliances, and experiences in changeover are reported. 7 


58409 Investigation of thermal conductivity of gas condensate of 

the Shatlyk deposit. Mutalibov, A.A.; Shubin, VN Makhmudov, 

G.N.; Turakhodzhaev, V.A. (T: ashkent w Inst, Uzb SSR). Izv. 

Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, » Dpabinds. Russian). 
The title problem is investigated by the method of rayne 

heating. It is found that thermal condnetvity of the Shtalyk 

condensate, measured within the temperature range of 1-53. 

the pressure of up to 400 bar, decreases by 25-35% (at high and low 

pressures respectively) with an increase in temperature, 

— by 8.5-18.5% (at y- and high temperatures es peel 

with an increase in pressure. By processing experimental 

P-T section at A=const, using the least square method, a theoretical 

equation is obtained for heat conductivity vity of the investigated gas 

condensate. Deviation of theoretical values of heat conductivity 

from the experimental values does not exceed 1.0%. By 1980, annual 

output of gas at Shatlyte is to reach 35 billion m*. 


58410 Accuracy of experimental methods of determination of the 
composition of stratum gas condensate mixtures. Gurevich, G.R.; 
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Karlinskii, E.D. (Moscow Inst of Petrochem and Gas Ind im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 73- 
77(1977). (In Russian). 
The accuracy of determination of the composition of the 
gas mixtures by the result of its fractional 
distillation in an Engler’s apparatus and a rectifying column is 
evaluated. The experiment shows that the chemical composition of 
the residue is established with a considerably greater error by means 
of the ee oe eee oe ae cee 
However, discrepancies between the results of experiments and the 
result of calculation of the process of separation of natural gas and 
stabilization of the condensate during the determination of the com- 
position of the residue both on s and on a rectifica- 
tion column lie within the limits of accuracy of engineering calcula- 
tions. 


COMBUSTION 


REFER ALSO TO CITATION(S) 57996, 58408, 60084, 60251 


STORAGE 


REFER ALSO TO CITATION(S) 58355, 58387, 58539, 61120 


| A yam Final environmental impact statement for 


CP74-122 - Distrigas of New York Corporation. Volume 
1. (Federal Power m, Washington, D.C. (USA). Bureau of 
Natural Gas). Jul 1974. 394p. NTIS PC A17/MF A01. 

See also Volume 2, B-266 345. 

The administrative action here involved arises from applica- 
tions from Eascogas LNG, Inc. (Eascogas) and Distrigas Corpora- 
tion (Distrigas) seeking authorization pursuant to Section 3 of the 
Natural Gas Act to import liquefied natural gas (LNG) from Algeria 
to terminals on the Eastern Seaboard of the United States. 


58412 Theoretical fundamentals of calculations and results of 

of the semi-commercial Gatchinskaja underground gas stor- 
age. Solovev, A.N. (Ministry of Gas Industry, Moscow); toe, 
M.V.; Kiselev, A.I. pp age td In Ninth world petroleum con- 
gress. Volume 5. London; Applied Science Publishers Ltd. (1975). 

From 9. World a Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

Theoretical and experimental work as well as test injections 
of air into a monoclinal aquifer preceding the development of the 
semicommercial Gatchina ; storage near Lenin are reported. In 
addition the results are considered of the Gatchina storage exploita- 
tion during recent years and the measures for improving the perfor- 
mance of the storage, including water injection to build up a 

ressure barrier against gas migration into unscheduled directions. 
e Gatchina storage has been in semicommercial tion since 
1963 with the following characteristics: cumulative volume of 
stored 704 x 10° Nm*, cumulative volume of gas withdrawn 50 
10° Nm, average injection volume per year (1968—1974) 227 x 10° 
Nm®, average working gas volume per year (1968—1974) 198 x 10° 
Nm* and ratio working gas per year to cumulative gas stored 0.30. 


OIL SHALES AND TAR SANDS © 


REFER ALSO TO CITATION(S) 58039, 60011, 60050 


58413 Oil shale: the dawn of a new U.S. energy industry. Bond, 
H.E. (Atlantic Richfield Co., Los 3 ge rm 4 50 50 of in Ninth 
world petroleum congress. Volume 5 qui + Applied Science 
Publishers Ltd. (1975). 

1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P5S. 

Tremendous reserves of oil from shale offer a vitally-impor- 
tant ay ee to help alleviate today’s worldwide energy —_ 
Atlantic Richfield Company operates a venture which 
build the United States’ first large-scale oil shale plant ( bd). A 
final construction decision awaits completion of current construction 
engineering work, and receipt of necessary permits. This plant is 
expected to be on stream before the end of this decade; however, 
estimates of 1 million bd oil shale production by 1985 appear 
optimistic because of enormous capital requirements and other prob- 
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lems. Si tly improved incentives will be required to attain 
that level of production. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 58415 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 58046, 58364, 58365 


SITE HYDROLOGY 


58414 Water and the oil shale industry in Colorado. Sparks, F.L. 
pp 91-93 of In Proceedings of the synthetic hydrocarbons confer- 
ence. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

Results of four studies on water requirements of an oil shale 
industry in Colorado are given. These estimates range from 130,000 
acre feet/year in 1959 to 175,000 acre feet/year in 1974. It is pointed 
out that current — would probably be higher. It is concluded 
that 250,000 acre feet/year of water could be made available to a 
mature oil shale industry. (JGB) 


DRILLING, FRACTURING, AND MINING 


58415 Oil sands: Canada's first answer to the energy shortage. 
Humphreys, R.D. (Great Canadian Oil Sands Ltd., Fort McMurray, 
Alberta); Spragins, F.K.; Craig, D.R. pp 17-27 of In Ninth world 
Son Volume 5. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P5. 

The Alberta oil sands deposits contain one of the world’s 
major hydrocarbon reserves. It is estimated that about 300 billion of 
the one trillion in-place bris can be recovered by today’s known 
technology in the in-situ and mining methods in which entirely 
different techniques and facilities are employed. The only commer- 
cial-scale plant in operation utilizes a momenta my em, 4 me 
hot wale extraction process and bitumen upgrading facili 
operational experiences, plant improvements, problems al Shetr 
solution are discussed. Current development of the oil sands with 
prospects for future commercial development in the a of royalty, 
conservation and environmental regulations is considered. 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 60007 


58416 Recovery of viscous oil by unheated air injection, followed 
by in situ combustion. Allen, J.C. (to Texaco Inc.). US Patent 
4,024,915. 24 May 1977. Filed date 15 Jan 1976. 10p. 

A is disclosed for recovering low ee, see 
petroleum including bitumen from a tar sand deposit by injecting 
rier epee ne ees atone tr 
is conditioned by contact with the unheated air, followed by injec- 
tion air or a mixture of heated air and steam to accomplish in situ 
combustion or low temperature oxidation within the viscous ae 
leum formation. The temperature of the unheated air injected in 
first phase is less than 250°F and preferably less than 150°F, so as 10 
avoid a combustion reaction betw 
the formation. The 
eliminating or the tendency for spontaneous ignition to 
occur at andom ses inthe formation, and produces mor uniform 
combustion and propagation of the combustion front through the 
formation, and results in increased oil recovery from the formation. 


10 claims. 

58417 ronson aman hy oy petroleum from an under- 
ground formation. Anderson, D. 4). (to Chevron Research Co.). US 
Patent 4,037,658. 26 Jul 1977. Filed date 30 Oct 1975. 10p. 

Recovery of viscous petroleum such as from tar sands is 
assisted using a controlled flow of hot fluid in a flow path within the 
formation but out of direct contact with the viscous ; thus 
a solid-wall, hollow tubular member in the formation is used for 
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conducting hot fluid to reduce the viscosity of the petroleum to 
develop a potential passage in the formation outside the tubular 
member into which a drive fluid is injected to promote movement of 
the petroleum to a production position. 14 claims, 8 figures. 


58418 Method of enhancing recovery of oil from pillars adjacent 
in situ oil shaft retort. French, G.B.; Ridley, R.D. (to Occidental 
Petroleum Corp.). US Patent 4,025,115. 24 May 1977. Filed date 14 
Apr 1975. 14p. 

An underground in situ oil shale retort is described which 
contains a bed of fragmented oil shale particles having an apprecia- 
ble void volume. Air or other retorting gas passed through this bed 
of fragmented oil shale supports combustion of some of the carbona- 
ceous material in the oil shal= and provides heat for retorting the oil. 
A number of such retorts may be formed in an area and pillars are 
left to support the overburden. Pillars forming walls between adja- 
cent retorts also prevent gas leakage. Oil recovery from intact oil 
shale pillars between retorts is enhanced by fracturing the pillars as 
well as fragmenting the shale in the retort. The pillars are fractured 
by suman explosives in bore holes in the region between the 
retort and pillars, preferably a fraction of a second after explosive 
fragmentation of the oil shale in the retort. 24 claims, 4 4 town. 


58419 Flexicoking: clean products from dirty feeds. Griffel, J. 
(Exxon Research and Engineering Co., Florham Park, NJ); Phillips, 
G.E.; Spry, J.C. Proc., Am. Pet. Inst., Sect. 3; 55: 673-694(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Between April 1974 and July 1975, the Baytown Prototype 
FLEXICOKER fully demonstrated the FLEXICOKING process 
and its applicability to all known types of petroleum crudes includ- 
ing Tar Sands. The process permits the conversion of heavy, high 
metals, high sulfur residue to clean petroleum products and an 
environmentally clean fuel gas while meeting all applicable air and 
water quality standards. Thus, the breadth of practical refinery 
feedstocks can be significantly enlarged and an additional source of 
clean energy for many plant units made available. The process is 
pore oes as well as technically, compatible with practically any 
product demand pattern, and permits easy shifting from a fuel oil to 
a gasoline oriented product pattern, thus creating possible invest- 
ment staging potential. One major feature of the process is the clean 
fuel gas derived from coke gasification which can be burned in most 
existing furnaces as well as in grass roots furnaces and boilers. The 
use of this fuel gas permits the refiner to back out purchased natural 
gas and/or refinery fuel gas from the refinery pool and makes these 
premium fuels available for chemicals manufacture. The economics 
of FLEXICOKING have been considerably enhanced based on 
process improvements demonstrated at the Baytown prototype and 
in companion engineering studies. 


58420 Recovery of oil from Athabasca oil sands and from heavy 
oil deposits of northern Alberta by in-situ methods. Mungen, R 
(Amoco Production Co., Tulsa, OK); Nicholls, J.H. pp 29-39 of In 
Ninth world petroleum congress. Volume 5. London; Applied Sci- 
ence Publishers Ltd. (1975). 

15) From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5. 

There are vast reserves of bitumen in the oil sands of northern 
Alberta in the Athabasca, Wabasca, and Peace River areas. There 
are also large reserves of heavy oil in areas like Cold Lake and 
Marten Hills. The chemical properties of bitumen and heavy oil are 
quite similar, but their viscosities are different. At the usuz] forma- 
tion temperatures, bitumen is essentially immobile, while the heavy 
oils have some mobility. An in situ combustion process is described 
for recovery of oil from the Athabasca oil sands, and a second 
pest ess 4 described which uses steam heating in the recovery of 

Vy 0} 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 57897 


58421 (LERC/TPR—77/2) Retorting of Green River oil shale 
under high-pressure hy LaRue, D.M.; Wise, R.L. 
(Energy Research and Development Administration, Laramie, Wyo. 

SA. Laramie Energy Research Center). Jun 1977. 34p. Dep. 
NTIS, PC A03/MF AOl. 

Studies have been carried out on 31- and 24-gallons-of-oil-per- 
ton oil shale from the Green River Formation to study the effects of 
pressure, sweep gas rate, and heating rate during batch-wise retort- 
ing in a hydrogen ye os ge The studies were performed in a 
vertical pressure retort which was heated at a predetermined fixed 
rate to a final bed temperature of approximately 1,000°F. The 
hydrogen sweep gas was passed downward through the shale bed 
during the experiments. The effects of pressure ranging from atmo- 
spheric to 1,500 psig, nominal heating rates ranging from 25 to 
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ne Ope and hydrogen sweep gas rates ranging from 10 to 120 
h/ft? of bed cross-section have been studied. Oil, gas, water, 
spent shale yields are reported along with analyses of product oil, 
gas, and spent shale. Or; carbon utilization is also 
Heating rate showed an effect on oil yield for the atmospheric runs; 
this effect was not noticed under the higher pressure runs. For the 
run conditions reported, no effect was noticed with variance of 
hydrogen sweep rate. Oil yields showed a marked increase with 
increasing hydrogen pressures. The oil produced showed a decrease 
in oxygen, sulfur, carbon/hydrogen ratio, pour point, hme 
specific gravity, and average boiling range with increasing hydrogen 
pressures. Nitrogen content of the oil showed an increase with 
increasing hydrogen pressures. Other effects noted with ns dor 
hydrogen pressures were increased carbon utilization and increased 
water production. 14 figures, 11 tables. 


58422 (N—77—18429) In-situ laser retorting of oil shale. 
Bloomfield, H.S. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). 28 Jan 1977. 15p. 
NTIS PC A02/MF AO1. 

Oil shale formations were retorted in-situ and gaseous hydro- 
carbon products recovered by drilling two or more wells into an oil 
shale formation. After fracturing a region of oil shale formation by 
directing a high energy laser beam into one of the wells and 
focussing the laser beam into a region of oil shale formation from a 
laser optical system, compressed gas was forced into the well which 
supports combustion in the flame front ignited by laser beam, there- 
by retorting the oil shale and recovering gaseous hydrocarbon 
products which permeate through the fractured oil shale from one of 
the auxiliary wells. 


58423 (UCRL—52292) Progress report on computer model for in 
situ oil shale retorting. Braun, R.L.; Chin, R.C.Y. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Jul 1977. Con- 
tract W- feos ENG-48. Boy Dep. NTIS, PC A03/MF AO1. 

A one-dimensional mathematical model has been developed 
for simulating the chemico- 8 ogee processes involved in the con- 
current, vertical retorting of a rubblized bed of oil shale. Included in 
the present model are those processes believed to have the greatest 
effects in either the hot-gas retorting mode or the combustion 
— mode. The physical processes are: axial convective trans- 
port of heat and mass caused by the bulk gas flow, axial conductive 
transport of heat, heat transfer between the gas stream and the shale 
particles, and water evaporation and condensation. The chemical 
reactions in the shale particles are: decomposition of kerogen and 
carbonate minerals, reaction of carbon with CO2 and Os, thermal 
degradation of oil, and release of fixed water. The chemical reactions 
in the gas stream are: combustion of CO produced from the reaction 
of carbon with CO2, combustion of the fuel components in recycle 
gas, and oil combustion. The governing equations are solved numeri- 
cally by a semi-implicit, finite-difference method. Gas stream flow 
rate as well as the composition and temperature of both the gas 
stream and the shale particles are calculated as a function of time and 
location in the retort. Recovery rates of oil and water from the 
retort are also computed. 

from sub- 


58424 Process for recovery of materials 
4 M.A. US Patent 


terranean deposits by in situ 
4,037,657. 26 Jul 1977. Filed date 5 o 1975. 1 
Subterranean carbonaceous deposits, such as oil shale or = 
like, that are located at or close to the surface, are prepared for 
retorting by drilling blast holes from the surface into the deposit, and 
blasting, creating a rubble pile that reaches the surface. The surface 
is sealed by suitable means, and the oil shale is retorted in place. 
Where a stratum of barren rock lies between the carbonaceous 
deposit and the surface, the blast holes are drilled and blasted in such 
a manner as to maximize the fragmentation of the carbonaceous 
deposit, and minimize the fragmentation of the overlying barren 
stratum. Where overburden conditions are not suitable for treatment 
by this method, the overburden is removed by strip mining methods, 
and the carbonaceous deposits are exposed for treatment by the 
method described above. 16 claims, 8 figures. 


58425 Method for petroleum from unconsoli- 
dated mineral R.H. (to Texaco Inc.). US 


formations. Widmyer, 

Patent 4,034,812. 12 Jul 1977. Filed date 28 Jul 1975. 1 

Disclosed is a method whereby viscous petrole 
recovered from a subterranean viscous petroleum-containing forma- 
tion in which the formation mineral matrix is substantially unconsoli- 
dated, such as a tar sand deposit. A hot fluid such as steam is injected 
into the formation and pressure maintained thereon for a period of 
time to heat the viscous petroleum in the immediate vicinity of the 


may be 


well bore, which causes the unconsolidated mineral to settle 
to the bottom of the formation with the viscous oil located on the 
top of the settled grains. The injection pressure maintenance phase is 
then terminated and leum is recovered from the upper portion 
of the formation. Numerous cycles of hot fluid injection, soak, 
followed by production of petroleum from the u portion of the 
cavity are required to exploit a reasonable aerial extent of the 





6032 ENERGY RESEARCH ABSTRACTS 


formation by this method. The separation is enhanced by introducing 
a solvent material for the viscous petroleum which has a specific 
gravity substantially less than the specific gravity of petroleums, 
such as a low molecular weight hydrocarbon solvent, or introducing 
a fluid which is immiscible with petroleum and which has specific 
gravity substantially greater than the specific gravity of the viscous 
petroleum, such as a dense brine which settles to the bottom portion 
of the cavity and displaces petroleum upward. Both treatments may 
be employed simultaneously for optimum recovery. 20 claims, 1 


58426 In situ recovery of fossil energy resources. Decora, A.W.; 
Schrider, L.A. (Energy Research and Development Administration, 
Laramie, WY). Proc., Am. Pet. Inst., Sect. 3; 55: 53-65(1976). 

From 41. midyear meeting of the refining di it of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

The terminology in situ recovery of fossil energy resources as 
used today, commonly refers to the conversion of a fossil energy 
resource into liquid and gaseous fuels, in the place in which the 
resource occurs. Generally, these resources, whether they be oil 
shale, coal or tar sands are either of low grade or are too inaccessible 
to be effectively recovered by conventional mining or other recov- 
ery techniques. In situ recovery may also be environmentally, eco- 
nomically and occupationally more attractive. Moreover, a signifi- 
cant portion of the nation’s energy resources are well suited for in 
situ development. With the short fall of energy projected for the 
future, the government, under ERDA has accelerated its program in 
research and development and demonstration of in situ recovery of 
fossil energy resources. In particular the Laramie Energy Research 
Center is engaged in research programs investigating the in situ 
development of oil shale, coal and tar sands. Ongoing field programs 
have illustrated the feasibility of utilizing in situ technology to 
recover these vast resources. These findings are presented along 
with areas of research which must be addressed before this technol- 
ogy can be advanced to the commercial stage. 


SURFACE METHODS 


58427 Shale retorting process. Deering, R.F.; Dhondt, R.P.; 
Seesee, T.A. (to Union Oil Co. of California). US Patent 4,025,416. 
24 May 1977. Filed date 18 Dec 1975. 10p. 

Crushed oil shale is subjected to eduction in a solids-upflow 
or -downflow retort in contact with a preheated counter-currently 
flowing eduction gas comprising a recycled portion of the retort 
make gases. The problem of shale particle agglomeration is avoided 
by correlating the education gas flow rate and temperature so as to 
insure that the 750°-850"F shale temperature interval in the retort is 
maintained at a level sufficiently high in the retort that the total 
shale, or “rock” pressure bearing down on said interval is insufficient 
to bring about agglomeration. It is found that the problem of 
agglomeration is critical to the 750°-850°F temperature range, and 
that there is a definite correlation between the oil assay of the raw 
shale and the permissible rock pressure which the shale particles in 
this temperature range can withstand without undergoing agglomer- 
ation. Provision is made for shifting the 750°-850°F zone upwardly 
or downwardly in the retort. 26 claims, 2 figures. 


Gomer, E Espino RL L. (to Exxon R: ~~ 5 oe ron 
on Researc 
US Patent 4,036,732. 19 Jul 1977. Filed date we 6 Bee 197% 10 
This invention relates to a process for the extraction = 
bitumen from tar sands which comprises contacting the tar sand in 
an extraction zone with a ic hydrocarbon solvent having 
from 5 to 9 carbon atoms at a ratio of from 2 to 10 parts solvent per 
part of bitumen present in the tar sand, maintaining the asphaltene 
fraction of said tar sands in suspension, separating a major portion of 
said solvent which contains a major amount of the bitumen dissolved 
therein along with the asphaltene fraction from the ex- 
tracted sand, passing the extracted sand along with a minor portion 
of said solvent and a minor amount of bitumen into a water contact- 
ing zone and therein contacting said extracted sand with sufficient 
water at a temperature of at least 100°F, to separate substantially all 
of said minor amount of bitumen and said minor portion of solvent 
from said sand, separating said major solvent portion from the 
suspended 


contacting zone is 
bitumen and sol- 
the solvent, 
heat for the 


said minor amount of bitumen to fraction, thus 
wall 20 oditnn banding God. The hens contaminants of the tar sand 
are removed with the asphaltenes and discarded. 7 claims, | figure. 
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58429 (AD-A—036190) Evaluation of methods to produce avi- 
ation turbine fuels from crude oils. Phase II. Final report 24, 
Jan 1975—24 Apr 1976. Kalfadelis, C.D. (Exxon Research and 
Engineering Co., Linden, N.J. (USA). Government Research Lab.). 
May 1976. Contract F33615-74-C-2036. 365p. (EXXON/GRU— 
2PEA.76). NTIS PC A16/MF A011. 

An experimental Lopes ang poe is described which has 
demonstrated that JP-4 wide-cut type and Jet A 
narrow-cut type aviation cortine fuels may prey armaoe from domes- 
tic shale oils. Three shale oils and two -derived liquids were 
evaluated in the whieh ths tuenad ghee 1 6 teeeines 
overall program. original whole crude samples were assayed 
and fractionated to yield kerosene-boiling-range feedstocks for cata- 
lytic hydrotreatment experiments. Three levels of hydrotreatment 
severity were investigated, using nickel-molybdenum and cobalt- 
molybdenum catalysts. Hydrotreated products were fractionated and 
reblended to yield finished fuels. The experimnetally obtained _ 
aad and yy ee information will be used in the third phase of the 

rovide a basis for an engineering and and economic 
pone come ¢ of the effect of the use of synthetic crude oil in a refinery 
processing both petroleum and synthetic crude. 


PURIFICATION 
REFER ALSO TO CITATION(S) 58199 


Cerne 6 Se ad FOS nee SS Oe ae 
trification of shale gas oil. Silver, H.F.; Wang, N.H.; Jensen, H.B.; 
Poulson, R.E. AIChE Symp. Ser.; 72: No. 156, 352(1976). 

A study of three dual function catalysts used in 
hydrodenitrification of gas combustion retort shale gas oil has been 
completed. The catalysts studied were commercially available 
cobalt-molybdenum on aluminium oxide, nickel-tungsten on alumi- 
num oxide, and nickel-tungsten on silica aluminum oxide. The selec- 
tivity of the catalysts was followed by measuring the weight per- 
centage of five different classes of nitrogen compounds in the 
unconverted total nitrogen as a function of the extent of the overall 
denitrification reaction. Results indicate that the metallic compo- 
nents, cobalt-molybdenum and nickel-tungsten, play a predominant 
role in establishing the selectivity of the catalysts in denitrifying the 
shale gas oil. Presulfiding both of the nickel-tungsten catalysts in- 
creased the denitrification activity but had no apparent effect on 
their selectivity of the catalysts in denitrifying the shale gas oil. 
Presulfiding both of the nickel-tungsten catalysts increased the deni- 
trification activity but had no apparent effect on their selectivity on 
their cracking activity. 7 figures. 


58431 of shale olefinic raw material. 
Faingol'd, S.I.; Voore, H. (Inst. of Chemistry, Tallin). Izv. Akad. 
Nauk Est. SSR, Khim. Geol.; 24: No. 4, 267-272(1975). (In Russian). 

Shale tars contain n-olefins with diolefins, cycloolefins, and 
neutral oxygen-containing = The normal process of puri- 
fying the n-olefins gives a product with a relatively high combined 
chlorine content, creating corrosive conditions. Methods for reduc- 
ing the raffinate .** - ~ content after treating the 150 to 250°C 
fraction with 10% sodium hydroxide, 98% sulfuric acid, and alumi- 
num chloride catalyst were investigated. An initial 0.7% chlorine 
content was reduced to <0.15% by prolonged heating to 300°C, but 
the bromine number was not changed, and the loss of material was 
substantial. H with a dilute a ey sodium hydroxide solution 
caused emulsification, but 20% um hydroxide at 280°C and 70 
atm reduced the chlorine to <0.1%. Similar results were obtained 
for a solution of sodium hydroxide in 2-propanol at 260° to 265°C 
and 40 atm under less corrosive conditions. 


PROPERTIES AND COMPOSITION 


58432 (LA-UR—77-1615) Oil shales under dynamic stress. 
Olinger, B.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 29p. (CONF-770706—26). Dep. NTIS, 
PC A03/MF AO1. 
From 6. AIRAPT international high- 
Boulder, Colorado, United States of America 
For the computer modelin 


conference; 

o- SA) (25 Jul 1977). 

ig in-situ fracturing i 

shales for —- the See of 
ynamic 


determined. tensile 
cosa onal the Anvil Points Mine. The response 
plane stress impulses was measured. 7 figures. (DLC) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 59913 
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WASTE RESEARCH AND MANAGEMENT 


REFER ALSO TO CITATION(S) 58282 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 60936, 60940, 60972 


58433 Environmental impact of a shale oil industry. Stone, R.T. 
pp 49-51 of In Proceedings of the synthetic hydrocarbons confer- 
ence. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

Potential impacts of the development of an oil shale industry 
on the land, water, and air are reviewed. It is pointed out that an 
assessment of water quality and supply is difficult. The role of the oil 
shale advisory panel and the prototype leasing program, both estab- 
lished by the Interior Department, are discussed. (JGB) 


REGULATIONS 


REFER ALSO TO CITATION(S) 60026 


FISSION FUELS 


REFER ALSO TO CITATION(S) 60009, 60950 


58434 (CONF-760744—, pp 201-321) Technology of the light 
water reactor fuel cycle. Wymer, R.G. (Oak Ridge National Lab., 
TN). 2 1977. 


rom Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 
In Energy sources for the future. 
A very detailed discussion of the LWR fuel cycle is given. 
(LK 


58435 Technology transfer experience in the nuclear fuel cycle. 
Jelinek, P. (Nukem GmbH, Hanau, Germany). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 120(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58436 Nuclear fuel cycle in Iran: the need for technology trans- 
fer. Arabian, G.; Sabourian, M.; Rahman, M. (Atomic Energy Orga- 
nization of Iran, Teheran). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
121(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58437 ey ar acquisition of sufficient know how to determine 
procurement of natural and enriched uranium. Peix, J. (COGEMA/ 
Retraitment Service Commercial, Chatillion, France); Rougeau, J.P. 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 127-128(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58438 Nuclear fuel cycle in Iran: acquisition of the technology. 
Arebian, G. (Atomic Energy Organization of Iran, Teheran). Trans. 
Am. Nucl. Soc., Suppi.; 25: No. 1, 128(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


RESERVES 
REFER ALSO TO CITATION(S) 59923, 59995 


58439 Where Brazil's uranium lies. de Andrade Ramos, J. Nucl. 
Act.; No. 17, 22-25(Jul 1977). 

Uranium reserves amounting to several hundred thousand 
tons have been delineated by the Brazilian ee SS 
sion. This should be enough to ensure that country’s self-sufficiency 
for nuclear power. 
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rg Hot spores. Stapleton, R.P. Nucl. Act; No. 17, 8-9Jul 
197 

Investigations for uranium in the Karoo reveal that 80% of 
the uranium occurs in rocks that have been subjected to the least 
amount of heating as a result of geological processes. 


58441 Uranium from the dry country. Treasure, P.A. Nucl. Act.; 
No. 17, 10-12(Jul 1977). 

A multiplicity of geological disciplines are being concentrated 
in the Karoo Basin to determine whether uranium hopes for the area 
are well-founded. 


58442 Depositional environments as a guide to uranium mineral- 
ization in the Chinle formation, San Rafael Swell, Utah. Lupe, R. J. 
Res. U.S. Geol. Surv.; 5: No. 33 365-372(1977). 

The sedimentary textures resulting from depositional process- 
es operating in low-energy environments appear to have influenced 
uranium mineralization. The Chinle consists of three fining-upward, 
fluvial-lacustrine sequences. Uranium minerals are concentrated in 
the lower part of the lowest sequence in areas where sediments of 
low-energy environment are complexly interbedded with sediments 
of other environments. Areas favorable for uranium exploration exist 
in the subsurface to the north, west, and south of the Chinle outcrop 
in the Swell. This determination is based on the spatial distribution of 
depositional environments and the pattern of Chinle deposition 
through time. 8 refs. 


58443 Dissolved helium in lakes: uranium prospecting in the 
Precambrian terrain of central Labrador. Clarke, W.B.; bg Sy Z.; 
Beavan, A.P.; Gandhi, S.S. (McMaster Univ, Hamilton, Ont). Econ. 

Geol.; 72: No. 2, 233-242(1977). 

Measurements of dissolved helium, *He/*He, and neon have 
been made in 60 water samples collected from 56 lakes and ponds in 
the Kaipokok region in Labrador. Tritium was measured in 8 water 
samples. The aim of the survey was to search for excess ‘He from 
decay of uranium and its daughter products. The helium results 
when plotted on a map of the area show a remarkable fit with the 
locations of known uranium mineralization. 16 refs. 


58444 (LA-tr—77-34) Microscopic study of the uraniferous ores 
from Oklo. Geffroy, J. (CEA Direction des Productions, 92 - Chatil- 
lon (France). Service de Mineralogie). 1977. Translation of Paper 
SM—204/18. (CONF-750641—6). 26p. Dep. NTIS, PC A03/MF 
AOl. 

From IAEA international symposium o1 the Oklo phenom- 
enon; Libreville, Gabon (23 Jun 1975). 

Three categories of ore can be distinguished at Oklo: (A) 
types with carbonaceous matter, observable in sandstone or in cong- 
lomeratic rocks with disseminations of pitchblende (colloform UOz2) 
as very small globules in polymerized asphaltic material; (B) types 
with uraninite (euhedral UOz2) in a clay matrix (chiefly chlorite), the 
whole being reconstituted or scattered in a microbreccia of a galena 
almost entirely of radiogenic lead; (C) intermediate types, containing 
uraninite and globular pitchblende together, the pitchblende globules 
being larger in the case of category A and appearing to have 
been formed at the expense of the uraninite--the matrix contains 
phyllites and accessory quartz, sometimes with disseminated carbo- 
naceous materials (asphaltic). Coffinite is often present in the case of 
categories A and C, but it may have derived from recent processes. 
Deficiencies in 2%°U have been observed only in the case of category 
B. No difference from a mineralogical point of view is observable 
between “normal” massive uraninite ores and those from pers with 
modified isotopic spectra. In particular, no evidence of significant 
thermal or mechanical modification has been found. 


58445 Stages of ore formation and classification of exogenic 
uranium deposits. Danchev, V.I.; Strelyanov, N.P. Geol. Rud. Mes- 
torozhd.; 18: No. 3, 11-24(1976). (In Russian). 

A new variant is proposed in the genetic classification of 
uranium denosits covered by sedimentary ores, which is based on the 
principle that the ore ratte process is linked with the lithogenic 
stages of intrusive mineral ores. A relative estimate is given on the 
productivity of deposits in various classes. he gee of 
diagenesis and exodia, peo the initial stages of catagenesis, and 
also the conditions o ——— epigenesis in nonmetamorphized 
sedimentary strata are characterized as the most productive in urani- 
um ore formation. 48 refs. (SJR) 


mova, L.A.; Pokrovskaya, I.V.; Syromyatnikov, N.G. (Inst. of Geol- 
ogy, Alma-Ata, USSR). Dokl. "Akad. Nauk SSSR; 225: No. 5, 1181- 
1182(11 Dec 1975). (In Russian). 

Ore samples of different geneses in thin layers were irradiated 
with neutrons in a nuclear reactor. The fission product track distri- 
bution was counted in mica. Veined ore samples subjected to recrys- 
tallization showed a low uranium (0.1 g/ton) ne “gl to the 
enchanped oxo (1.3 ghtam: Data on the spatial distribution of urani- 
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um can be used to resolve problems of the genesis of semimetallic 
ores and the subsequent metamorphism of these ores. 7 refs. (SJR) 


58447 Primary Lory of a vicsite group mineral in the 
USSR. Tarkhanova, ; Sidorenko, G.A.; Moroz, I.Kh. Zap. Vses. 
Mineral. O-va.; No. 5, 38-603(0c 1975). (in Russian). 
Uranyl silicate of the viksite with the formula 
e—< DNasub(0.5)C 5)Casub(0. oy 
5.8Hsub(2)O has been found for the first time in the 
milybdenum-uranium deposit. The mineral differs from uranyl sili- 
cates of the uranophane and the kasolite group in having a high 
stability of its crystalline structure and a wide cation isomorphism 
exhibiting no changes in the crystalline structure. 


58448 Some methodical questions of study of vertical geochemi- 
cal zoning of ore deposits. Sochevanov, N.N.; Gorelova, E.K. Geol. 
Rud. Mestorozhd.; No. 4, 83-8%(Jul 1975). (In Russian). 

Taking a hydrothermal uranium deposit as an example, the 
advisability of dividing ore-localizing structures (for the purpose of 
making a calculation for a single gcochemical -ahe ty into five 
zones, a supra-, an upper, a central, a Slower and an infra-ore one, has 
been shown. It is recommended to the place of elements in 
the geochemical zonality sequence by — into account the pro- 
ductivity of their aureoles and the location of the centre of gravity of 
their reserves in the ore, supra- and infra-ore horizons. When consid- 
ering the iarities of a zonality, it is irrational to take account of 
elements with an it sensitivity as well as of low- 
contrast or unstable ones. When calculating tracer ratios the most 
contrasting data can be obtained by using the most distant elements 
in the geochemical zonality sequence. 


EXPLORATION 


58449 (DEMO—76/9) Possible explanation for the variation of 
radiochemical characteristics in some acid and intermediate igneous 
rocks. Whalen, J.B.; Minatidis, DG. G. (Democritus Nuclear Research 
Center, Athens (Greece). Jul 1976. 9p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

Various arguments of granite origin are considered along 
with the geochemistry of U and Th in an analysis of reasons for 
granitoid rock radiochemical characteristic variations. One explana- 
tion is that a mode of magma generation occurs which produces low 
Th/U ratios in magmas generated by i melting of oceanic 
pay eg or upper mantle at adiew depth and high Th/U ratios 

in those formed at greater depths. A second explanation is that the 
magma differentiates during its rise, with associated greater concen- 
tration of Th in the silicic phase, consequently the largest differenti- 
ation would be expected in the magmas generated in the greatest 
downdip since they rise through the greatest distance. Other factors 
affecting radiochemical variations are crystal and/or mantle con- 
tamination of magma during the rise or emplacement of the magma, 
a difference in level of erosion of the granitoids, and differential 
ORD) of uranium and thorium following landform evolution. 


58450 (GJBX—4(77)) Discrimination of uranium alteration 
zones in selected areas by use of LANDSAT MSS imagery. Final 
aoe Kober, C.L.; Procter H.D. (Denver Mineral Explora- 

Teen hp , Littleton, Colo. (USA)). Feb 1977. Contract EY-76-C-13- 
1664. 2 ~~ NTIS, PC A13/MF A0O1. 

surface alteration halos of fifty known uranium occur- 

sutattilp tao Wliciean hed dates tovetens enaheent on to determine 
Fame signatures in imagery acquired by the LANDSAT Multi- 

viral Scanner. The deposits included veins and metasediments in 
the northeast of Weshingnoa, betholitic districts in the nosthwest of 
Idaho, veins and intrusives in a portion of the Colorado Front Range 
and sedimentary deposits on the Colorado Plateau. Image analysis 
employed an analog hybrid video processing system composed of a 
light table, vidicon camera, —— analyzer and color output moni- 
tor. A complete description the theory and methodology is 
provided in report. 


58451 (GJO—1659-2) Radon in streams and ground waters of 

as a guide to uranium deposits. Korner, L.A.; Rose, 

A.W. (Pennsylvania State Univ., University Park (USA)). Jun 1977. 

Contract EY-76-C-13-1659. 167p. (GJBX—60(77)). Dep. NTIS, PC 
A08/MF A011. 

Radon-222, a daughter in the radioactive decay of uranium, 

en peteatie ane geachasiios’ gitte 0) Geaahas Gren euamte G20 

Coated teainese ond Ss savy only. Cae, TOs Tune 

contents of 59 stream and 149 ground waters have been determined 

wee early Getgned semis cates Ooaieer to aan te Cae 


useful for reconnaissance uranium exploration of areas 
no appear tl because of relatively rapid of radon 


from turbulent waters, and because most radon is derived from 
nearby influx of ground waters into the streams. Radon in streams 


up 
2y(Sisub(2)Osub(5) sub(3).4 
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near uranium occurrences in Carbon and Lycoming counties is 
lower than many background streams. Radon in ground water is 
recommended as a reconnaissance method of uranium exploration 
because most samples from near mineralized areas are anomalous in 
radon. In contrast, uranium in ground waters is not anomalous near 
mineralized areas in Carbon County. Equations are derived to show 
the relation of radon in ground waters to uranium contents of 
enclosing rocks, emanation of radon from the solids to water, and 
porosity or fracture width. Limonites are found to be highly en- 
riched in radium, the parent of radon. A model for detection of a 
nearby uranium ore body by radon measurement on a pumping well 
has been developed. 


58452 (K/UR—7) Principal component testing for outliers. 
Kane, V.E.; Baer, T.; Begovich, C.L. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 71p. Dep. 
NTIS, PC A04/MF AO1. 

The basic procedures used in a principal component analysis 
are outlined in this report, with emphasis being placed on methods 
that can be used to detect outliers in multivariate data. Documenta- 
tion is given for the computer program PCTEST used in the 
principal component analysis. An example using 1C geochemical 
variables and having 89 samples is utilized to illustrate the presented 
techniques and the computer program output. 


58453 (SAI—77-518-LJ) Gamma-ray spectrum enhancement. 
Reed, J.H.; Reynolds, G.M. (Science Applications, Inc., La Jolla, 
Calif. (USA)). 1976. Contract EY-76-C-13-1664; SUB-76-021-L. 99p. 
(GIBX— 25077). . NTIS, PC A0S5;MF A0O1. 
rt lescribes the results of a program by Science 
suuuactaun tee , to apply the MAZE code to the analysis and 
enhancement of gamma-ray spectra from airborne Perse ome Nal 
detection systems. The objective is to improve on the accuracy of 
uranium, thorium and potassium determinations; and to pick out 
214Bi peaks (other than 1.76 _— for possible use in correcting for 
airborne **Bi background. objective of the present 
MAZE development is to im improve the accuracy of other gamma-ray 
spectri y performed in the exploration of uranium using either 
bore-hole or surface KUT detection (potassium, uranium, thorium). 


58454 Optical detection of oo _ 238) E Soay products. 
Solomon, J.E. (Naval Undersea Center Diego, California 
92132). J. Appl. ow 48: No. 8, S3a8-392(Aug 1977). 

Current and proposed programs invo y Bene survey of 
uranium resources require remote sensing of **U decay products 
with high sensitivity. In this paper, we investigate the feasibility ofa 
lidar remote sensing system in the detection of atmospheric **U 
decay products. We find that the most likely target species are lead 
and bismuth. The effective scattering cross sections for Pb and Bi are 
calculated to be 1.09 x 10-** and 3.54 x 10-'’ cm?, respectively, for 
the relevant optical transitions. System operating characteristics are 
calculated and displayed in graphical form. We that it should be 
possible to detect concentration levels of atomic lead as small as 5— 
10 atoms cm~* at a range of 200 m, under rather modest transmitter 
and receiver requirements. 


58455 Determination of the 
uranium Renken, 


distance in pulsed-neutron 
logging experiments. J.H. (Sandia Labs., Albuquer- 
que, NM). Nucl. Sci. Eng.; 63: No. 3, 330-335(Jul 1977). 
The operation o' pulsed-neutron uranium logging systems is 
clarified through the derivation of a theoretical ex 
shows the relative detector output attributable to rock at different 
distances from the detector. The results of numerical neutron trans- 
port calculations are used to evaluate this expression. Al 


theory considered here is applicable to several nuclear 


fission neutron method. Results show that, depending on the water 
content of the rock matrix, si t contributions to the detector 
output are caused by ore-bearing rock as far as 0.3 to 0.5 m from the 
detector. 


58456 Peep ente® & dee hens Sete ouine 

signals produced by trace neutron-absorbing rock 

constituents. Renken, J.H. (Sandia Labs., Albuquerque, NM). Nucl. 

Sci. Eng.; 63: No. 3, 347-349%Jul 1977). 

A perturbation theory expression has been developed to pre- 

it realized when traces of neutron- 

absorbing elements are present during prompt fission neutron urani- 

um The most restrictive constraint on the validity of the 

theory is anaes te Se Seatren Sis Canad Sy tae goemnee of 

eee Se ees coeaien 2 Seen 

retical expression appears feasi or experimental configurations 
that can be approximated by one-cimensional geometry. 


58457 ee eer wee & Oe Sat Ge 
uranium district. Daniels, J.J 4 Sees Blackmon, P.D.; Starkey, 
HLS. J. Res. U.S. Geol. Surv.; 5: No. 3, 343-357(1977). 


ay of electrical 
and their host of clectcal popes 
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pa ee are small or deep, conventional geophysical well-logging 
hniques and hole-to-hole measurements may be the only practical 
to detect changes in rock properties associated with the 
prin Bre of uranium ore deposits. Two separate ore-producing 
areas in South Texas are chosen for studying borehole geophysical 
techniques ec to uranium-exploration problems. Extensive mea- 
surements of physical properties are made on cores and taken from 
holes where electrical-resistivity, induced-polarization and gamma- 
ray logs are run. These analyses show that: (1) induced-polarization 
anomalies are caused by a change in pyrite content and clay-sized 
material content and (2) resistivity anomalies are associated with a 
change in clay-sized material content and cementation. In addition to 
conventional borehole techniques, hole-to-hole induced-polarization 
and resistivity tests are made in South Texas. These measurements 
are made by placing a current source down one hole and a receiver 
cable down an adjacent hole whose separation ranged from 30 to 300 
m and hole depths varied from 80 to 270 m. These tests show that 
hole-to-hole measurements can be used to detect changes in physical 
roperties, associated with uranium ore, that occur between bore- 
ae. Hole-to-hole measurements provide a link between surface 
measurements and well logs and can minimize the amount of drilling 
needed to locate an ore deposit. Accordingly, borehole geophysics 
will become an increasingly important evaluation tool as mineral 
exploration goes deeper. 4 refs. 


58458 Brannerite from the Penn Haven Junction uranium occur- 
rence, Carbon County, Pennsylvania. Finkelman, R.B.; Klemic, H. J. 
Res. U.S. Geol. Surv.; 4: No. 6, 715-716(1976). 

Thorium-free brannerite is identified in Upper Devonian 
uraniferous sandstone from Penn Haven Junction, Carbon County, 
Pa. The brannerite is located by a variation of the Lexan technique 
and is associated with galena, uraninite, and clausthalite. The angular 
thorium-free nature of the brannerite suggests that it formed by 
metamorphism of uranium-saturated leucoxene. As a result of the 
metamorphism some uranium may be in less soluble minerals than 
those found in the uranium deposits of the Western United States. 
For this reason, in-place leaching of the uranium may be impractical. 
4 refs. 

58459 Uranium measurement by airborne gamma-ray spectrom- 
etry. Grasty, R.L. (Geol Surv of Can, Ottawa, Ont). Geophysics; 40: 
No. 3, 503-519(Jun 1975). 

In the airborne measurement of uranium, window t 
gamma-ray spectrometers are used and it is necessary to correct for 
scattered high energy radiation from thallium 208 in the thorium 
decay series. This radiation can be scattered in the crystal, in the 
ground, and in the air. A theory, analogous to the theory of 
radioactive decay, is developed; it can adequately explain the spec- 
trum buildup in the uranium window for a point source of thorium 

oxide immersed to different depths in water and for a detector above 
the water. The theory is extended to predict the buildup as a 
function of altitude for detectors of different sizes and shows that 
errors in the airborne measurement of uranium can be significant if 
no —— is made for radiation scattered in the ground and in the 
air. 22 refs. 


MINING 
REFER ALSO TO CITATION(S) 58463, 58546, 59975 


58460 (PB—267375) Operation of Bear Creek a pea Rocky 
Mountain Energy Company. Docket no. 40-8452. Final environmental 
statement. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of a rob ad Safeguards). Jun 1977. 
ge mee oe IS PCA 
we! - date Statement for ke Rocky Mountain 
Energy Co Gan a the operation of the Bear Creek Uranium 
— Project in north-central Converse County, Wyo- 
mee by the staffs of the U.S. Forest Service, the 
US. ming hasbeen prepared and the U.S. Nuclear Regulatory Commis- 
sion and was issued by the Office of Nuclear Material Safety and 
Safeguards of the Nuclear Regulatory Commission. This statement 
provides (1) an evaluation of environmental impact and adverse 
effects of the proposed mill, and (2) a consideration of the principal 
alternatives. Also included are comments of governiaental agencies 
on the Draft Environmental Statement for 
to these comments. The Nuclear 
concluded that, after w the 
eetiein cosaeete technical, and other benefits of the Bear 
Creek Project against environmental and other costs and considering 
available alternatives, the action called for is issuance of a source 
material license to the applicant, subject to conditions stipulated in 
the source material license. 


58461 Vaal Reefs heading for higher final, further appreciation. 
Investment. Dumphreys, M. S. Afr. Min. Eng. J.; 88: No. 4131, 114- 
115(Aug 1977). 
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Vaal Reefs is reputed to be the world’s largest gold 
uranium mining complex. It currently accounts for some nine per 
cent of South African gold output and is responsible for around a 
third of the Republic's uranium output. This article is a brief discus- 
sion of the features of the mine, e.g. the flexibility of the mine, 
milling target, uranium sales, and capital expenditure. 


58462 Randfontein offers attractive dividend yield. 

Coal, Gold Base Miner. South. Afr.; 25: No. 6, 47,49(Jun 1977). 
In view of probable rapid installation of nuclear powered 

electricity generation plant in the 1980's the demand for uranium can 

be expected to increase. The investment potential of two gold— 

— ~ er Randfontein and Hartebeestfontein, is considered in 

this article. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 58546, 58740, 60584 


(UCID—17479) Chattanooga shale: uranium recovery by 
in situ processing. Jackson, D.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Apr 1977. Contract W-7405- 
ENG-48. 49p. Dep. NTIS, PC A03/MF AOI. 

The increasing demand for uranium as reactor fuel requires 
the addition of sizable new domestic reserves. One of the largest 
potential sources of low-grade uranium ore is the Cha 
shale--a formation in Tennessee and neighboring states that has not 
been mined conventionally because it is expensive and environmen- 
tally disadvantageous to do so. An in situ process, on the other hand, 
might be used to extract uranium from this formation without the 
attendant problems of conventional mining. We have ona 

developing such a process, in which fracturing, retortin 
sure leaching might be used to extract the uranium. 
advantages of such a process are that capital investment hae Ne 
reduced, handling and disposing of the ore would be avoided, and 
leaching reagents would be self-generated from air and water. If 
successful, the cost reductions from these factors could make the 
uranium produced competitive with that from other sources, and 
substantially increase domestic reserves. A technical program to 
evaluate the processing problems has been outlined and a conceptual 
model of the extraction process has been developed. Preliminary 
cost estimates have been made, although it is recognized that their 
validity depends on how successfully the various processing steps 
are carried out. In view of the preliminary nature of this survey (and 
our growing need for uranium), we have urged a more detailed 
study on the feasibility of in situ methods for extracting uranium 
from the Chattanooga shale 


58464 Ergo slimes project fully on schedule as 
nears. S. Afr. Min. Eng. J.; 88: No. 4130, 31,33,3 Tul 1977). 

This article reviews Anglo American Corporation's major 
new mining venture - East Rand Gold and Uranium Company 
Limited - Ergo for short. The Ergo project is however a mining 
venture with a difference, for the ‘ores’ it will treat were mined 
during the earlier days of South Africa’s gold mines and Ergo will 
now simply glean the leftover riches hitherto irrecoverable from the 
old slimes dams. The simplicity of the Ergo operation is its ie 
bull point. With no expensive underground or open a 
operation to maintain, at full production Ergo will employ a total 
staff of only about 470 people. 


58465 New uranium plant to be built at South Vaal. Coal, Gold 
Base Miner. South. Afr.; 25: No. 7, 109, ss 1977). 

In the next few years Vaal Reefs will spend some R60m on 
uranium plant extensions which will increase uranium oxide produc- 
tion of just over 1000t per annum to 1800t annum. To achieve 
this increased output a new uranium plant will be built at South Vaal 
to treat 210000t/month of slimes. These developments briefly. 


58466 Coal-uranium breeder: uranium from coal. Smith, K.R. 
(Univ. of California, Berkeley). Energy (Oxford); 2: No. 2, 171- 
177(Jun 1977). 

Evidence exists that much of the coal in the Western United 
States contains an reciable amount of uranium. While not con- 
centrated enough to be directly considered as a uranium resource, 
this uranium is enriched in the ash remaining after the coal is burned. 

ently, some coal ashes have concentrations of uranium 
which would classify them as intermediate-grade uranium ores (100- 
500 ppM). A combined facility, herein named a Coal-Uranium 
Breeder, which ited electricity or gas from coal and 
the ash to produce uranium could make available more nuclear 
energy than it consumed as fossil ener; a Se SS ees 
type and other variables. A considerable lessening of environmental 
impact is possible through the use of combined rather than 
coal plants and uranium mills. Potentially, a large fraction of U.S. 
uranium needs could be lied at a reasonable cost and thus 
eliminate the apparent shortfall of sandstone uranium ores and delay 
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the decision about the breeder reactor. More effort is needed to 
develop extraction techniques and to determine the uranium content 
of coals. 


58467 Ergo heads towards 1978 
Miner. South. Afr.; 25: No. 6, 27,31(Jun 1977). 
In the first quarter of 1978 Ergo will start producing uranium, 
gold and sulfuric acid obtained from material extracted from a 
number of East Rand slimes dams. The project as a whole is in many 
ways similar to Anglo American's metallurgical plant complex in the 
Orange Free State. But Ergo will break new ground in the large 
scale of the 18,000,000t of slimes annual throughout of the single 
flotation plant. Another feature of the project will be the reclama- 
tion of large areas of land at present covered by slimes dams for 
industrial and residential development by the owners of surface 
rights. Pre-commissioning test work is expected to commence at 
Ergo in the last few months of 1977. 


58468 S. Africa's metallurgists face great challenges. 
Base Miner. South. Afr.; 25: No. 6, 73,77,79,81(Jun 1977). 
Uranium could pose one of the greatest challenges to South 
African metallurgy in the coming years. South Africa has the 
advantage of a good supply of uranium which occur as a by-product 
of gold mining. Looking at ore reserves, in the case of most metals 
minerals it is unlikely that many emer vee new large high- 
grade deposits will be found. What metallurgists would have to do is 
to concentrate on the development of args oe ues related to existing 
and others completely different, which would enable the 
treatment of low-grade mineral deposits. Southern Africa’s mineral 
resources will continue to be exploited and in the absence of com- 
sag change throughout the area there will be an important place 
for South Africans properly trained and prepared to give all Mhey 
can do to this continued development. 


58469 Production of uranium peroxide. Caropreso, F.E.; Kreuz, 
D.F. South African Patent 76/24517A/, 23 Apr 1976. 5p. 

Priority 24 Apr 1975 United States. No. 571,089. 

The process is claimed of recoverin; uranium values as 
uranium peroxide from an aqueous uranyl solution containing dis- 
solved vanadium and sodium impurities, characterized by treating 
the uranyl solution with hydrogen peroxide in an amount sufficient 
to have an excess of at least 0.5 parts H2O2 per part vanadium (V2Os) 
above the stoichio-metric amount required to form the uranium 
peroxide, the hydrogen peroxide treatment being carried out in three 
sequential phases consisting of: (1) a precipitation phase in which the 
page peroxide is added to the uranyl solution to precipitate the 

ped ern and the pH of the reaction media maintained in the 
= 3.0 to 7.0 for a period of 5 to 180 minutes after the 
hy en peroxide addition; (2) a digestion phase in which the pH of 
the reaction medium is maintained in the range of 3.0 to 7.0 for a 
period of 5 to 180 minutes and (3) a final phase in which the pH of 
the reaction medium is maintained in the range of 4.0 to 7.0 for a 
period of | to 60 minutes during which time the uranium peroxide is 


date. Coal, Geld Base 


Coal, Gold 


petrographic composition. Camero: 
G. Ottawa; Geological Survey of Canada (1975). 15p. . 

Information Canada, Ottawa, K1A 0S9. 

A series of laboratory tests was run to test the uranium 
extraction capabilities of coals of different rank and petrographic 
composition. Coals of five different ranks, ranging from lignite to 
low volatile bituminous, were used and each rank was represented 
by a vitrinite-rich and fusinite-rich fraction. A sample of coke made 
from low volatile coal also was tested. The samples were crushed 
and the -70 to +140 mesh fractions were immersed in solutions of 


of uranium removal and 
subbituminous samples were the most effective in 
ving uranium from solution. fusinite-rich samples were 
in thi than were the vitrinite-rich samples, especially 
the higher rank coals. However, this influence of rank and 
position on uranium removal is closely tied to the 
immersing solutions; mixtures with lower pH values 
less uranium from solution than did those which were more 


ENRICHMENT 


58471 (ERDA—85) Uranium enrichment: a vital new industry. 
t Administration, Washington, 


ERA VOL. 2, NO. 24 


for it are discussed. Reasons for, and obstacles to, private enrichment 
are outlined. The President's plan (including the Nuclear Fuel Assur- 
ance Act) is summarized. (DLC) 


58472 (ERDA-tr—293) Evolution of uranium isotope separation 
methods in France. Frejacques, C.; Gelee, M.; Massignon, D.; Plur- 
ien, P. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Div. de Chimie). 1977. Translation of Paper CN—36/ 
FR257. —_ Dep. NTIS, PC A02/MF AO1. 

 L, examines the various processes for prod 
enriched U, from the dual standpoint of evolution of their tec’ 
economic performances and the proliferation risks involved. The 
gaseous diffusion process is first examined as a reference; then 
centrifugation, aerodynamic processes, chemical exchange processes, 
photochemical excitation processes, and ionic processes are consid- 
ered. It is concluded that the first four methods may be competitive 
in the next decade. (DLC) 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 60818 


58473 (ERDA—1555(Vol.1)) Portsmouth Gasseous Diffusion 
Plant site, Piketon, Ohio. Final environmental statement. 


Volume 1, (Energy Research and Development Administration, 
Washington, D.C. (USA)). May 1977. 880p. Dep. NTIS, PC A99/ 
MF AOi. 


This environmental statement provides a detailed analysis of 
the environmental effects associated with continued operation of the 
Portsmouth Gaseous Diffusion Plant, one of the three government- 
owned uranium enrichment plants operated by the Energy Research 
and Development Administration (ERDA). The Portsmouth facility, 
which has been operating for over twenty years, is located in Pike 
County, Ohio, on a 4000-acre federally owned reservation. The 
uranium enrichment capacity of the plant is currently being in- 
creased through a cascade improvement program (CIP) and a cas- 
cade uprating program (CUP). This environmental statement evalu- 
ates the Portsmouth facility at the fully uprated CUP production 
level. Environmental wl of the production of offsite electric 
power for the Portsmout ility are also assessed. The bulk of this 
power is supplied by the Ohio Valley Electric Corporation (OVEC) 
from two coal-fired plants, the Clifty Creek Power Plant near 
Madison, Indiana, and the Kyger Creek Power Plant near Cheshire, 
Ohio. The remaining required power will be obtained on a system 
basis through OVEC from the 15 sponsoring utilities of OVEC. The 
draft statement was issued for public comment on February 15, 1977, 
and public hearing to afford the public further opportunity to 
comment was held in Cincinnati, Ohio, on April 5, 1977. 


58474 (ERDA—1555(Vol.2)) Portsmouth Gaseous Diffusion 
Plant site, Piketon, Ohio. Final environmental impact statement. 
Volume 2. Appendices. (Energy Research and Development Admin- 
istration, Washington, D.C. (USA)). May 1977. 580p. Dep. NTIS, 
PC A25/MF AO1. 

Environmental data relevant to the environmental impact 
statement for the Portsmouth Gaseous Diffusion Plant, 
Piketon, Ohio, are compiled. (CH) 


58475 (K/TL—631) Determination of trace iodine in refrigerant 
114-B2. Powell, M.R. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). 1 Mar 1977. Contract W-7405-ENG-26. 12p. (CONF- 
——- wy NTIS, PC A02;MF AO1. 
173. national meeting of the American Chemical Soci- 
ey; New Orleans, Louisiana, United States of America (USA) (20 
ar : 

The method that was found most applicable consisted of 
reduction of the iodine and iodates to iodide and subsequent separa- 
tion by extraction into an aqueous medium. After the extraction, the 
iodide is determined by ion specific electrode analysis. (LK) 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 59995 


LASER EXCITATION 


58476 (CONF-761109—13) Research and development ae 
for the atomic uranium laser isotope separation process. Research 
report 442. Janes, G.S.; Forsen, H.K.; Levy, R.H. (Avco-Everett 
Research Lab., Everett, Mass. (USA)). Jun 1977. 27p. Research 
Lab., > Oe Everett a : 

rom annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

Research and development activities are being conducted on 
many aspects of the atomic uranium laser isotope separation process. 
Extensive laser spectroscopy studies have been made in order to 
identify attractive multi-step selective ionization schemes. Using low 
density (10*° atoms/cm*) apparatus, the excited state spectra of 
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atomic uranium have been investigated via multiple step laser excita- 
tion and photoionization studies using two, three and four pulsed 
lasers. Observation of the spectra was accomplished by observing 
the yield of **U and *°*U ions as a function of the wavelength, 
intensities and delays of the various lasers. These data yielded 
information on the photoexcitation and photoionizatin cross sections, 
and on the location, J values, lifetimes, isotope shifts and hyperfine 
structure of the various atomic levels of uranium. Experiments on 
selective ionization of uranium vapor by multiple step laser excita- 
tion followed by ion extraction at 10'* atoms/cm® density have 
produced 6% enriched **°U. These indicate that this process is well 
adapted to produce light water reactor fuel but less suitable for 
highly enriched material. Application has been made for license for a 
1979 experimental facility to provide data for a mid-1980 commercial 
plant. 


58477 Isotope separation. Szoke, A.; Nebenzahl, I. US Patent 
4,035,638. 12 Jul 1977. Priority date 29 Mar 1974, Israel. 8p. 

A process for the separation of one isotope from a mixture of 
isotopes and an apparatus for carrying out said process. The process 
comprises generating a beam of the atoms or molecules, introducing 
the beam into a laser cavity in such manner that the direction of the 
laser beam is substantially perpendicular to the direction of motion 
of the beam, irradiating the beam with a radiation adapted to being 
about the excitation only of the isotopic species to be separated, 
reflecting the laser beam back and forth between at least a pair of 
opposed sides of the laser cavity, such as between two mirrors 
opposite and parallel to each other which are located on these sides, 
for deflecting the desired isotopic species, and collecting said spe- 
cies. 


58478 Isotope separation process. Lyon, R.K.; Kaldor, A. (to 
Exxon Research and Engineering Co.). US Patent 4,035,270. 12 Jul 
1977. Filed date 23 Apr 1975. 6p. 

In a method for the separation of isotopes of uranium in UFe, 
the UF is subjected to ir radiation at a predetermined wavelength or 
set of wavelengths for less than 10~* sec in such a manner that at 
least 0.1% of the **UFes molecules absorb an energy of more than 
2000 cm~'. The excited UF, is then reacted with a gaseous reagent, 
F2, Ch, or Bra, to produce a product which is then recovered by 
means known in the art. (BLM) 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 58488, 59547 


58479 (DPST—77-128-5) Savannah River Laboratory monthly 
report: *°*Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). May 1977. Contract 
EY-76-C-09-0001. 15p. Dep. NTIS, PC A02/MF A0O1. 

Pellets of 90%-dense PuOz heated at 1400°C after aging at 
least six months sustained microstructural damage by helium ag- 
glomeration. The helium damage was evident as either grain-bound- 
ary porosity or separations. A pellet with a pre-existing network of 
grain-boundary pores aged for 12 months exhibited essentially no 
change in microstructure after heat treatment at 1400°C to release 
helium. Checkout of major equipment and systems in the Plutonium 
Experimental Facility continues. Construction of the facility is near- 
ing completion. Recovery of offsite scrap continues in the H-Area B- 
Line. 


58480 Device for making ball-shaped metal oxide particles and 
metal carbide Langen, H.; Naefe, P. (to Kernforschungsan- 
lage Juelich Gesellschaft mit beschrankter Haftung). US Patent 
4,035,450. 12 Jul 1977. Priority date 21 Dec 1973, German, Federal 
Republic of (F.R. Germany). 4p. 

A device is described for making ball-sha) metal oxide and 
metal carbide particles, especially particles of fuel or breeder sub- 
stances for nuclear reactors such as oxidic or carbide cores of 
uranium or the like. The device comprises a container for the 
ammonia and organic phase, and an injection tube leading into the 
top of the container. The injection tube is surrounded by a mantle 
passage of which the cross section is widened in the region of the 
mouth of the injection tube. The injection tube leads into the 
container at a distance of from 0.5 to 2 mm ahead of the end of the 
mantle passage. The injection tube has an outward diameter which 
steadily decreases toward the mouth of the injection tube. 


58481 Release of radioiodine from neutron-irradiated uranium 
dioxide under oxygen atmosphere. Tachikawa, E.; Saeki, M.; Naka- 
shima, M. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). J. Inorg. Nucl. Chem.; 39: No. 5, 
749-752(1977). 

Heating a neutron irradiated UO. from room temperature to 
1150°C at a constant rate of 5°C min™' caused the stepwise release 
of radioiodine at around 400, 550 and 750°C. Organic iodides were 
observed only in the first step. The oxidative pulverization of UO 
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occurred at around 400°C. The second and third steps, therefore, 
characteristic of the release from UsOs and will be related to the 
migration of oxygen and uranium vacancies. The activation i 
were found to be 17 for the second and 41 kcal mol™! for the thi 
steps. Solvent extraction analysis showed that iodine released at the 
first two oe was mainly in the form of I~, while that at the third in 
the form of I°® 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 58500, 58505, 58518, 58521, 
58549, 58559 


58482 (BNWL—2080-5) LWR fuel recycle program 
progress report, April—June 1977. Jarrett, J.H. (comp.). (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Aug 1977. Con- 
tract EY-76-C-06-1830. 63p. . NTIS, PC A04/MF A0O1. 

The LWR Fuel Reeve ie Program is designed to provide 
information needed by industry to close the back end of the commer- 
cial light water reactor (LWR) fuel cycle. Included in this program 
are activities in eo of specific design studies as well as activities 
with more general application to fuel recycle technology: economic 
and environmental studies; spent fuel receipt and storage; head-end 
processes; off-gas treatment; purex process (solvent extraction); fin- 
ishing processes; waste re og environmental effects; and gen- 
eral support. 11 figures, 7 tables. (DLC) 


58483 (DP—1460) Solvent extraction of irradiated neptunium 
targets. II. Flowsheet development. Thompson, G.H.; CO WUSAy 
M.C. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Jul 1977. Contract EY-76-C-02-0016. 18p. 
Dep. NTIS, PC A02/MF AO1. 

Development of a solvent extraction flowsheet for processing 
237Np and 238 Py at the Savannah River Plant as a oomible - 
ment for anion exchange processing is described. The major difficul- 
ty in solvent extraction processing is maintaining neptunium in the 
extractable M(IV) or M(VI) valence states prior to extraction. 
Miniature mixer-settler tests with 7.5 vol percent TBP showed that a 
sidestream of ferrous sulfamate to reduce Np(V) to Np(IV) in the 
first bank of mixer-settler contactors greatly decreased loss of nep- 
tunium to waste. A nitrite sidestream to catalytically oxidize Np(V) 
to Np(VJ) did not prevent high losses of neptunium. 


58484 (ORNL—5266) Thorium utilization program progress 
report, July 1, 1975—September 30, 1976. Lotts, A.L.; Kasten, P.R. 
(Oak Ridge National Lab., Tenn. (USA)). Jul 1977. Contract W- 
7405-ENG-26. 343p. ~- NTIS, PC A15/MF AO}. 

Status of the following tasks is reported: program manage- 
ment and analysis; reprocessing development; refabrication develop- 
ment; waste treatment; fuels irradiation and examination; HTGR fuel 
recycle demonstration facility; hot engineering test project; and cold 
prototype refabrication development. (LK) 


58485 (ORNL/NUREG—16) Model of iodine 
reaction kinetics in a nuclear fuel 


transport and 
Davis, W. Jr. 
(Oak Ridge National Lab., Tenn. (USA)). May 1977. Contract W- 


7405-ENG-26. 7ip. Dep. NTIS, PC A0S/MF AO01. 

A model is presented to describe the time-d it flow and 
retention of stable iodine isotopes and the decay of "I in a nuclear 
fuel reprocessing plant. The plant consists of 16 units of equipment 
such as a voloxidizer or graphite burner, fuel dissolver, solvent 
extractors, storage tanks, vaporizers, primary iodine sorbers, and 
silver zeolite. The rate of accumulation of bulk and radioactive 
iodine in these units and in the environment is described using 19 
differential equations. Reasonable time-d dence of iodine reten- 
tion factors (RFs) by the plant were calculated. RFs for a new plant 
in excess of 10° for stable iodine and ‘°I decrease to the range of 10* 
to 10? as plant operating times exceed 50 to 100 days. The RFs for 
‘ST also decrease initially, for a period of approximately 10 days, but 
then increase by several orders of magnitude due to radioactive 
decay and isotopic exchange. Generally, the RFs for "I exceed 
those for stable iodine by factors of 10* or more. 19 references, 13 
figures, 2 tables. (DLC) 


58486 (ORNL/TM—5756) Determination of fission product and 
heavy metals inventories in FTE-4 fuel rods by a grind-burn-leach 
flowsheet. Fitzgerald, C.L.; Vaughen, V.C.A.; Lamb, C.E. (Oak 
Ridge National Lab., Tenn. (USA)). Jul 1977. Contract W-7405- 
ENG-26. 55p. Dep. NTIS, PC A04/MF AOI. 

Experiments using High-Temperature Gas-Cooled Reactor 
(HTGR) fuel material, TRISO-coated (2.75 Th/U)C.—TRISO- 
coated ThC, and TRISO-coated UO.—BISO-coated ThO2, were 
performed in Building 4507 (the High-Level Chemical ees 
Facility) to determine the inventory and transport behavior of fissi 
products and heavy metals from a grind-burn-leach process flow- 
sheet. In addition, values calculated by the ORNL Isotope Genera- 
tion and Depletion Code (ORIGEN, a computer program used for 
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predicting quantities of activation products, actinides, and fission 
products from irradiation data and nuclear data libraries) are com- 
pared with values derived by chemical analyses (CA) and those 
measured by a gamma-scan nondestructive analytical (NDA) tech- 

jue. Raseecit agreement was obtained between ORIGEN and 

A results for one of the tests, but the values obtained by chemical 
analysis were lower than either of the two other sets of values. With 
the exception of **U, isotopic uranium values determined by chemi- 
cal analysis (mass spectrometry) agreed within 15 percent of the 


ORIGEN p prediction. 
58487 (ORNL/TM—5898) Dimensional analysis of solids trans- 
and in 


dispersion a rotary kiln. Whatley, M.E. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 
18p. ge NTIS, PC A02/MF AO1. 
0 oO ize data being obtained in an existing experimental 
program on ‘the | oe coefficient for material in a rotating kiln, 
a dimensional analysis was performed using all of the variables now 
thought to be relevant. Rotary kilns are being considered for use in 
the voloxidation process for the recovery of tritium from spent 
nuclear power reactor fuels. Design for the efficient recovery of 
tritium stipulates a residence time distribution for material within the 
kiln; therefore, a consideration of material dispersion is important. 
The study revealed that the system is fairly tightly constrained. Of 
all possible dimensionless groups formed from the process variables, 
only three remained after those groups consisting of ratios of length 
were extracted and allowance was made for implicit relations among 
variables. The set that describes the system includes the velocity 
number, the Watt number, and the fraction of the kiln filled with 
solids. Since the velocity number divided by the operatin ng slope of 
the kiln behaves as a constant (at least for first-order effects), the 
program should correlate the Watt number with fraction full and the 
dimensionless numbers that relate the geometry of the system, in- 
cluding size of the feed material and flight dimensions. 


58488 (ORNL/TM—5903) — dissolution problem for LWR 
plutonium recycle and LMFBR fuels: fabrication and reprocessing 
and their resolution. Nicholson, E.L. Jr. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 7. ; 
A survey was made of the information reported to date for 
laboratory-scale dissolution experiments on PuO2-UOz fuels, of re- 
ig plant problems that might be encountered with these 
a ages of the fabrication methods for producing these fuels. The 
possibility of producing fuels that will be highly soluble in pure 
nitric acid without resorting to the use of corrosive fluorides for 
complete dissolution is examined. The report concludes that produc- 
tion of highly soluble fuel is possible, that it is probably economical- 
ly justifiable, and that fluorides are not necessary for dissolution. 
Highly soluble fuel would likely have minimal impact on reprocess- 
ing criticality and waste disposal problems. Reactor specifications 
for PuO2-UO;, fuels seemingly permit a greater degree of nonhomo- 
geneity than is desirable for 5 eral high solubility. A fuel solubil- 
ity criteria is therefore pro) that would limit the amount of 
insoluble PuOz in irradiated fuels to less than or equal to 0.01 percent 
of the total amount of plutonium present. 


58489 Process for working up block shaped graphite fuel ele- 
ments. Hackstein, K.G.; Spener, G. (to HOBEG). US Patent 
4,022,865. 10 May 1977. Priority date 15 May 1974, German, Federal 
Republic of (F.R. Sremene Ce. 

A process is descri or the mechanical comminution of a 
graphite block in a block shaped graphite fuel element such as for a 
gas-cooled high temperature reactor. The block contains the fuel 
elements arranged in separate zones and has parallel cooling chan- 
nels. In order to separate the block from the fuel elements, conical 
pins (or mandreis) are simultaneously pressed into several cooling 
channels until the block is broken rl The fuel elements are then 
reconditioned by burning and wet chemical separation into fissile 
material and waste material. 

58490 Chemical reprocessing of spent nuclear fuels. Koch, G. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Heisse Chemie). Chem. Zig.; 101: No. 2, 64-81(Feb 1977). (In 


German). 
reprocessing of nuclear fuels from atomic power stations 
has a twofold goal. On the one hand it is serving for fuel supply by 
recovering the fissile materials which have not been consumed or 
which have been freshly generated in the reactor. On the other hand 
the radioactive waste products from nuclear power | merge Fo 
nee S Snote ae & The core element of the 
proced ant ipa GD te 
lure using tributyl p as 
solvent for uranium and plutonium. The c 
ch iteaseateen 


ne, aeten eS ot 

breeder fuel in the MILLI facility. Ochsenfeld, W.; Baum- 

, F.; Bleyl, H.J.; Ertel, D.; Koch, G.; Wameske ti (Kern- 
ungszentrum Karlsruhe (Germany, FR). Inst. fuer i 
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Chemie). Feb 1977. Translation of KFK—2396. 37p. Dep. NTIS, PC 
A03/MF A0Ol1. 

Work performed under United States—Euratom Fast Reactor 
—— Program. 

e reprocessing of 2.7 kg of highly irradiated UO2-PuOz fast 
breeder fuel in the experimental facility MILLI of the Institut fur 
Heisse Chemie (IHCH) is described. The fuel contained 15 percent 
PuOz, the initial uranium enrichment was 60 t 75U, and the 
cladding material was stainless steel. The fuel had been prepared in 
England by coprecipitation of UO2 and PuO: and calcination, and 
had been irradiated in the Dounreay Fast Reactor to a burn-up level 
of 61,000 MWd/t. The cooling time was ca. 7 years. The material 
dissolved essentially completely in boiling nitric acid at HNOs 
concentrations greater than or equal to 8 moles/1. Insoluble residues 
amounted to less than 0.7 percent, and were analyzed for U, Pu and 
fission products; less than 0.08 percent of the total fissile material 
remained in the insolubles. The separation of U and Pu from fission 
products was carried out by a modified Purex process designed at 
IHCH Karlsruhe for the suppression of crud formation; this process 
is characterized by a high HNOs concentration (3 to 3.5 moles 
HNOs/1) and a high organic loading (ca. 110 g U + Pu/) in the first 
extraction cycle. A smooth and undisturbed operation was observed 
over the whole campaign of 30 hours duration, thereby demonstrat- 
ing for the first time the effectiveness of this flowsheet with a mixer- 
settler facility on a high-activity level. The U/Pu tion was 
carried out in the third extraction cycle with an electrolytic multi- 
stage mixer-settler (EMMA), using the in-line electrolytic Fs 
developed by IHCH Karlsruhe, thereby demonstrating for 
time the effectiveness of this process with high-burn-up fuel. Losses 
of U and Pu over the whole reprocessing campaign were low. 


58492 Plutonium - target and problem of the nuclear fuel cycle. 
Stoll, W. (Alpha Chemie und Metallurgie G.m.b.H. (ALKEM), 
Hanau (Germany, F.R.)). Chem. Zitg.; 101: No. 1, 1-8(Jan 1977). (In 
German). 

3 figs.; 3 tabs.; 19 refs. 

It is evident that plutonium as the only fissile transmutant of 
uranium 238 must be used in current nuclear power stations. During 
the first 30 years of its industrial use plutonium was considered as an 
interesting economic contribution within the fuel cycle. For reasons 
of long term environmental pollution risks as well as for fast breeder 
fuel cycle demonstration a further increase of plutonium stored in 
any form should be avoided. - Measures against = Fate of 
plutonium and protection measures yan criticality and 
of this radiotoxic material are described for normal Gling aed 
accidental conditions. Plutonium has never caused any injury uring 
its industrial ty <o Public acceptance for minimzed quantities 
of Pu in the fuel cycle by rapid recycle should be ciealited. 


58493 State of the project ‘reprocessing plant’ from the point of 
view of the planning company ‘Reprocessing of Nuclear Fuels Ltd.’ 
(PWK). Scheuten, H. “(Rheinisch: Westfaclisches Elektrizitaetswerk 
A.G., Essen (Germany, F.R.); Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Projekt Wiederaufarbeitung und Abfallbehand- 
lung). At. Strom; 23: No. 1, 10-12(Jan 1977). (In German). 

From 4. workshop on nuclear energy of the RWE; Hahnenk- 
lee, a F.R. (10 aap y xg 

present state of the project rocessing plant’, the 

companies involved in planning, aus of ae Ol Ge the time 
schedule for the plant are described. Besides A ~ State, onto which 
the competence for the final storage of radioactive waste falls, 
Alkem is responsible for plutonium storage and ing, RBU 
for the planning of uranium storage and reprocessing, and PWK, as 
the public utilities’ representative, for fuel element receipt and stor: 
age as well as for the actual reprocessing plant. The first storage 
pool ought to be in operation by 1982 A, the latest. Financing 
problems are discussed. 


58494 Fluidized-bed gas classification of high te pe.ature gas- 
cooled reactor fuel particles. Velentine, M.K. (Allied Chem 
Idaho — AIChE nev Ser.; 73: No. 161, Fates! 


led TRISO.TRISO ful p 


pot aod, on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58496 Need for regional 
ir exes Ge cee Ten, SR henclaeh 
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Atomic Energy Commission, Dacca). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 125-126(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58497 Method to process aqueous solutions of irradiated reactor 
fuels. Alter, H.W.; Anderson, C.R. (to General Electric Co., Schen- 
ectady, N.Y. (USA)). German(FRG) Patent 1,592,418/B/. 23 Sep 
1976. 7 (In German). 


figs. 

The invention deals with a method to process irradiated 
nuclear reactor fuel elements in which plutonium is separated from 
uranium and fission products from the nitric acid solution by extrac- 
tion with the solution of a quaternary ammonium salt in an organic 
solvent. The fission products and uranium are recovered as fluorides, 
whereas the plutonium after reduction and oxidation via anion 
exchange resins can be isolated as solid. The method is thus charac- 
terized in that a quaternary amine with a C/N ratio of at least 15:1 
and at least one alkyl chain with a minimum of 10 C atoms is used as 
extracting agent. A very detailed example illustrates the method. 


58498 Nuclear fuel. Puechl, K.H. French Patent 2,295,533/A/. 
16 Dec 1975. 20p. (In French). 

The nuclear fuel material described has a preset fissile matter 
level. It contains under 1% plutonium, the balance being uranium 

ing a sufficient proportion of U-235 enriched uranium, which, 
in association with the plutonium, gives the material this fissile 
matter content. This production process uses spent fuel material 
from a nuclear reactor and mainly comprising uranium, plutonium 
and fission products. An initial composite solution of this spent fuel 
material is produced and is to separate a solution of 
uranium and on ee nea from the fission product solutions. The 
uranium and plutonium solution is processed to separate a plutonium 
solution and a solution of uranium is added to the last plutonium 
solution to produce a second composite solution. This uranium 
solution contains uranium sufficiently enriched for this second com- 
posite solution to have the preset fissile matter level. Finally a mixed 
nuclear fuel powder is produced from the solute of this second 
composite solution. 


58499 Production of plutonium and um from fuel of 


neptuni 
atomic power station and perspective of their use. Galkin, B.Ya.; 


Zemlyanukhin, V.1.; Lazarev, L.N.; Lyubtsev, R.I.; Pushlenkov, 
M.F.; Romanovskii, V.N.; Fedorov, S.G. Radiokhimiya; 17: No. 5, 
662-669(1975). (In Russian). 

From Conference on neptunium and plutonium chemistry; 
Leningrad, USSR (25 Mar 1975). 

36 refs.; for English translation see the journal Sov. Radio- 
chem. 

The information is presented on the ways of the nuclear 
power development and the prospects are evaluated of producing 
the isotopes of Pu and Np from the nuclear power plants fuel. A 
present-day state of the NPP fuel regeneration is considered regard- 
ing the techniques of extracting Pu and Np. The data are presented 
on the utilization of aqueous methods, es a extraction and ion 
exchange, and the outlined tendencies in their development. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 58503, 58548 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 58517, 59937 


58500 Modern trends in analysis, costing, and economics of nu- 
clear fuel services in cooperative nuclear fuel service facilities. Choud- 
hury, M.R.K. (Bangladesh Atomic Energy Commission, Dacca). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 1251977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58501 Uranium supply and nuclear reactor fuel efficiency. Gott- 
lieb, P. (Dames and Moore, Los Angeles). pp 42-48 of In Energy 
LA: tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los lenin © Council of Engi ts meeting; 

i. Angeles, California, United States of America StUSA) (19 May 
76). 

See CONF-7605141—. 

The demand for uranium is expected to grow sharply during 
the next 15 years, greatly exceeding production capacity and using 
up nearly all of the proved domestic reserves. ERDA is trying to 


FISSION FUELS 


survey additional resources, but is not trying 
types, such as CANDU or HTGR, that offer fier considerable 

uranium consumption. The latter, in , Should not be over. 
looked because of its temporary lack of commercial success. 


58502 Uranium supply and demand. ee M.J. London; Ura- 
nium Institute (1976). 112p. (CONF-7: 

From International symposium on uranium supply and 
demand; London, United Kingdom of Great Britain and Northern 
Ireland (UK) (Jun 1976). 

Papers were presented on the pattern of uranium seodihaion 
in South Africa; Australian uranium—will it ever become available; 
North American uranium resources, policies, prospects, and pricing; 
economic and political environment of the uranium mining industry; 
alternative sources of uranium supply; whither North American 
demand for uranium; and uranium demand and security of supply—a 
consumer's point of view. (LK) 


to promote reactor 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 58482, 59641 


58503 (KFK—2384) Analytical model for , of reli- 
ability of waste management facilities with intermediate storages. 
Kallweit, A.; Schumacher, F. (Kernforschungszentrum Karlsruhe 
(Germany, F. R.). Inst. fuer Datenverarbei in der Technik). Jan 
Heigh (PWA—95/76). Dep. NTIS (US Only), PC A04/ 

A high reliability is called for in waste management facilities 
within the fuel cycle of nuclear power stations which can be fulfilled 
by providing intermediate storage facilities and reserve ities. A 
model based on the theory of Markov processes is described which 
allows computation of reliability characteristics of waste manage- 
ment facilities containing intermediate storage facilities. The applica- 
tion of the model is demonstrated by an example. 


58504 Importance of waste disposal in energy ~ Mandel, H. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.)). At. Strom; 23: No. 1, 7-10(Jan 1977). (In German). 

From 4. workshop on nuclear energy of the RWE; Hahnenk- 
lee, Germany, F.R. (10 Nov 1976). 

4 figs. : 

A survey of the problem as a whole concerning waste man- 
agement of nuclear power plants is presented. From the present-day 
point of view, the costs for the reprocessing, ae final 
storage of radioactive waste will make —< for about a of the 
fuel cycle costs, and some 12% when taking into account the 
proceeds from recovered uranium and plutonium. Despite fuel costs 
having gone up to 1.6 Pfennig/K Wh, the competitiveness of nuclear 
energy has not changed as the costs of fossil primary energy carriers 
increased at the same time. It is important to cater in good time for 
sufficient storage capacities. The quantities of irradiated fuel to be 
deposited are expected to reach about 7,500 t U. A time schedule for 
the planning and the erection of a fuel reprocessing centre, and a 
survey of fields of responsibilities are presented. 


58505 Usable method for the 
from nuclear fuel reprocessing. Heimerl, W. (Gelsen enberg Ak 
sellschaft, Essen). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 1 
124(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58506 Experience in the management of radioactive wastes: scope 
for regional cooperation. Thomas, K.T.; Khan, A.A. (Bhabha Atomic 
Research Centre, Bombay). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
124(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58507 (ERDA-tr—306) System study: radioactive Fe ore in the 
Federal Republic of Germany. SRA 1, accumulation of radioactive 
wastes in the Federal Republic of Germany. Dyroff, H.; Fleischmann, 
F.K. (Nuklear-Chemie und -Metallurgie G.m.b. H. (NUKEM), 
Hanau (Germany, F.R.)). Jun 1976. Translation of German report. 
75p. < NTIS, PC A04/MF A011. 

ie developmental buildup of nuclear power plants as well as 
plants for ne and for the other fuel cycle in Germany = 
be derived from the planned nuclear energy growth program. 
average growth raie of installed nuclear — plant capacity ir ton 
1975 to 2000 was determined using the well-known buildup pro- 
grams and most recent forecast data. The fate eda A 
scale research centers, industrial research, land 
isotope technology cannot be directly derived from the ine 
energy buildup program and was therefore estimated on a separate 
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basis. The plant-specific radioactive waste data from waste causing 
agencies were established for determining waste volume. A waste 
catalog was introduced for this arrangement thereby enabling a 
comprehensive and comparable depiction of the waste vcluim: in 
Germany. The total accumulation of radioactive wastes in the Fed- 
eral Republic of Germany from 1975 to 1990 was estimated together 
with the plant-specific wastes. The wastes from the nuclear power 
plants are essentially from quantity viewpoint more important than 
those of the reprocessing plants. However, seen from the radiologi- 
cal properties standpoint, almost all activity released in nuclear 
technology is contained in the reprocessing wastes. 


WASTE PROCESSING 


REFER ALSO TO CITATION(S) 58545, 59642, 59643, 59644, 
59645, 59646, 59647, 59648 


58508 (ARH-C— 18) Corrosivity of solutions from evaporation of 
radioactive liquid wastes. Final report. Payer, H.; Kolic, E.S.; Boyd, 
W.K. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 4 
May 1977. Contract EY-76-C-02-0016. 74p. Dep. NTIS, PC A04/ 
MF AOI. 

New double-shell storage tanks are constructed with ASTM 
A-516 Grade 65 steel. This study had two main objectives: To 
characterize the corrosivity of synthetic nonradioactive terminal 
waste solutions to ASTM A-516 Grade 65 steel and to determine the 
severity of stress-corrosion cracking of carbon steel in terminal 
waste solutions. The information developed provides guidance in the 
characterization of the aggressiveness of actual terminal liquors and 
in the design and operation of fail-safe tanks. Corrosion behavior was 
measured over a range of oxidizing conditions by the potentiodyna- 
mic polarization technique. Oxidizing conditions in a solution likely 
to promote general corrosion, pitting or stress-corrosion cracking 
(SCC) were identified. Absolute stress-corrosion cracking suscepti- 
bility was determined by constant strain rate procedure for ASTM 
A-516 Grade 65 steel for conditions identifies: by polarization experi- 
ments as likely to promote SCC. Based on the results of this study, 
terminal waste storage tanks are safe from stress-corrosion cracking 
under freely corroding conditions. Corrosion potential of steel in 
solutions within anticipated compositions is at the positive end of the 
critical range for stress-corrosion cracking, and no conditions were 
observed which would lower the potential to more negative values 
within the cracking range under freely corroding conditions. Mea- 
surement of corrosion potential and hydroxide concentration pro- 
vides a means to extend these results to compositions outside of the 
composition range studied. 


58509 (BNL—18648) Tritium concentration and fixation. Budget 
activity No. BD 0301030. report for October 1—December 
31, 1973. Wiswall, R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1974. Contract EY-76-C-02-0016. 19p. Dep. NTIS, PC 
A02/MF AO1. 

Zr cylinders were hydrided at 900° and then cooled; ZrHi.s 
was formed, but the cylinders retained their form. CaC, was reacted 
with tritiated water to form tritiated acetylene which was then 
polymerized by rays to produce tritiated polyacetylene. Properties 
of the polymer were studied; its y radiation stability was determined, 
and its immobilization in cement-concrete was investigated. Polymer 
impregnation of tritiated cocrete was also studied. (DLC) 


58510 (BNL—18879) Tritium concentration and fixation. Budget 
activity No. BD 0301030. Progress report, January 1—March 31, 
1974. Steinberg, M.; Wiswall, R. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1974. Contract EY-76-C-02-0016. 8p. Dep. NTIS, PC 
A02/MF AO1. 

Zr hydride was produced by hydridation of Zr cylinders. 
Flowsheets are given for producing a polymer-impregnated tritiated 
oo” and for fixing tritium as tritiated polyacetylene in concrete. 


(BNL— 19303) Tritium concentration and fixation. Budget 
acitvity No. BD 0301030. Progress report, April 1—June 30, 1974. 
Steinberg, M.; Wiswall, R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1974. Contract EY-76-C-02-0016. 12p. Dep. NTIS, PC 
A02/MF AOl. 


Zr was hydrided with H i a trace of T, and then 


leached with various solutions; practically no T (<0.1%) was 
leached. Tritium leach rates from polymer-impregnated concretes 
can be reduced if high-alumina cement (lumnite) is used. CaC, was 
reacted with tritiated water to form C2T2 which was subsequently 
polymerized in a Co y field; this polymer will be incorporated into 
concrete. (DLC) 


58512 (BNWL-SA—5336) Incentives and technology for parti- 
tioning. Bartlett, J.W. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1975. Contract EY-76-C-06-1830. Ilp. (CONF- 
750321—2). Dep. NTIS, PC A02/MF AO01. 
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From Conference on waste management 75; Tucson, Arizona, 
USA (24 Mar 1975). 3 3 

There are potential safety and resource recovery incentives 
for partitioning and fractionating radioactive wastes from commer- 
cial nuclear power. Technically feasible methods for accomplishing 
the separations are also known. The technologies are not, however, 
developed to the point where commercial implementation is possible 
or meaningful assessment of net benefits of the separations can be 
made. Methods to assess benefits and liabilities of partitioning will 
have to go beyond conventional cost-benefit concepts because there 
is no common time-frame for the tradeoff factors involved. Concepts 
and content for advanced assessment methods of this type are not 
developed. An alternative approach to assessing the incentives for 
partitioning is to assess the capability of other waste ement 
operations to produce effects similar to itioning. M have 
been developed to determine the effect of nuclide holdup in geologic 
formations on potential future adverse biological consequences. Pre- 
liminary application of these methods indicates there are no incen- 
tives for actinide partitioning. 


58513 (BNWL-SA—S5842) High-level waste glass. Mendel, J.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jun 
1976. Contract EY-76-C-06-1830. 38p. (CONF-760622—62). Dep. 
NTIS, PC A03/MF AOl1. 

From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

lass is a good material in which to incorporate high-level 

radioactive waste for permanent storage. High-level radioactive 
waste, a complex mixture of fission products and actinides, results 
from the reprocessing of spent power reactor fuel elements to 
reclaim uranium and plutonium. Processes for making low-tempera- 
ture waste glasses (1050°C processing temperature) have been devel- 
oped to the stage that they can be utilized in commercial reprocess- 
ing plants in the early 1980's. A representative low melting waste 
glass formulation has been shown, in accelerated tests, to possess 
satisfactory thermal and radiation stability for many centuries of 
storage and indications are that this stability will be maintained for 
longer times. The waste glass can be melted and stored in 304L 
stainless steel canisters, although investigations of metals which may 
have increased high temperature strength is continuing. A ceramic 
melting process which will permit manufacture of higher melting 
HLW glass, if this proves desirable, is also being developed. 


58514 (DP-MS—77-22) Alternatives for long-term management 
of defense radioactive high-level waste at the Savannah River Plant. 
Topp, S.V. (Du Pont de Nemours (E.1.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). 1977. Contract EY-76-C-09-0001. 2ip. 
(CONF-770451—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, New Mexico, United States of America (USA) 
(12 Apr 1977). 

The purpose of this site-specific — is to describe the 
different alternatives and their probable relative costs, risks, and 
uncertainties. A secondary purpose is to raise the issue of method- 
ology for decision making in nuclear waste management. The paper 
does not attempt to arrive at any recommendations. (LK) 


58515 (ICP—1125) Evaluation of methods for immobilizing 
. Knecht, D.A. (Idaho National Engineering Lab., Idaho 

Falls (USA)). Jul 1977. Contract EY-76-C-07-1540. 36p. Dep. NTIS, 
PC A03/MF AOI. 

Three methods of immobilizing *Kr in solids are evaluated. 
The methods of immobilization include: (1) high temperature/pres- 
sure sorption in zeolites, glass, metal, and other solids, (2) ion 
psy a gg | in solids, and (3) low temperature metal 
vapor deposition. Each technology is described, and the available 
data for krypton loading, krypton leakage potential, and heat trans- 
fer during storage are presented. The volume and weight of the 
resulting solids which would be required to store the amount of Kr 
(six volume percent in eyed which is produced annually by 67 
light water reactors (1000 e at 27,800 MWd burnup) is given. 
Based on existing knowledge of loading, leakage, and thermal prop- 
erties, sorption by zeolites and ion implantation/sputtering by crys- 
talline or amorphous metals appear to be the most promising meth- 
ods of immobilizing “Kr prior to long-term storage. Both processes 
will require further technical development 0} 
design and cost estimate can be made. 


58516 (ORNL/TM—5944) Nitric acid leaching of radium and 
other significant radionuclides from uranium ores and tailings. Ryon, 
A.D.; Hurst, F.J.; Seeley, F.G. (Oak Ridge National Lab., Tenn. 
(USA)). Aug 1977. Contract W-7405-ENG-26. 41p. Dep. NTIS, PC 
A03/MF A01. 

___ Nitric acid leaching of representative uranium ores and mill 
tailings from the western U.S. mining districts removes up to 98% of 
the **Ra and *°Th, yielding a residue containing 17 to 60 pCi of 
radium per gram. At best, this is an order of than 
that in surrounding soils, 


but about the same as a standard 
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proposed for building materials in the United Kingdom. Data are 
also presented on the water penetration and leaching of tailings, the 
solubility of BaSO,, and radon emanation coefficients of ores, tail- 
ings, and nitric acid-leached residues. 


SS Production of solidified high level 

of solidification processes. (Teknekron, 

Inc., Berkcley, Calif. (USA)). Jun 1977. Contest W-7405-ENG-48- 
7405-48-6099403. 149p. Dep. NTIS, PC A07/MF AOI. 

Differential cost estimates of the annual operating and mainte- 
nance costs and the capital costs for five HLW Waste Solidification 
Alternates were developed. The annual operating and maintenance 
cost estimates included the cost of labor, consumables, utilities, 
shipping casks, shipping and disposal at a federal repository. The 
capital cost included the cost of the component, installation and 
building. The differential cost estimates do not include equipment 
and facilities which are either shared with the reprocessing facility 
or are common between all of the alternates. Total annual cost 
differential between the five waste form alternates is summarized in 
tabular form. The Borosilicate Glass Alternate has the lowest total 
annual cost. The other alternates have higher costs which range 
from $6.6 M to $7.4 M per year higher than the Glass alternate with 
the Supercalcine being the highest cost at $7.4 M per year differen- 
tial. The major items in the cost estimates are then disposal costs in 
the operating cost estimates and the HLW Storage Tanks in the 
capital cost estimates. The Supercalcine Multibarrier Alternate ships 
180 canisters per year more than the other alternates and conse- 
quently has a significantly higher operating cost. However, off- 
setting this the Supercalcine Multibarrier Alternate does not require 
HLW Storage Tanks for decay because of the high heat conductiv- 
ity of this product and correspondingly the capital cost for this 
alternate is significantly lower than the other alternates. The radiolo- 
gical risk values are correlated with the cost evaluation normalized 
to cost ($)/MWe-yr. 


58518 (BNWL-tr—253) Progress in areas of relevance to the 
treatment of gaseous effluents from reprocessing plants. Chesne, A.; 
Kroebel, R.; Le Bouhellec, J.; Miquel, P.; Schneider, E. (CEA, 75 - 
Paris a th Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 
(Germany, F.R.)). May 1977. Translaiion of Paper SsM— 207/33. 
(CONF-760310——19). 25p. Dep. NTIS, PC A02/MF AOI. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

The nuclear chemical engineering departments of the Com- 
missariat a l’energie atomique (France) and the Gesellschaft fuer 
Kernforschung (Federal Republic of Germany) have signed a coo- 
peration agreement for research in the reprocessing of irradiated 
fuel. The purpose of these studies is to be able to design plants that 
are highly safe and suitably equipped for producing as low a level of 
waste as possible. The paper describes, more especially, the process- 
es developed for trapping and packaging all volatile fission products 
(iodine, krypton and tritium). It is planned to desorb and trap most of 
the iodine at the fuel dissolution stage and to contain the tritium in 
water at the head end of the plant. It should be possible to trap the 
inert gases contained in the dissolution gases by a ae process. 


58519 Apparatus for the continuous purification of gases con- 
taminated with tritium. Fabian, H. (to Nukem GutH). ts F Patent 
4,019,867. 26 Apr 1977. Priority date 22 Jun 1973, German, Federal 
Republic of (F.R. Germany). 4p. 

An apparatus is described for the continuous purification of 

contaminated with tritium by catalytic burning of tritium 
enriched hydrogen in a catalytic furnace and subsequent absorption 
of the tritium containing oxidation product. The apparatus has at 
least two gas storage containers which can be filled selectively by 
operating appropriately arranged valves, at least one catalytic fur- 
nace and at least one absorption plant for the oxidation product 
formed by way of which the gas storage container can be emptied 
selectively by appropriately arranged valves. 4 claims, 1 figure. 


58520 Preparation and characterization of sintered - 
ics from calcined simulated high-level waste. Samsel, E.G.; Berreth, 
J.R. (Allied Chem Corp, Idaho Natl Eng Lab, Idaho Falls). Nucl. 
Technol.; 33: No. 1, 68-75(Apr 1977). 

Simulated high-level commercial fluidized-bed calcine was 
treated to form sintered glass-ceramics (SGC) by sintering compact- 
ed mixtures of calcine with aluminosilicate fluxes at temperatures 
ranging from 965 to 1070°C. Products are resistant to impact and 

shock and exhibit leach rates of 10~° to 10° g/(cm? day). 

ps to 67 wt% calcine is used, giving waste volumes as low as 0.040 
/MTU reprocessed. Storage centerline ——— up to 800°C 
appear feasible. A conceptual process in which SGC is molded into 
thin-walled containers for processing and canister loading is pro- 


58521 (ORNL-tr—4391) Operating experience and techniques 
for minimizing wastes. Schmieder, H.; Huppert, K.L. (Gesellschaft 


fuer Kernforschung m.b.H., Karlsruhe (Germany, F.R.)). 1977. 
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Translation of by R. G. Mansfield of German report. 38p. Dep. 
NTIS, PC A03/MF AO1. % 

The different types of radioactive wastes produced in — 
cessing plants are described. Present-day practice in operation and 
method modifications for reducing wastes in existing plants are 
discussed. Several new developments for minimizing wastes are 
described. (DLC) 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 58514, 61118, 61769 


58522 (ARH-ST—151) Preliminary canister size criteria for 
commercial solidified high-level waste. LaRiviere, J.R.; —— ELL. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Apr 1977. 
Contract EY-76-C-06-2130. 23p. Dep. NTIS, PC A03 A01. 
Preliminary high-level waste canister size criteria are present- 
ed which will be used in the conceptual design studies (currently in 
progress) for the initial phase geological repositories. Two such 
—— located in deep salt formations, are planned by the 
ice of Waste Isolation for fiscal year 1985 operations. The pre- 
liminary canister size criteria define the high-level waste canister as 
being cylindrical in shape with a convex bottom. The canister 
diameter lies in the range 6.625-in. O.D. to 24-in. O.D. The maxi- 
mum active length will be 16 ft with an additional 1-ft. in 
allowed for a lifting attachment and the maximum allowable weight 
will be 12,000 pounds. Presently known constraints on canister size 
and weight are identified and discussed. Additional work required to 
further define waste canister acceptance criteria are identified. 


58523 (CONF-760744—, pp 403-422) Terminal storage of radio- 
active wastes in geologic formations. Lomenick, T.F. (Union Carbide 
Corp., = Ridge, TN). Apr 1977. 
From Conference on energy sources of the future; Oak Ridge, 

Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

The principal aim of the National Waste Terminal Storage 
(NWTS) program is to develop pilot plants and, ultimately, 
tories in several different rock fo rmations in various parts of the 
country. Rocks such as salt, shale, limestone, granite, schists, ap 
serpentinite may all qualify as host media for the disposition of 
radioactive wastes in the proper environments. In general, the only 
requirement for any rock formation or storage site is that it contain 
any emplaced wastes for so long as it takes for the radioactive 
materials to decay to innocuous levels. This requirement, though, is 
a formidable one as some of the wastes will remain ver for periods 
of hundreds of thousands of years and the physical and chemical 
properties of rocks that govern circulating groundwater and hence 
containment, are difficult to determine and define. pie na 
there are many rock types and a host of areas throughout the 
country where conditions are promising for the development of 
waste repositories. Some of these are discussed below. 


58524 (DP—1456) Exhumation of radioactive solid wastes buried 
for fourteen years. Horton, J.H. (Du Pont de Nemours (E.1.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Mar 1977. Contract 
EY-76-C-09-0001. llp. Dep. NTIS, PC A03/MF AOl. 

Twenty-five ae feet of a low-level beta-gamma waste 
trench was excavated fourteen years after the waste was buried. The 
waste included wood, steel, plastics, cotton cloth, rubber, and paper. 
Cardboard boxes not enclosed in plastic were the onl y materials to 
deteriorate visibly. Apparently, decades would be mnt oo for all 
cellulose materials to decompose, and plastics and metals would 
survive indefinitely. 


58525 (ORNL/Sub—4005/1) Prediction of cavity growth by so- 
lution of salt around boreholes. (Report No. ITTRI-C—6313-14). 
Snow, R.H. Chang, D.S. (IIT Research Inst., Chi Ill. (USA)). 
30 Jun 1975. Contract W-7405-ENG-26. 56p. Dep. S, PC A04/ 
MF A0Oi. 

A mathematical model is developed to simulate the — 
salt dissolution in a salt formation. The calibration of 
using Detroit Mine data is done systematically by the eae of 
nonlinear regression. The brine concentrations calculated from the 
regression fit the measured data from Detroit Mine experiment 
within 10 percent. Because the Detroit data includes periods when 
the inlet flow is shut off, the agreement with Detroit data indicates 
that the model adequately represents natural convection effects to 
predict the cavity growth at very slow feed rates. The prediction has 
been done to calculate the cavity growth at feed rate of one gal/h 
and one gal/day over a of 10,000 y. Result shows that the 
cavity growth is a wide-flaring type and that the significant growth 
of the cavity only occurs at ~~ layer. The prediction involves a 
very great extrapolation of time from the Detroit data, but it will be 
valid if the mechanism of solution does not change. 


58526 (ORNL/TM—5764) 1972 preliminary safety analysis 


report based on a conceptual design of a proposed 
Kansas. Blomeke, J.O. (Oak Ridge National Lab., Tenn. (USA)). 





6042 ENERGY RESEARCH ABSTRACTS 


| 1977. Contract W-7405-ENG-26. vp. Dep. NTIS, PC A21/MF 
AOl. 


This preliminary safety analysis report is based on a proposed 

Federal Repository at Lyons, Kansas, for receiving, handling, and 
depositing radioactive solid wastes in bedded salt during the remain- 
der of this century. The safety analysis applies to a hypothetical site 
in central Kansas identical to the Lyons site, except that it is free of 
nearby salt solution-mining operations and bore holes that cannot be 
plugged to Repository specifications. This PSAR contains much 
information that also appears in the conceptual design report. Much 
of the geo! -hydrological information was gathered in the 
Lyons area. This report is organized in 16 finn oth considerations 
leading to the proposed Repository, design requirements and crite- 
ria, a description of the Lyons site and its environs, land improve- 
ments, support facilities, utilities, different impacts of Repository 
operations, safety analysis, design confirmation program, operational 
management, requirements for eventually decommissioning the fa- 
cility, design criteria for protection from severe natural events, and 
the proposed program of experimental investigations. (DLC) 


58527 (PB—265831) Bibliography waste disposal. 
second edition. Final report 1976. Seaniey, HG, Kaplanek, D.W. 
(Interstate Electronics Corp., f. (USA). Environmen- 
tal Engineering Div.). Sep 1976. obey "EPA-68-01-0796, 154p. 
(IEC—446-OC-0417). NTIS PC A08/MF AOI. 

See also report dated May 73, PB-224 452. 

This research bibliography is restricted to documents relevant 
to the field of ocean waste disposal. It is primarily limited to recent 
publications in the categories of: ocean waste disposal; criteria; 
coastal zone management; monitori sing: pollution control; dredge 
spoil; dredge spoin disposal; indust waste disposal; radioactive 
waste; oil spills; bioassay; fisheries resources; ocean incineration; 
water chemistry; and, Water pollution. 


58528 (UCRL—13741) Final report on Tay me studies perti- 
nent to site suitability criteria for high-level waste repositories. (Geo- 
technical Engineers, Inc., Winchester, Mass. (USA)). 25 —— 1977. 
Contract W-7405-ENG-48-7405-48-6562803. 70p. Dep. NTI 

A04/MF A0O1. 

This document contains information on (1) the hydraulic 
conductivity of salt; (2) the various types of naturally occurring salt 
solution collapse features, and (3) the rate of formation of solution 
cavities in salt. (LK) 


58529 ee say of site suitability criteria 
waste repository for Laborato- 


for the high level Lawrence Livermore 
ries. (Golder Associates, Inc., Kirkland, Wash. (USA)). Jun 1977. 
Contract W-7405-ENG-48-7405-48-61 15603. 223p. Dep. NTIS, 


A10/MF AO1. 

Results of our mining, geological and geotechnical studies 
provided in support of the deve ent of site suitability criteria for 
the high level waste r iw are presented. The primary purpose 
of the work was the tification and development of “ee 
geotechnical a and coefficients required for the Site Suit- 
ability Repository Model. This model was developed by The Ana- 
lytic Sciences Corporation (TASC) of Reading, Massachusetts and is 
not described in this report. 


58530 (Y/OWI--7118/P1) Surface displacements and pillar 
stresses associated with nuclear waste 


waste disposal in salt. Hardy, M.P.; 
St Jom John, C.M. (Minnesota Univ., Minneapolis (USA). Dept. “Of Civil 
and Mineral Engineering). 1977. Contract W-7405-ENG-26-7118. Tp. 
(CONF-770628—2). Dep. NTIS, PC A02/MF AOI. 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, Colorado, United States of 
— (USA) (22 Jun 1977). 

numerical model for regional analysis of stresses and dis- 
aun resulting from heat generating waste placement in under- 
ground salt excavations, is presented. The model, which is an 
extension of that described by McClain and Starfield (1971), is based 
. It 
of creep behavior of 
material on the excavation horizon and accounts for thermally 
induced stresses and displacemenis. The w versatility of this povewee | 
is illustrated by the results of three ey short simulations of test 
scale disposal facilities at shallow and greater depths. In addition, a 
three-dimensional code was used to evaluate the surface displace- 
ment history for a full-scale repository. This latter code, a thermoe- 
lastic analysis, gives an upper bound for the surface movements. It is 
concluded that the pillar stresses are the result of a complex non- 
linear interaction of many variables, and the maximum pillar stress 
can reach several multiples of the tributory-area pillar stress. 


<4 Shan captain aie Lea = analysis of 2 po 


Oak 
Ridge, Tenn enn. (USA) "Ane I ~ or ey TOS ENG 26. 83p. 
(SA a Dep. _" PC A0S/MF AO1. 

response of a single ventilated storage room in an 
sina oaat Cl comes antehen Calculations show that 
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ventilation prevides a thermal sink in the heated system inducing 
temperature gradients in the formation different from the unventilat- 
ed case. An asymptotic cool-down limit exists for the storage room 
temperature; this minimum temperature d on inlet air tem- 
perature, ventilation flow rate, and convective heat transfer coeffi- 
cient. For inlet air at 75°F and 50,000 cfm and a heat transfer 
coefficient of 0.8 Btu h-°F-ft?, the limit is about 100°F. A si 

room sealed for 5 years will achieve temperatures of approximately 
180°F, and approximately 4 months would be required in order to 
cool the storage room floor to a temperature of hor with a flow 
rate of 50,000 cfm at an inlet air temperature of 75°F, assuming a 
convective heat transfer coefficient of 0.8 Btu/h-°F-ft2. Two months 
would be needed to cool the exhaust air to 120°F. For large air flow 
rates, the cooling time is independent of the flow rate. Increasing the 
storage room surface area by 25% over the baseline model depresses 
the cool-down temperatures by only 4°F and decreases cooling 
times by 20%. Modifications in canister design or width have 
virtually no effect on the cooling, but placing the waste deeper 
beneath the storage rooms and/or using longer canisters can lower 
the operating temperatures and cooling times. Reducing the canisters 
from 3.5 kW power density for 10-year-old waste (108.5 kW/acre) to 
2.0 kW/canister (62 kW/acre) reduces cooling temperatures by more 
than 20°F and reduces cooling times to a few weeks or less. The 
cooling times are nearly independent of the conductivity of the 
—— formation. The temperature increase in the air brought 
rom the surface down the supply shaft to the storage room level is 
about 5 to 7 F® per 1000 feet. Temperature increases in regions- 
should not be seriously restricted 30 or more feet away. 


58532 (Y/OWI/SUB—77/22320) Proposed outline of safety 
analysis report for facilities for geologic isolation of radioactive 
wastes. Weisbecker, L.W.; Gerchman, L.L.; Holt, B.R.; Mara, S.J.; 
McHugh, S.L.; Taylor, H.M.; Van Zandt, J.E.; Zoellner, D.R. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1977. 
Hay W-7405-ENG-26-89Y-22320V. 163p. Dep. NTIS, PC A08/ 
MF AOl1. 

This report is concerned with formulating the appropriate 
and necessary contents for a Safety Analysis Report (SAR) for safe, 
long-term radioactive waste isolation in federal repositories. The 
material is presented as a guide rather than as an outline of a SAR. 
Site characteristics, design criteria, facility design, operational sys- 
tems and components, radiation protection and operational safety, 
long-term waste isolation, conduct of operations, technical specifica- 
tions, and quality assurance are covered. Recommendations are 
given for further research studies. (DLC) 


58533 (Y/OWI/TM—7) National waste terminal storage pro- 
gram. Zerby, C.D. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Office of Waste Isolation). 7 Oct 1976. Contract W-7405-ENG-26. 
40p. . NTIS, PC A03/MF A011. 
estimony at the South Dakota Interim Legislative Natural 

Resources Committee, Rapid City, S.D., October 7, 1976. 

An overview is provided of the national geologic disposal 
program. The portions of the program concerning South Dakota are 
discussed in detail. (LK) 


58534 (Y/OWI/TM—11/3) National Waste Terminal Storage 
ae aa Volume III. (Union Carbide 
Tenn. (USA). Office of Waste Isolation). 1976. Contract 
W.1405- NG-26. 49p. Dep. NTIS, PC A03/MF AOI. 
Copies of the slides shown at the information meeting are 
presented. ak 


58535 Radioactive waste disposal: after it leaves the plant. 

Darrin, J.C. (Hittman Nuclear and Development Corp., Columbia, 

MD). Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 17-18(Aug 1977). 

From Transactions of the American Nuclear Society confer- 

yo _— Operating experience; Chattanooga, TN, USA (7 
ug 


58536 Low-level radioactive waste. Sci. Public Policy; 4: No. 3, 
239-242(Jun 1977). 
From News Report, March 1977, Vol. 27, No. 3, National 
Academy of Sciences, Washington, DC. 
Low-level waste is , Shallow burial is discussed, and 
containment precautions are considered. (LK) 


58537 Borehole sealing method and apparatus. Hartley, J.N.; 
Jansen, G. Jr. (to Energy Research and Development Administra 
tion). US mare Ng aged 24 May 1977. Filed date 5 Aug 1976. 6p. 

PAT-APPL-711, 

A method and aad supers tedesased for cadtianihneechalip in 
the earth. The borehole is blocked at the sealing level, and a sealing 
apparatus capable of melting rock and earth is positioned in the 
borehole just above seal level. The apparatus is heated to rock- 
anported down the borchole fo the apprats where % m meted 

down the borehole to the ae 
paling Gb tie cdiaeded Ghee ond ed to cool and solidify, 
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sealing the hole. Any length of the borehole can be sealed by slowly 
raising the apparatus in the borehole while continuously supplying 
powdered rock to the apparatus to be melted and added to the top of 
the column of molten and cooling rock, forming a continuous 
borehole seal. The sealing apparatus consists of a heater capable of 
melting rock, including means for supplying power to the heater, 
means for transporting powdered rock down the borehole to the 
heater, means for cooling the apparatus and means for positioning 
the apparatus in the borehole. 5 claims, | figure. 


58538 Radioactive wastes, III. Gauvenet, M. (CEA, Fr). Rev. 
Energ.; 28: No. 293, 213-229(Apr 1977). (In French and English). 

Fundamentals of radioprotection and radiotoxicity standards 
are reviewed and the risks connected with radioactive effluents and 
wastes are assessed, in particular, the risks connected with transport. 
Further, the risks connected with storing solid wastes are examined. 
It is concluded that the industrial use of nuclear energy does not 
present either for the present or for the more or less distant future 
unacceptable risks. 


58539 Storage of hydrocarbons underground. (comparative con- 
sideration and experience abroad). Reiss, J.; Schaumberg, G. (Dtsch 
Schachtbau und Tiefbohrges, Lingen, Ger). Bull. Schweiz. Elektro- 
tech. Ver.; 68: No. 1, 10-16(8 Jan 1977). (In German). 

In view of the increasing consumption of energy it is neces- 
sary to have available appropriate storage places for storing gas, oil 
and radioactive wastes. The authors discuss storage possibilities 
based on practical examples. Geological substrata are almost always 
suitable for all kinds of storage. 3 refs. 


58540 Nuclear disposal plan and its solution in the German 
Federal Republic. Hagen, M. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). At. Strom; 23: No. 1, 3- 
7(Jan 1977). (in German). 

From 4. workshop on nuclear energy of the RWE; Hahnenk- 
lee, Germany, F.R. (10 Nov 1976). 

The author gives a review of the implementation of the 
nuclear waste disposal plan in the FRG from the point of view of the 
Federal Ministry for Research and Technology. According to his 
opinion, final aon of spent fuel elements is not a practicable 
alternative for the Federal Republic. Finai storage abroad, too, will 
not be possible in the long run since neither France nor Great Britain 
nor the USA have offered their assistance here. The author points 
out that the technology of fuel reprocessing and waste treatment 
appears to be fairly well-tried in principle. 


58541 Disposal of radioactive wastes in the Asse Salt Mine. 
Albrecht, E. (Gesellschaft fuer Strahlen und Umweltforschung, 
Wolfenbuttel, Ger.). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 120- 
121(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58542 Movement of radioactivity deposited underground at the 
U.S. ERDA Nevada Test Site. Borg, I. Y.; Stone, R.; Levy, H.B.; 
yo L.D. (Univ. of California, Livermore). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 126(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58543 Nuclear waste management by in-situ melting. Angelo, 
J.A. Jr. Tucson, AZ; Univ. of Arizona (1976). 199p. University 
Microfilms Order No. 77-6056. 

Thesis (Ph. D.) 

A systematic assessment of the in-situ melting concept as an 
ultimate waste disposal option shows that the placement of solidifed, 
high-level radioactive wastes in an in-situ melting cavity with a 
crushed rock backfill not only eliminates the major deficiencies 
inherent in other in-situ melting schemes, but also satisfies reasonable 
criteria for ultimate disposal. In-situ melting reduces the waste 
isolation time requirements to several hundred years. Calculated 
spent fuel and processing waste afterheat values assess the role of 
actinide and cladding material nuclides in creating the total afterheat 
and provide quantitative variation with time for these values for 
contamporary and advanced-design fission reactors. The dominant 
roles of '**Cs in thermal spectrum reactor afterheats during the first 
decade of cooling of the actinide nuclides in all typical waste after- 
heats following a century or two of cooling are identified. The 
spatial and temporal behavior of a spherically symmetric waste 
repository experiencing in-situ melting in an equal density, homogen- 
eous medium for silicate rock and salt is controlled primarily by the 
overall volumetric thermal source strength, the time-dependent 
characteristics of the high-level wastes, and the thermophysical 
properties of the surrounding rock environment. Calculations were 
verified by experimental data. The hazard index for typical high- 
level wastes is dominated by the fission product nuclides for the first 
three centuries of decay. It is then controlled by the actinides, 
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especially americium, which dominates for 10,000 years. With in-situ 
melting, the hazard index for the re-solidifed rock/waste matrix 
deepunderground falls below the hazard index of naturally occurring 
uranium ore bodies within a few hundred years, whether or not the 
more hazardous actinide nuclides are selectively removed from the 
wastes prior to storage. (DLC) 


58544 Cc of the rare earths in solidified high level 
nuclear wastes. McCarthy, G.J. (Pennsylvania State Univ., Universi- 
ty Park). pp 665-676 of In Proceedings of the 12th rare earth 
research conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Three types of waste solids are discussed: calcine, glass, and 
multibarrier solid. The crystal chemical roles of the rare earths in 
each type of waste solid are examined. (LK) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 58473, 58474, 58542, 60858, 
60877, 60925 


58545 (ORNL/NUREG/TM—37) Correlation of radioactive 
waste treatment costs and the environmental impact of waste effluents 
in the nuclear fuel cycle: conversion of recycle uranium to UF.. 
Roddy, J.W.; Blanco, R.E.; Finney, B.C.; Hill, G.S.; Moore, R.E.; 
Witherspoon, J.P. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 126p. Dep. NTIS, PC A07 
AOl. 

A cost/benefit study was made to determine the cost and 
effectiveness of various radioactive waste (radwaste) treatment sys- 
tems for decreasing the amount of radioactive materials 
from a model recycle uranium conversion and uranium hexafluoride 
(UF) production plant and to determine the radiological impact 
(dose commitment) of the released radioactive materials on the 
environment. This study is designed to assist the US NRC in 
defining the term "as low as reasonably achievable” as it applies to 
these nuclear facilities. The base case model plant is representative of 
a licensable UF. production plant and has an annual capacity of 1500 
metric tons of uranium. Additional radwaste treatment systems are 
added to the base case plant in a series of case studies to decrease the 
amounts of radioactive materials released and to reduce the radiolo- 
gical dose commitment to the population in the surrounding area. 
The cost for the added waste treatment operations and the corre- 
sponding dose commitments is calculated for each case. In the final 
analysis, radiological dose is plotted vs the annual cost for treatment 
of the radwastes. The status of the radwaste treatment methods used 
in the case studies is discussed. The methodology used in estimating 
the costs is presented. (34 tables, 11 figs.) 


58546 (PB—266318) Environmental aspects of uranium mining 
and milling in South Texas. Kallus, M.F. (Environmental Protection 
Agency, Houston, Tex. (USA). Surveillance and Analysis Div.). Oct 
1975. 77p. (EPA—906/9--75/004). NTIS PC A04/MF AO01. 

Recent investigations of uranium mining and milling oper- 
ations in the Grants Mineral Belt of New Mexico found serious 
environmental probiems to be associated with these activities. The 
purpose of this investigation was to determine whether or not similar 
problems existed in the South Texas uranium belt. The investigati 
showed that these problems did not exist. Activities included in the 
investigation were (1) a literature search to gather background 
information; (2) a search of the files of state environmental regula- 
tory agencies to assemble pertinent data; (3) an aerial and surface 
reconnaissance of the area involved; and (4) discussions with in- 
volved persons in both the governmental and private sectors. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 61042 


58547 (BNWL—2218) Transport of particles through gas leaks: 
a review. Schwendiman, L.C.; Sutter, S.L. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Jan 1977. Contract EY-76-C- 
06-1830. 31p. Dep. NTIS, PC A03/MF AOI. 

This literature review has shown that relatively few studies 
have been undertaken to determine the rate at which particles may 
be transported through narrow passageways. Deterrent to e 1- 
ment is difficulty in measuring the very small quantity and the farge 
number of variables. The principal mechanisms for removing parti- 
cles in channels are diffusion, gravitational settling, turbulent impac- 
tion, and electrostatic scattering. Each mechanism is discussed and 
the relative importance of these controlling parameters shown with 
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some typical resulis tabulated. Experimental results are presented, 
but few represent the exact case under consideration. Studies of 
particle flow in capillaries give some insight into bulk particle 
transport through vertical holes under gravity. These studies qualita- 
tively support the view that bridging across an opening under a 
pressure differential will effectively seal holes much larger than the 
particles. 6 tables, 5 figures, 30 references. 


58548 (BNWL—2223) Estimation of gas leak rates through very 
small orifices and channels. Bomelburg, H.J. (Battelle Pacific North. 
west Labs., Richland, Wash. (USA)). Feb 1977. Contract EY-76-C- 
06-1830. 47p. . NTIS, PC A03/MF AO1. 

As a result of a literature search, equations have been com- 
piled for estimating the flow rates of pure gases through very small 
orifices and capillaries. Such equations might be useful in establish- 
ing upper limits of leak rates from sealed PuO2 containers under 
accident conditions. 


58549 (HRP—0006878) Personnel radiation exposures in a fuel 
reprocessing facility. Resnikoff, M. (Rachel ee _— Amherst, 
N.Y. (USA)). Nov 1975. 15p. NTIS PC A02/MF A 

This paper was presented = the 1975 Hy Meeting of the 
American Public Health Associatio 

Nuclear Fuel Services (NFS) was the first and only commer- 
cial nuclear fuel reprocessing facility which has operated in the 
United States, and as such, presents an experimental base with which 
to compare claims by nuclear proponents and opponents. This 
presents a review of the personnel radiation exposure record at NFS. 
The average whole body exposures to full-time NFS personnel rose 
steadily during the operating history of the plant, from 2.74 rems in 
1968 to 7.15 rems in 1971; the plant ceased operation in January 
1972. In addition to these 165 full-time personnel, the plant hired 
approximately 1,000 short term employees in an average year. After 
a brief presentation of the basic fuel reprocessing operation, the 
paper discusses the reasons for, and the plans of the company to 
reduce, these high exposure levels. Methods are suggested to reduce 
the projected levels still further for the modified plan. (APHA) 


58550 Validation of calculational methods for nuclear criticality 
safety. Annu. Book ASTM Stand.; vp(1975). 

This Standard states the requirements for establishing the 
validity and area(s) of applicability of any calculational method used 
in assessing nuclear criticality safety. 


REGULATIONS 
REFER ALSO TO CITATION(S) 58482, 59426 


58551 Nuclear export and non of nuclear 
weapons. Harde, R. (Nuclear Research Centre, Karlsruhe, Ger.). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 44-46(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 59178, 61327 


58552 (CONF-760744—, 347-357) Nuclear safeguards. 
Taylor, T.B. (Princeton Univ., ND. Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

Safeguarding of nuclear facilities and nuclear materials 
against purposeful abuse for destructive purposes is discussed. 
Energy alternatives to nuclear fission are considered, not only in 
terms of economics and technical practicality, but also in terms of 
environmental impact, risk of accidents, international political and 
military stability, and a number of other factors. (LK) 

58553 (LA-UR—77-1366) Modeling and simulation in the design 
and evaluation of conceptual safeguards systems. Cobb, D.D.; Smith, 
D.B. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
pty oy -ENG-36. 15p. (CONF- 770656—18). Dep. NTIS, PC A02/ 

From Annual meeting of the Institute of Nuclear Materiais 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

Recent work in modeling nuclear fuel-cycle processes and the 
materials measurement and ——e — of integrated safe- 


ariability, especially in the 
sidestreams, 


fevels. of i og 
lev a opp tn ge eo 


impacts signi tly on the design of dynamic materials accounting 
and control systems. In the absence of operating data from modern 
facilities, detailed dynamic models of process operation are required 
in order to evaluate systems design concepts. Numerical data are 
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resented from the simulated operation of major portions of spent 
fuel rocessing, plutonium nitrate-to-oxide conversion, and mixed- 
onide |-fabrication processes. 


58554 ee gee 1416) Applications of the absorption-edge 

A technique to solutions and solids. Canada, T.R.; 
Hsue, S.T.; Jem D.G.; Martin, E.R.; Parker, J.L.; Reilly, T.D.; 
Tape, J.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 10p. (CONF-770656—17). Dep. NTIS, 
PC A02/MF AOl. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

Absorption-edge densitometry is a matrix ind it, non- 
destructive assay (NDA) technique that is being developed to mea- 
sure special nuclear materials (SNM) in a variety of chemical com- 
positions. In addition to being well suited for use in assaying SNM in 
solution, this technique is proving applicable to various solids includ- 
ing plutonium-bearing ash and MTR fuel bundles. Accuracies of 0.5 
to 1 percent are easily attainable for SNM concentrations 0.04 less 
than or equal to rho x less than or equal to 0.400 g/cm? The 
application of absorption-edge densitometry to the NDA of SNM in 
a variety of material types is reviewed briefly. 


58555 (LA-UR—1394) Availability analysis for high reliability 
computer systems in nuclear facilities. Schelonka, E.P. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
i3p. (CONF-770656—19). Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

Availability, defined as the ratio of time a computer system is 
a normally to the total time it is in demand, is a measure of 
the overall accessibility to the system and its operational effective- 
ness. This ratio allows estimates of down time to be calculated for 
contingency planning. Single and multiple machine configurations 
are evaluated in terms of typical component values for mean time 
between failure (MTBF) and mean time to repair (MTTR), and the 
Availability of each configuration is computed. Through the use of 
interconnected, redundant processors with multiprogramming oper- 
ating systems and all input data provided to each processor, down 
time for even failure prone units can be reduced from 781 to 32.3 
hours per year. Several interconnection methods are shown with 
projected reliability data. 


58556 (NUREG—0229) Some examples of the estimation of 
error for calorimetric assay of plutonium: solids. Rodenburg, 
W.W. (Mound Lab., Miamisburg, Ohio (USA)). Apr 1977. Contract 
a 32p. (MLM—2407). Dep. NTIS, PC A03/MF 
AOl. 

This report provides numerical examples of error estimation 
and related measurement assurance programs for the calorimetric 
assay of plutonium. It is primarily intended for users who do not 
consider themselves experts in the field of calorimetry. These exam- 
ples will provide practical and useful information in establishing a 
calorimetric assay capability which fulfills regulatory requirements. 
10 tables, 5 figures. 


58557 (SAND—77-0715) Overview of the SECOM II communi- 
cations system. Olson, W.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1977. Contract EY-76-C-04-0789. 31p. Dep. NTIS, PC 
A03/MF AO1. 

The conversion of the SECOM system to the SECOM II 
configuration has been completed and all —— ba 
the central control station and vehicles es 
and special nuclear materials are being handled by the SI SECO COM II 
system. A summary of the system characteristics and the improve- 
ments achieved over the all-voice system is shown. Through the 
combined efforts of ALO and Sandia personnel, the transition from 
SECOM to SECOM II was achieved with a minimum disruption to 
the operation of the ERDA transportation system. 


58558 pe el ili Safeguards experience at the Sandia 
Laboratories reactor site. Schmidt, T.R. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 7p. (CONF- 
770822—2). Dep. NTIS, PC A02/MF AOI. 
From American Nuclear Society meeting; Chattanooga, Ten- 
nessee, USA (8 Aug 1977). 
Sandia Laboratories has an extensive activity in the safe- 
guards eo ey to the Technical Area V reactors. The 
security, t, Operations groups are —- together 
to establish systems which comply with ¢ hee manual chapters as well 
as advanced safeguards systems. It appears that to bring an existing 
facility into compliance with current requirements may be expensive 
in — of hardware, facility modifications, manpower, and loss of 
time. The reactor operations and the security 
groupe at Sandia ‘are fortunate to the exent that we are reaping the 
from DSS funding the work of the development group. The 
activities conducted thus far have had no measurable impact on the 
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operational safety of the facility. However, we are currently at the 
midpoint of a five year program with many major modifications, 
systems development, and decisions yet to be made. Hopefully, the 
favorable experience will continue. 


58559 (UCID—17525-77-1) Safeguards material control at li- 
censed processing facilities. Quarterly report. Cleland, L.L.; Johnson, 
W.A.; Maimoni, A.; Sacks, I.J.; Spogen, L.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Mar 1977. Con- 
tract W-7405-ENG-48. 109p. pe NTIS, PC A06/MF AO1. 
Presentations made by Lawrence Livermore Laboratory 
(LLL) at the Nuclear Regulatory Commission (Office of Regulatory 
Research) contractors review held in Bethesda, Maryland, on the 
2nd and 3rd of February, 1977, are reviewed. An overview of LLL’s 
approach in assisting the NRC in its creation of Performance Based 
Regulations and attendant compliance testing is presented. This 
approach consists of the development of a hierarchy of safeguards 
functions, a set of measures for these functions, and a usable assess- 
ment approach. A summary of progress based on present project 
status is then given. A complete hierarchy of functions has been 
developed by ELL and is presented along with a description of the 
physical measures and mathematical aggregation requirements. Next, 
a discussion of the need for expansion of currently available data 
required for portions of MC system detailed evaluation is given. 
LLL’s assessment approach is outlined in a preliminary step-by-step 
assessment procedure. The basic requirements, in addition to specific 
NRC criteria, for assessment include the development of various 
tools and procedures. These tools and procedures and their method- 
ology requirements are discussed in detail, and examples are given. 


58560 (UCID—17525-77-1) Safeguards material control at - 
censed processing facilities. Cleland, L.L.; Johnson, W.A.; Maimoni, 
A.; Sacks, I.J.; Spogen, L.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Mar 1977. Contract W-7405-ENG-48. 
120p. o. NTIS, PC A06/MF AOl1. 

is report is a review of presentations made by Lawrence 
Livermore Laboratory at the NRC Office of Regulatory Research 
contractors review held in Bethesda, Maryland, on February 2-3, 
1977. An overview of LLL’s approach in assisting the NRC in its 
creation of Performance Based Regulations and attendant compli- 
ance testing is presented. This approach consists of the development 
of a hierarchy of safeguards functions, a set of measures for these 
functions, and a usable assessment approach. A summary of progress 
based on present project status is then given. A complete hierarchy 
of functions has been developed by LLL and is presented along with 
a description of the physical measures and mathematical aggregation 
requirements. Next, a discussion of the need for expansion of cur- 
rently available data required for portions of MC system detailed 
evaluation is given. LLL’s assessment approach is outlined in a 
preliminary step-by-step assessment procedure. The basic require- 
ments, in addition to specific NRC criteria, for assessment include 
the development of various tools and procedures. These tools and 
procedures and their methodology requirements are discussed in 
detail and examples given. 


58561 (UCRL—13733-2) Models and error analyses of measur- 
ing instruments in accountability systems in safeguards control. Datta- 
treya, E.S. (California Univ., Berkeley (USA). Operations Research 
Center). May 1977. Contract W-7405-ENG-48-3684703. 55p. 
(ORC—77- a2 Dep NTIS, PC A04/MF AOI. 

Essentially three types of measuring instruments are used in 
plutonium accountability systems: (1) the bubblers, for measuring the 
total volume of liquid in the holding tanks, (2) coulometers, titration 
apparatus and calorimeters, for measuring the concentration of plu- 
tonium; and (3) spectrometers, for measuring isotopic composition. 
These three classes of instruments are modeled and analyzed. Final- 
ly, the uncertainty in the estimation of total plutonium in the holding 
tank is determined. 


58562 (UCRL—79218) Approach to 
tion development. Spogen, L.R.; Cleland, L.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1977. Contract 
W-7405-ENG-48. 12p. (CONF-770656—7). Dep. NTIS, PC A02/ 
MF AOl. 

From Annual ‘aay ed the Institute of Nuclear Materials 


formance based regula- 


Management; Washington 
—_ (usa) (29 Jun 1977). 
oy ogy to the oy of performance based regu- 
lations ‘PB s) is described. Initially, a framework is constructed 
that consists of a function hierarchy and associated measures. The 
function at the top of the hierarchy is described in terms of societal 
objectives. Decomposition of this function into subordinate functions 
and their went decompositions yield the function hierarchy. 
“Bottom” functions describe the roles of system components. When 
seas at Menentiinn peccommenaen to ieee och aas Ga 
means of aggregating lormances to levels are established. 
the framework may be employed for developing PBR’s. Consider- 
ation of system flexibility and performance uncertainty guide in 
determining the hierarchical level at which regulations are formulat- 


trict of Columbia, United States of 


jumper program 
Jul 31 Dec 1976. McWhorter, A.L. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 6045 


ed. Ease of testing compliance is also a factor. To show the viability 
of the approach, the framework developed by Lawrence Livermore 
Laboratory for the Nuclear Regulatory for evaluation 
of material control systems at fixed facilities is presented. 


58563 Safeguards technology transfer to rlligg: we =F countries. 
Kendrick, H.; Kull, L.; NiCastro, J. (Science A Inc., 
McLean, VA). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 41-42(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


58564 Dry, portable for nondestructive measurement 
of the activity of nuclear fuel. Beyer, N.S.; Lewis, R.N.; Perry, R.B. 
(to Energy Research and - arte oe Administration). US Patent 
3,995,485. 7 Dec 1976. Filed date 20 Oct 1975. 16p. 

PAT-APPL-624, 194. 

The activity of a quantity of heat-producing nuclear fuel is 
measured rapidly, accurately and nondestructively by a portable dry 
calorimeter comprising a preheater, an array of temperature-con- 
trolled structures comprising a thermally guarded eo ge 
trolled oven, and a calculation and control unit. difference 
between the amounts of electric power required to maintain the oven 
temperature with and without nuclear fuel in the oven is measured 
to determine the powe produced by radioactive disintegration and 
hence the activity of the fuel. A portion of the electronic control 
system is designed to terminate a continuing sequence of measure- 
nrents when the standard deviation of the variations of the amount of 
electric power required to maintain oven temperature is within a 
predetermined value. 5 claims, 12 figures. 


58565 American national standard physical protection of special 
— — within a facility. Annu. Book ASTM Stand.; 
vp(1976). 

This standard describes the types of controls and equipment 
necessary to minimize the possible diversion of special nuclear 
materials (SNM) from a facility handling more than a strategic 
amount of SNM. Attention is given to detecting and timely report- 
ing of attempted diversion or acts of sabotage which could 
the public health and safety due to off-site release of radiation. 
standard was written for the protection of SNM and is not a 
substitute for good production control and material accounting 
practices. This standard does not apply to the protection of SNM in 
nuclear power stations or during transportation. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 61108 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 58746 


Hanon (AD-A—036328) Laser development in support of the 
for laser isotope separation. Semiannual report 1 
(Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). 31 Dec 1976. Contract F19628-76- 
C-0002. 69p. NTIS PC A04/MF A0O1. 
This report covers in detail the research and development 
work carried out by M. I. T. Lincoln Laboratory for the U.S. 
Energy Research and Development Administration in support of — 
JUMPer program at the Los Alamos Scientific 
topics covered include optically pumped gas lasers, frequency un 
bration of the CO, laser, and microwave A carne shifting. 


HEAVY WATER PRODUCTION 


58567 (CONF- eg ay og Py pp 11-12) Gamma scanning 
of heavy water towers. 

From Meeting of the ha ‘Nuclear Asscviation; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


58568 Isotope process. Richardson, R.D. (to Canadian 
General Blectrie ¢ Company Lid) tid). U! ~ Patent 4,035,475. 12 Jul 1977. 
Priority date 8 Apr 1 
Kapa titey afin ne oan ok tion plant using hydro- 
gen sulfide and water in hot and cold exchange zones, for the 
separation of deuterium (heavy water), in which one first stage 
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portion passes isotope enriched fluid in the form of gas to a second 
dual temperature isotope concentration stage, the enrichment 
throughput of the second stage is supplemented rong also passing 
isotope enriched liquid to the second stage. This permits enlarge- 
ment of an existing plant by expansion of the first stage capacity 
only, and providing carry-over of enrichment to the un ged 
second stage in the form of gas and liquid. The invention is directed 
to an isotope separation process, and to apparatus for carrying out 
the process. In particular the invention is directed to the separation 
of deuterium oxide from water, using a water-hydrogen sulfide 
counterflow arrangement. 


58569 Apparatus for enriching hydrogen with deuterium. Ergenc, 
M.S.; Mandrin, C. (to Sulzer Brothers Ltd.). US Patent 4,038,035. 26 
Jul 1976. Priority date 24 May 1973, Switzerland. 8p. 

A flow of hydrogen and steam is first passed into isotope 
exchange with fresh water of natural deuterium concentration to 
effect enrichment of the hydrogen with deuterium. Thereafter, the 
enriched hydrogen and steam mixture is heated to superheat the 
steam and the mixture is passed into a reactor and over a suitable 
catalyst to effect a further isotope exchange. The hydrogen is thus 
further enriched with deuterium from the superheated steam. The 
further enriched hydrogen is then delivered to a heavy water recov- 
ery plant. 


RADIATION SOURCES 


58570 Neutron flux measurement at the LAMPF radiation ef- 
fects facility. Perry, D.G.; Simmons, M.L.; Gilmore, J.S. (Los 
Alamos Sci Lab, NM). Nucl. Technol.; 33: No. 1, 103-109%(Apr 1977). 

The neutron flux generated at the main proton beam stop of 
the Los Alamos Clinton P. Anderson Meson Physics Facility 
(LAMPF) has unique properties of interest to materials radiation 
studies. Two of these properties--the total neutron flux and the 
neutron energy spectrum--were studied. The total neutron flux at the 
LAMPF radiation effects facility has been calculated by Monte 
Carlo techniques and measured by foil activation methods. The 
measurement compares well with the calculation and gives a total 
flux at the measurement position of 2 x 10''n/m?s at 1 mA of proton 
beam current. Later calculations at other locations show a flux of 1 x 
10'7n/mm?s. 


USE IN FOOD PROCESSING 
REFER ALSO TO CITATION(S) 60609 


USE IN MEDICAL SUPPLY STERILIZATION 
REFER ALSO TO CITATION(S) 60609 


OTHER INDUSTRIAL USES 


58571 ‘SAND—77-1114) Beneficial uses program. Progress 
report for period ending March 31, 1977. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

Progress is reported in a program aimed at recovering radi- 
ation sources from radioactive wastes and using these sources, 
mainly "Cs, for irradiating sewage sludge. Information is included 
on: devel nt and cost of dried sludge irradiator; heat and radi- 
ation inactivation of sludge-contained viruses and bacteria; virucidal 
agents in sludge; use of thermoradiated sludge as animal feed; and a 
comparison of the efficiency of various source materials. (LCL) 


58572 Sewage sludge-irradiation device. La Roche, U. (to BBC 
Brown Boveri and Compasy y Ltd.). US Patent 4,038,028. 26 Jul 1977. 
Priority date 20 Nov 1974, Switzerland. 8p. 

The system includes a conveyor system having at least two 
conveyor devices, at least one of which conveyor device is supplied 
with a layer of sewage sludge. The conveyor devices are arranged in 
a manner to form therebetween a passageway defining a mixing gap 
for the through-passing sewage sludge. A relative movement exists 
between the two conveyor devices, and radiation means cooperates 
with the conveyor system for irradiating the sewage sludge at a 
location prior to intermixing thereof in the mixing gaj gap. The convey- 
or devices can be driven to possess respectively different speeds of 
movement, and it is also possible for one of the conveyor devices to 
be driven and the other to be stationary so as to define a stationary 
boundary means or surface for the mixing gap. 


ISOTOPIC POWER SUPPLIES 


58573 Nuclear battery shock-support system. Carney, H.C. (to 
General Atomic Co.). US Patent 4,026,726. 31 May 1977. Filed date 
1 Dec 1975. 8p. 
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In a nuclear battery utilizing the Seebeck effect to produce an 
electric voltage, a shock support system is disclosed wherein ther- 
mally conductive spring means and alignment caps support a ther- 
moelectric converter between a heat sink and an independently 
supported heat source so as to cushion the converter from vibration 
and shock. 


DESIGN AND FABRICATION 


58574 (BNWL—2259) Containment of strontium fluoride at 
800°C: su screening tests. Fullam, H.T. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Aug 1977. Contract EY- 
76-C-06-1830. 95p. Dep. NTIS, PC A0S5/MF A011. 

A program is currently underway at PNL to develop the data 
needed to permit the licensing of *SrF2 fueled heat sources. A 
major portion of the program is directed at identifying acceptable 
containment materials for ®°°SrF2 in high temperature service. One 
phase of the compatibility studies involved a series of supplemental 
screening tests to measure in a cursory manner the relative resistance 
of 32 different containment materials to attack by nonradioactive 
strontium fluoride at 800°C. Results of the tests are summarized. The 
tests were carried out at 800°C and lasted 1500 and 4400 hr. The 
nonradioactive SrF2 used contained impurities approximating those 
found in WESF produced ®SrF2. The test results indicate that 
impurities in the SrF2 are the principal cause of metal attack. Of all 
the materials tested, iridium and Ir-0.3% W alloy provided the 
greatest resistance to SrF2 attack. Haynes Alloy 25 was the best of 
the base metal alloys and TZM was the best of the refractory metals. 


58575 (COO—4045-2) Nuclear powered satellite studies. Annual 
progress report, July 1, 1976—June 30, 1977. Kaplan, M.H. (Pennsyl- 
vania State Univ., University Park (USA). Dept. of Aerospace 
Engineering). Jun 1977. Contract EY-76-S-02-4045. 66p. Dep. NTIS, 
PC A04/MF AO1. 

Progress achieved during the period July 1, 1976 to June 30, 
1977 is reported. Discussions of several pertinent aspects are includ- 
ed, e.g., schedule, personnel, technology developments, and plans. 
The reporting period is the first year of activities of a project which 
is designed to provide continuing support to the Nuclear Research 
and Applications Division of ERDA. Thus, a significant effort has 
been made to establish appropriate staff positions and liaison ties 
with government and industry. Technology developments were 
achieved and communicated to the scientific community via publica- 
tions and presentations. Project personnel also participated in desi: 
reviews and provided support to ERDA on a real-time basis. 
report is intended to summarize activities over the past year and 
provides a basis for continued project support by ERDA. 


58576 Thermopile for microwatt thermoelectric generator. Barr, 
H.N.; Lyon, W.C.; Bustard, T.S. (to Nuclear Battery Corp.). US 
Patent 4,036,665. 19 Jul 1977. Filed date 16 Jul 1974. 6p. 

A thermopile for a microwatt thermoelectric generator suit- 
able for implanting in the body is disclosed. The thermopile com- 
prises a series of semiconductive thermoelectric elements such as P- 
and N-type bismuth telluride deposited as a thin film on a substrate 
such as a polyimide by sputtering. After the thin film is deposited, 
the thermopile is heat treated to anneal the bismuth telluride. The 
thermopile is then ready for insertion in a microwatt thermoelectric 
generator. 


HYDROGEN 


REFER ALSO TO CITATION(S) 60027 


58577 Le ag Hydrogen in the energy system of the Neth- 
erlands, a possibility for the future. (Nijverheidso: tie TNO, 
Apeldoorn (Netherlands)). Sep 1975. 23p. Dep. NTIS S (US Sales 
Only) $3.50. 

The consequences of the shift from fossil to other energy 
sources to the extent that other resources are dominant were investi- 
gated. A scenario is presented on the rate at which, during the 
transition period, hydrogen can be introduced into the Dutch econo- 
my. Production, storage, transmission and distribution, environment 
and safety, and utilization in stationary units and vehicles are consid- 
ered. It could be concluded that there are no serious objections in 
connection with the transition to the use of hydrogen as fuel. (LK) 


58578 (NTISUB/A/023—77-001) Quarterly literature review of 
hydrogen energy. A with abstracts, first quarter 1977. 
(New Mexico Univ., Albug ue (USA)). 31 Mar 1977. 18p. (TAC- 
H—77-001). of New Mexico, uerque, 

Abstracts of current research in the hydrogen energy field are 
presented. (LK) 
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PRODUCTION 
REFER ALSO TO CITATION(S) 58225, 58851 


ELECTROLYSIS 


58579 Photoelectrolysis. Nobe, K.; Bauerle, G.L.; Braun, M. 
(Univ. of California, Los Angeles). J. Appl. Electrochem.; 7: No. 5, 
379-382(Sep 1977). 

 photoelectrochemical behavior of n-type TiOz in aqueous 
solutions was investigated. Current-potential characteristics of poly- 
crystalline TiO. and single crystals of TiO2 of two different surface 
orientations (perpendicular and parallel to the "C” axis) were mea- 
sured in the dark and under irradiation of a 150 W Xenon lamp with 
an intensity of 20% of one Sun. The rate of photo-induced oxygen 
evolution on TiO2 anodes increased in the following order: polycrys- 
tal TiO. < single crystal TiO2 (perpendicular) < single crystal TiO2 
(parallel). Photo-induced hydrogen evolution on p-type single crys- 
tal GaAs was obtained with photocurrents associated with hydrogen 
evolution over an order of magnitude larger than those obtained for 
oxygen evolution on illuminated TiO. The wavelengths at the 
maxima in the spectral photoresponse of TiO2 were as follows: 
polycrystal TiO2, 3100 A: single crystal TiO2 (perpendicular), 3250 
A; single crystal TiO2 (parallel), 3450 A. The maximum in the 
spectral photoresponse of GaAs was at 6650 A. A photoelectrolysis 
cell which consisted of an illuminated polycrystal TiO2 anode and a 
Pt cathode developed photocurrents equivalent to about 0.1 mA 
cm”? for an incident radiant power of one Sun. 


58580 Theoretical treatment of the photoelectro-chemical produc- 
tion of hydrogen. Bockris, J.O’M.; Uosaki, K. (Flinders Univ. of 
South Australia, Bedford Park). Int. J. Hydrogen Energy; 2: No. 2, 
123-138(1977). 

eoretical expressions for photocurrents at p-type and n- 
type semiconductors have been set up under the initial assumption 
that the rate determining step is the discharge process for H3O* at p- 
type electrode and OH™ (or H2O) at n-type electrode. The photocur- 
rents at individual electrodes are calculated by using the characteris- 
tics of semiconductor electrodes, e.g., energy gap etc. The calculat- 
ed results for the quantum efficiencies are from 10~? to 10 percent 
depending on the properties of the semiconductors (c.f. a maximum 
of 0.1 percent in the metal case). The theoretical results for TiOz are 
inconsistent with observations. Consequently, the presence of sur- 
face states and the supply of holes as the rate determining step are 
introduced into the model's formalism and yield results consistent 
with observation. The photocurrents or whole cells are calculated, 
and finally the hydrogen production rate under solar irradiation is 
evaluated for a typical cell. 


58581 Heat and mass transfer analysis of Bacon-type hydrogen— 
oxygen fuel cells: the volume average velocity. Bayazitoglu, Y. (Univ. 
of Houston, TX); Smith, G.E. Int. J. Hydrogen Energy; 2: No. 2, 139- 
153(1977). 

A model is developed to study the transient electrolyte water 
evaporation and heat rejection in an operating fuel cell. The model 
applies to fuel cells which circulate reactant gas in excess of that 
consumed in the electrochemical reaction to remove the product 
water as well as heat. The model mass transfer equations are ex- 
pressed in terms of volume average velocity. It has been shown that 
the mathematical representation of the volume average velocity 
model is attractive for computational purposes, since the volumetric 
disappearance of electrolyte volume for a fixed control volume in 
space would yield a change in concentration as would actually occur 
due to dilution. Because of the non-linearities associated with the 
developed model equations, the finite-difference technique is used to 
obtain solutions. The implicit finite-difference scheme was selected 
so as to avoid the stability criteria associated with the explicit form, 
which places an undesirable restriction on the size of the time 
increment that can be used. After its accuracy had been established, 
the method was used to study an operating Bacon-type Hydrogen- 
oxygen fuel cell. 


58582 Commodity hydrogen from off-peak electricity. Darrow, 
K.; Biederman, N.; Konopka, A. (Inst. of Gas Tech., Chicago). Int. 
J. Hydrogen Energy; 2: No. 2, pag 
This paper considers the use of off-peak electrical power as an 
energy source for the electrolytic production of hydrogen. The 
resent industrial uses for hydrogen are examined to determine if 
ydrogen produced in this fashion would be competitive with the 
industry's onsite production or existing hydrogen prices. The paper 
presents a technical and economic feasibility analysis of the various 
components required and of the operation of the system as a whole 
including production, transmission, storage, and markets. 


THERMOCHEMICAL PROCESSES 


58583 (UCRL—79368(Rev.1)) Chemical and process design 
studies of thermochemical cycles for hydrogen production. <rikorian, 


HYDROGEN 6047 


O.H.; Pearson, R.K.; Otsuki, H.H.; Elson, R.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Apr 1977. Contract 
W-7405-ENG-48. 4p. Dep. NTIS, PC A02/MF AOI. 

Thermochemical hydrogen cycle studies at the Lawrence 
Livermore Laboratory are currently emphasizing research on the 
ZnSe cycle, with some work also proceeding on the CHy~-CH;0H 
cycle. The ZnSe thermochemical cycle has been modified recently 
to convert ZnCl, directly to ZnO and reduce the amount of ZnSO, 
that needs to be decomposed at high temperatures. The modified 
cycle shows significant advantages in efficiency and process design. 
In the CH,-CHsOH cycle, attempts thus far to convert CHsOH to 
CH, by reaction with metal oxides and SO: have led to unacceptably 
high amounts of HzO, CO: and organic compounds as by-products. 
In future studies on this cycle, the lower oxides of As, Sb, and V will 
be explored as reducing agents for CHsOH. New cycles will be 
sought, as well as for new methods for improving the existing cycles. 
We believe that cycles based on selenides or sulfides present the best 
prospects for new cycles, because of the ease of decomposing H2Se 
and to a lesser extent H2S compared with other gaseous hydrogen 
compounds. 


58584 Thermochemical production of hydrogen. myth or reality. 
Donat, G.; Esteve, B.; Roncato, J.P. (Gaz de Fr). Rev. Energ.; 28: 
No. 293, 252-268(Apr 1977). (In French). 

The possibility of using a thermochemical cycle to produce 
hydrogen and oxygen from water with the aid of nuclear heat is 
considered. The complexity of the problem is shown and a program 
of automatic computer search for and assessment of an efficient 
thermochemical cycle, developed by Gaz de France, is described. 
Examination of 1136 cycles has shown that out of 2146 initial 
reactions only 428 have been effectively used in a cycle. The three 
elements Fe-S-Cl generate 705 cycles, ie. 62% of the total. The 
cycles with 5 reactions use no more than 4 elements per cycle, those 
with 4 reactions no more than 3 elements and those with 3 reactions 
no more than 2 elements. An assessment of the cycles from the 
economic point of view shows that the thermochemical process 
suffers from handicaps which are probably unsurmountable. It ap- 
pears that electrolysis remains a much more viable prospect. 9 refs. 


hydrogen 
barium and sulfur: reaction between barium sulfide and water. Ota, K.; 
Conger, W.L. (Univ. of Kentucky, Lexington). Jnt. J. Hydrogen 
Energy; 2: No. 2, 101-106(1977). 

The reaction between barium sulfide and water, a reaction 
found in several sulfur based thermochemical cycles, was investigat- 
ed kinetically at 653 to 866°C. Gaseous products were hydrogen and 
hydrogen sulfide. The rate determining step for hydrogen formation 
was a surface reaction between barium sulfide and water. The rate of 
formation of hydrogen can be expressed as: RH2 = 1.07 x 10? exp 
(-3180/RT) (mol H2/mol BaS s). Hydrogen sulfide was produced 
during the initial period of reaction and the quantity of hydrogen 
sulfide formed during this period decreased as the temperature of 
reaction was increased. 


58586 Development studies on thermochemical cycles for hydro- 
gen production. van Velzen, D.; Langenkamp, H. (EURATO 
Ispra, Italy). Int. J. Hydrogen Energy; 2: No., 2, 107-121(1977). 

The experimental work in the field of the development of 
cycles of the Fe/Cl family is described. It appeared that application 
of a homogeneous support material for the gas-solids reaction was 
not feasible due to unexpected side reactions. The hydrolysis of 
ferrous chloride has been found to give good results and the devel- 
opment and operation of a continuously operating bench-scale reac- 
tor for this reaction has been described. The chlorination of the 
resulting magnetite could not be performed according to the origi- 
nally proposed scheme. A satisfactory alternative has been found, 
i.e., chlorination at 150 to 200°C with only hydrogen chloride and 
introduction of the reverse reaction as a fourth reaction in 
the cycle. 


STEAM REFORMER PROCESSES 


58587 Process routes for hydrogen manufacture. Supp, E.; 
Jockel, H. (Lurgi Mineralotechnik GmbH, Frankfurt am Main). pp 
37-47 of In Ninth world petroleum congress. Volume 6. London; 
Applied Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

Various process routes for the manufacture of Hz from hydro- 
carbon feedstocks are considered. Developments in technology and 
their effects on the economics are discussed. A survey of commercial 
experience in the areas of the steam reforming process and of the 
partial oxidation process is given. An economic comparison is made 
between the steam reforming routes using natural gas or naphtha as 
feedstock and the residual fuel oil partial oxidation route. 
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BIOSYNTHESIS 
REFER ALSO TO CITATION(S) 58579, 58580, 58637 


COAL GASIFICATION 


58588 Hydrogen production from coal using a nuclear heat 
source. Quade, R.N. (General Atomic Co., San Diego, CA). Int. J. 
Hydrogen Energy; 2: No. 2, 91-99(1977). 

A strong candidate for hydrogen production in the intermedi- 
ate time frame of 1990 to 1995 is a coal-based process using a high- 
temperature gas-cooled reactor (HTGR) as a heat source. Expected 

efficiencies in the range of 60 to 70 percent are considerably 

than all other hydrogen production processes except steam 

forming of a natural gas—a feedstock which may not be available 

in large quantities in this time frame. The process involves the 

of a coal liquid, hydrogasification of that liquid, and 

steam reforming of the resulting gaseous or light liquid product. 

Bench-scale experimental work on the hydrogasification of coal 

liquids is being carried out. A study showing process efficiency and 

cost of hydrogen vs. nuclear reactor core outlet temperature has 

been completed and shows diminishing returns at process tempera- 
tures above about 1500°F. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 57860 


58589 (CONF-761109—15) Dynamic simulation of the steam- 
iron reactor system. J J.C.; Tarman, P.B.; Punwani, D.V. (Insti- 
tute of Gas Technology, Chicago, Ill. (USA)). 1976. Contract EX- 
76-C-01-2435. 39p. Dep. NTIS, PC A03/MF AO1. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

In order to aid in the design of the control system for the 
steam-iron process for the production of hydrogen, a complete non- 
linear dynamic model of the reactor system was constructed. Solids 
and gas flows for the six fluidized beds and solids transport lines 
were modeled, along with the appropriate control system elements. 
The digital-analog model incorporates 32 simultaneous non-linear 
differential equations and includes IGT's experimental data on the 
fluidization and solids transport characteristics of iron ore. Recircu- 
lating solids flows and the strong coupling between gas and solids 
flows in the reactor system necessitated examination of overall 
system stability. The model enables us to evaluate controller settings 
for stable ee. Various types of operational fluctuations such as 
loss of solids seal legs were also examined. Reactor internals such as 
fluidization decks are protected from overpressure by rupture disc. 
Pressure drops across these decks were modelled in order to deter- 
mine the effects of rupture disc failures and select safety factors for 
design. The non-linear nature of the model allowed us to consider 
wider deviations from steady-state operation than would have been 
possible with a linearized model. 


PARTIAL OXIDATION PROCESSES 
REFER ALSO TO CITATION(S) 58587 


STORAGE 


pe ae omer 8240) Hydrogen compatibility of structural 
for energy storage and transmission Semiannual 
report, October 1, 1976—April 1, 1977. Robinson, S.L. (Sandia Labs., 


Auer N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 
53p. S, PC A04/MF AO1. 

The hydrogen compatibility of structural materials is being 
studied in several ways. Materials for iron-titanium hydride contain- 
ment vessels have been characterized for their mechanical properties 
in hydrogen, and the effects of hydride particles upon stainless steel 
vessels has been characterized. An assessment of the fatigue crack 
growth hazard in mild steel containment vessels has been conducted, 
po typ ape os te anal sey ae wie a construc- 
tion. An experimental hydrogen pipeline is simately 95 percent 
complete. A test matrix for the pipeline —— wegen ares and is 
discussed. Mild steel microstructures y thermomechani- 
cal treatment (warm working) have gots by transmission 
electron microscopy. Preliminary results on the hydrogen compati- 
bility of cerium-modified warm worked mild steel have been ob- 
tained, and are encouraging. The structures of protective coatings, 
ey a ene & plasma spraying and silicon coat- 
ing are shown, and data tensile tests in hydrogen discussed. 
Several test programs are being designed to answer questions about 

h, fatigue, and the effect of FeTiH/sub x/ on mild 
; these programs are discussed. 
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CHEMISORPTION 
REFER ALSO TO CITATION(S) 60256, 60260, 60402 


CRYOGENIC 


58591 Selection of structural materials for hydrogen pipelines 
and storage vessels. Thompson, A.W. (Rockwell International, 
Thousand Oaks, CA); Bernstein, I.M. Jnt. J. Hydrogen Energy; 2: No. 
2, 163-173(1977). 

The feasibility, both of using present transmission lines, and of 
developing new resistant line pipe and pressure vessel steels, is 
explored. Both appear possible but simple extrapolation of existing 
conditions for natural gas storage and transmission is inappropriate. 
Specifically, composition, heat treatment and weldability require- 
ments are more severe for hydrogen transport; pressure vessel steels 
are susceptible to hydrogen embrittlement and thus seamless vessels 
and/or protective liners are required; and high-strength resistant 
steels must be developed for compressors, valves and related equip- 
ment. These problems, while solvable, provide an urgent challenge 
to the materials engineer. 


TRANSPORT 


REFER ALSO TO CITATION(S) 58590, 58591 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 60170, 60172, 60254, 60255, 
60256, 60257, 60258, 60259, 60260, 60263 


58592 Fuel subsystem for LHe aircraft: R and D requirements. 
Momenthy, A.M. (Boeing Commercial Airplane Co., Seattle). Int. J. 
Hydrogen Energy; 2: No. 2, 155-162(1977). 

Design characteristics of the fuel subsystem for subsonic LHe 
fueled commercial aircraft are discussed in terms of requirements 
and ee availability. Some of the differences between LH2 
systems developed for space vehicles and those required for com- 
mercial aircraft are pointed out. Significant areas of technology 
requiring advancement and long lead time development testing are 
identified. The material presented in this paper reflects the results 
obtained from a Boeing study covering the development of a candi- 
date fuel subsystem for a 3000 nautical mile range LHe fueled 
commercial airplane. 


PROPERTIES 
REFER ALSO TO CITATION(S) 58591 


58593 (LA-UR—77-1502) Equation-of-state for fluids at high 
densities-hy measurements and deriva- 
tions. Liebenberg, D.H.; Mills, R.L.; Bronson, J.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
25p. (CONF-770706—23). Dep. NTIS, PC A02/MF AO}. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

‘Hydrogen isotopes play an important role in energy technol- 
Ogies, in icular, the compression to high densities for initiation of 
controlled thermonuclear fusion energy. At high densities the prop- 
erties of the compressed hydrogen isotopes depart drastically from 
ideal thermodynamic predictions. The measurement of accurate data 
including the author’s own recent measurements of n-He2 and n-Dz in 
the range 75 to 300 K and 0.2 to 2.0 GPa (2 to 20 kbar) is reviewed. 
An equation-of-state of the Benedict type is fit to these data with a 
double-process least-squares computer program. The results are re- 
viewed and compared with existing data and with a variety of 
theoretical work reported for fluid hydrogens. A new heuristic 
correlation is presented for simplicity in se volumes and 
sound velocity at high pressures. 9 figures, 1 table 


OTHER SYNTHETIC AND NATURAL 
FUELS 


58594 General energy setting for synthetic fuels. Kieschnick, 
W.F. Jr. pp 13-18 of In Proceedings of the synthetic hydrocarbons 
conference. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 
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See CONF-740238—P!1. 

The prospects for a U.S. synthetic fuels industry have im- 
proved with the recent petroleum price environment and the more 
visible need for greater U.S. energy self-reliance. A synthetic fuels 
industry will probably be economically viable if production can be 
sold at world prices. There is a caveat. There are longer term forces 
that could erode the OPEC world price to a level below the 
financially viable level for U.S. synthetic projects. Although this is 
not probable, it is possible and this issue is one of the frontiers in 
government policy development for synthetic fuels. 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 57899, 60253 


PROPERTIES 
REFER ALSO TO CITATION(S) 58196, 58197 


58595 Catalytic activity of the Co* ion in an octahedral environ- 
ment for methane oxidation. Le Coustumer, L.R. (Universite des 
Sciences et Techniques de Lille, Villeneuve-d’Ascq, France); Bon- 
nelle, J.P.; Loriers, J.; Clerc, F. C. R. Hebd. Seances Acad. Sci., Ser. 
C; 285: No. 2, 49-51(11 Jul 1977). (in French). 

Oxides Cos0,, LnCoO; (Ln = La, Nd), all containing ions 
Co* * octahedral sites are used to oxidize methane. Their catalytic 
activities are compared after a pretreatment in oxygen at 500°C for 
forty hours. In these conditions, the intrinsic activities of all oxides 
studied are very close. 


58596 Low-Btu gas mixtures. I. Methane oxidation rates for a 
wide range of equivalence ratios. Penner, S.S.; Heffington, W.M.; 
Parks, G.E.; Sulzmann, K.G.P. (Univ. of California, San Diego, La 
Jolla). Energy (Oxford); 2: No. 2, 197-205(Jun 1977). 

From Western States Section/The Combustion Institute; La 
Jolla, CA, USA (18 Oct 1976). 

We present estimates for the effective oxidation rates of 
methane over a wide range of equivalence ratios using Ar as primary 
diluent and CO or H2O as additives. The rate of disappearance of 
methane has been monitored in a fuel-rich CHs-O2-Ar mixture by 
direct measurements of the change in transmission for He-Ne laser 
radiation at 3.392 yu behind reflected shock waves. The rate of 
formation of water with time has been obtained in independent 
absolute i.r. emission measurements near 6.75 yw on stoichiometric 
CH,-O2-Ar mixtures with and without added water. We have found 
empirically that a number of data correlations may be used and that 
the overall rates of disappearance of CH, and of formation of HzO 
were the same during the post-induction period behind reflected 
shock waves. The rates of concentration changes with time to which 
we refer are average rates observed during the post-induction peri- 
ods. The temperatures (T/sub max/) for which the oxygen-atom 
concentrations are a relative maximum were found to be close to the 
arithmetic means between the initial temperatures (Ts) behind re- 
flected shock fronts and the final equilibrium temperatures. The 
numerical values found for the correlation parameters as functions of 
the temperature during the post-induction oxidation are not sensitive 
to the prior admixture of CO or HzO but vary with mixture ratio. 
The overall methane conversion rates are directly useful in defining 
burner designs for the utilization of highly diluted mixtures (i.e. low- 
Btu gas systems) containing primarily CH,. Our results are not 
applicable to low-Btu gas mixtures containing such reactive species 
as He or NHs. 


58597 (BNWL-tr—254) Mechanism of the decomposition of etii- 
ylene at low pressure on the surface of rhenium ribbon at high 
temperature. II. Ducros, R.; Le Goff, P. Translated from Surf Sci.; 
14: 197-208(1969). 20p. Dep. NTIS, PC A02/MF AOl 

The decomposition of ethylene in molecular regime on rhen- 
ium ribbon is studied. As in the case of tungsten, this decomposition 
yields only hydrogen and carbon, part of which diffuses into the 
metal and part of which contaminates the surface. At the start of 
each measurement, the collision efficiency b/sub a/ of ethylene 
decomposition is nearly unity; it then decreases because of contami- 
nation of the surface, and reaches values below the threshold of 
sensitivity of the apparatus. Carbon forms only a solid solution with 
rhenium. Using the general laws of diffusion, the variation of carbon 
concentration in the solid solution near the surface is studied and 
related to contamination of the surface. At high temperature (T < 
2000°K), evaporation of carbon occurs because its vapor pressure is 
no longer negligible. 


OTHER SYNTHETIC AND NATURAL FUELS 


PREPARATION 
REFER ALSO TO CITATION(S) 57948, 58851 


58598 Treating carbonaceous matter with hot steam. 

A.M. US Patent 4,032, 305. 28 Jun 1977. Filed date 7 Oct “Oct 197 ae 
The relatively small degree of backmixing of gas in a 
arranged fast fluidized bed is exploited to introduce heat into a 
fluidized bed reaction system wherein a fluidized bed treatment zone 
receiving heat and for the purpose of conducting an endothermic 
treatment of matter can have a there here, such as relatively 
pure steam, that is maintained independently of and without admix- 
ture by any gas or gases that are associated with a step for introduc- 
ing the heat. The treatment advantageously constitutes a treatment 
of a carbonaceous matter, such as coal or petroleum or municipal 

solid waste, with hot steam for purpose of gasifying or 

or cracking the matter. The arrangement is also useful for a 

range of endothermic chemical or physical treatment of matter at 
high temperature. Heat is introduced into an upper fast fluidized bed 
zone and flows by conduction downward into a lower fluidized bed 
zone, that may comprise a treatment zone, or sometimes the heat 
flows onward by conduction to other fluidized bed treatment zones 
not in communication with the upper zone, to permit withdrawal of 
gaseous products of the treatment substantially without dilution by a 
gas associated with the step of supplying heat io the upper zone. 


CHEMICAL SYNTHESIS 


58599 Elucidation of the mechanism of methanol conversion into 
bydrecerbons 00 0 200) Wvte eee 
chromatography and '°C nuclear magnetic resonance. 

(Univ. of Namur, Belgium); Dejaifve, P.; Nagy, J.B.; = Hoot! 
J.H.C.; Spekman, B.P.; Naccache, o Vedrine, J.C. C. R. Hebd. 
Seances Acad. Sci. Ser. C; 284: No. 2, 945-948(20 Jun 1977). (in 
French). 

Elucidation of the mechanism of methanol conversion into 
hydrocarbons on a new type of zealoite, and contribution of - 
phase chromatography and “C nuclear magnetic resonance 
described. Gas phase chromatography and '*C NMR analyses of the 
products formed during the conversion of methanol into hydrocar- 
bons on a zeolite H-ZSM-5 showed that the conversion proceeds by 
a dehydration reaction into dimethyl ether and ethylene. The reac- 
tion is then propagated by means of two competitive reactions: 
successive dehydration- nemeneliide to given branched ali i 
products and a polycondensation reaction teading to aromatic and 
linear aliphatic derivatives. 


58600 Synthetic carbonaceous fuel and feedstock using nuclear 
power, air, and water. Steinberg, M. (Brookhaven National Lab., 
Upton, NY); Baron, S. Int. J. Hydrogen Energy; 2: No. 2, 189- 
207(1977). 

Development of synthetic carbonaceous fuels and feedstocks 
(SCFF) is imperative if the U.S. is to maintain its world leadership. 
All forms of carbonaceous materials can serve as sources of raw 
material for SCFF, however, here we consider the ultimate renew- 
able resource of carbon which is CO2 from the atmosphere or the 
oceans. A number of methods for the recovery of CO: have been 
examined. An mpoeinpeds i system utilizing dilute carbonate 
solvent appears most for atmospheric recovery while 
distillation appears of interest for sea-water recovery. An alternative 
isothermal process utilizing chlor-alkali cells is also described. Elec- 
trolytic a is thermocatalytically combined with the CO, to 
form methanol which can then be dehydrated to gasoline. Produc- 
tion cost is dominated by the energy for hydrogen and the t 
capital investment. Base loaded nuclear — plants supplying 
peaking load and generating SCFF in an off-peak mode is proposed 
for reducing costs. Under 1974/5 conditions, incremental power 
costs would have been a minimum. Under 1985 escalated 
incremental costs indicate 6 mills/kWh(e) for power which wields 
33.9 c/gallon methanol or 77.1 c/gallon of equivalent ine which 
takes credit for oxygen would break even with $23/bbl of oil. The 
capital investment for producing the equivalent of one million bar- 
rels/day of gasoline in 142 nuclear reactors of 100 MW(e) capecky. 
operating in an off-peak mode, amounts to slightly more 
investment in new oil exploration and uction facilities a 
considerably less than the projected outflow of capital to foreign 
OPEC countries. The nuclear synthesis-route using atmospheric and 
aquatic CO» simulates the solar photosynthetic process and 
a long-term renewable and environmentally acceptable alternate 
source of SCFF. 


58601 Developments in the cracking of hydrocarbons in East 
Germany. Seifert, G.; Goehler, P.; Schingnitz, M. (Gaskomb 
Schwarze Pumpe, Breiberg, E Ger). Energietechnik; 26: No. 12, 555- 
564(Dec 1976). (In German). 

In order to meet the peak demand of gas in East German 
Cities, use is made of several cyclic-catalytic cracking installations 
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of a high-pressure partial oxidation installation for hydrocar- 
bons. This with some problems associated with the 


optimization and apne ta of the installations. The activities and 


of cracking catalyzers 
capable of an output of 45,000 


discussed. An East German plant 
0 m*/hr cracking gas is described. 8 


gas 
chemical industry. Wilsdorf, J.; ontippke, W.; Reinhardt, A. ( Otto 
Grotewohl , Boehlen, E Ger). Energietechnik; 26: No. 12, 564- 
svieing 5 1976). (In German). 

The theoretical and practical fundamentals of the technology 
of mixed gases are considered and clarified by an illustrative exam- 
ple. a aspects and the processing of petroleum are dis- 
cussed. | ref. 


58603 Technology and economics of clean fuel gas manufacture 
from liquid Lom, W.L. (Esso Research Centre, —— 
Agi P.J. pp 3-12 of In Ninth world a con 
= Sl London; Applied Science Publishers Ltd. (197. 

From 9. World P 
1975). 

See CONF-7505138—P6. 

Alternatives are summarized for the conversion of liquid 
petroleum products of medium to high sulfur content into clean 
—- fuels. The techniques used are compared with the process 

economics applicable to the manufacture of lean and substitute 
natural gas from a range of liquid fuels, ic., LPG, naphtha, middle 
distillates, fuel oil, and crude oil. It is concluded that while naphtha 
reforming for SNG production will be a first choice on grounds of 
lowest investment and gas service costs, the gasification of crude oil 
and fuel oil for lower calorific value fuel gases may also find wide 
application. In the longer term, coal as a raw material, at least in the 
Us, seems likely to replace both light and heavy liquid fuels. 


58604 Technology and economics of SNG manufacture from 
naphtha. Morikawa, K.; Nojima, S.; Okagami, A. (Japan Gasoline 
Co., Ltd. Tokyo). pp 13-19 of In Ninth world petroleum congress. 
Volume 6. London; aoe Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975 


See CONF-7505138—P6. 

The pro of process technology is reviewed for the 
manufacture of SNG from naphtha by a catalytic process consisting 
of low-temperature steam reforming and methanation. Pondemeael 
aspects of the process are also discussed. Economics of SNGs 
produced from various kinds of petroleum fractions, both straight- 
run and cracked, are compared with each other and with those of 
LNG. This type of SNG production is suitable for a baseload facility 
where feed hydrocarbon is available at low prices, particularly for 
an efficient a since this process requires less invest- 
ment and is highly reliable to operate, Pith little environmental 
concerns. 


etroleum Congress; Tokyo, ion (11 May 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 60052, 60066, 60261 


58605 Gasification of carbonaceous solids. Mallan, G.M.; Sone. 
ton, L.E. (to Occidental Petroleum Corp.). US Patent 3,846,096. 5 
Nov 1974. Filed date 19 Oct 1972. 14p. 
Reissued 19 Jul 1977 as Re. 29,312. 
A continuous process is described for converting partic’ 
neers ae > Snes Soares tem | te T ates 
— molecule of gs) by the rapid pyrolysis and in-situ conver- 
a of pyrolysis product comprising heating a 
turbulent igh velocity gaseous stream composed of carrier gas, 
carbonaceous solids and at least 2.0 weight percent water based upon 
the weight of carbonaceous solids and heating said stream in a 
pyrolysis zone at a temperature ranging from between about 1200°F 
to about 2400°F until at least a portion of said solids are converted 
to the desired gaseous hydrocarbons. 32 claims, 1 figure. 


58606 (CONS/2770—1) Title I preliminary engineering for: 
AS.E.F. solid waste to methane gas. (Waste it, Inc., 
Pom Beach, Fla Fla. (USA)). Jan 1676. Contract EY-76-C-02-2770. 
vp. | tebe ie dye a AO0l. 

An assignment to provide | engineering of an Ad- 
vanced System Experimental F iy for prodetion a 
from urban solid waste by anaerobic digestion is documented. 
wane sheng an ail fcty in. Pompare Beach nd 

and landfill facility in Pompano Beach, 

Information is included on: general of the Project; justifi- 
dra 


perimental program ’ 
975 and Jan. 1976 costs. A time schedule of eight months to 
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complete the Detailed Design, Equipment Procurement and the 
Award of Subcontracts is given. 
destructive distillation of 


58607 Process and for the 
waste material. Atkins, L.D. (to Wallace-Atkins Oil Corp.). US 
Patent 4,038,152. 26 Jul 1977. Filed date 11 Apr 1975. 24p. 

An apparatus is provided for the destructive distillation or 
organic waste materials. An insulated sealed distillator compartment 
is provided having a plurality of conveyor stages for transporting the 
waste material through the sealed compartment while subjecting the 
material to a plurality of increased zones of temperature in order to 
completely pyrolyze the material and evolve —— gases. An 
auger feed apparatus supplies a continuous supply of material to the 
sealed distillator, while an auger discharge aj tus removes a 
continuous supply of solid carbonaceous residue from the distillator. 
The residue can be classified and separated into usable products. The 
evolved | sayy may be converted into crude oil and natural gas. A 
process for destructive distillation of the waste materials is also 
disclosed. 30 claims, 20 figures. 


58608 Method and apparatus for condensing pyrolysis oils. 
Gundzik, R.M.; Logan, F.E. (to Occidental Petroleum Corp.). US 
Patent 4,036,608. 19 Jul 1977. Filed date 11 Aug 1975. 6p. 

A knockout pot is claimed for separating pyrolysis oil and 
heavy hydrocarbon constituents from gaseous constituents in the 
vapor discharge from a flash pyrolysis process. The knockout pot 
includes a closed vessel having an inlet pipe extending vertically 
through the top of the vessel to the interior, the pipe having a 
plurality of discharge holes in the lower end of the inlet pipe. A 
quench —_— input is connected tangentially to the inlet pipe on the 
outside of the vessel, imparting a swirling motion to the quenching 
liquid. The quench liquid is withdrawn from the vessel and recircu- 
lated. 10 claims, 3 figures. 


58609 Methane gas recovery from sanitary landfills in southern 
California. Hekimian, K.K. (Lockman and Associates, Monterey 
Park, CA); Lockman, W.J.; Hirt, J.H. pp 9-17 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
os Angeles, California, United States of America (USA) (19 May 
1976). 


See CONF-7605141—. 

Basic approaches to ae ae gas from landfills in- 
clude delivery of low-BTU gas (500 Btu) to adjacent interruptible 
gas consumers, on-site treatment of landfill gas to produce pipeline- 
quality synthetic natural gas (100 percent methane), on-site genera- 
tion of electric power through use of raw landfill gas as fuel, and on- 
site conversion of landfill methane gas to methanol or to liquefied 
natural gas. The recovery and purification of refuse gas will not 
solve the energy problems of the nation or of California. At best, 
only 3 to 5 percent of local needs can be met with full utilization of 
the methane gas. However, since sanitary landfilling is, and will 
continue to be used for refuse disposal, and the gaseous by-product is 
both a new and alternate source of fuel, it is important that this 
relatively small but important energy market be actively developed. 


58610 Recovery of energy from solid waste: an answer to some of 
southern California's Stuckenbruck, L.C. (Univ. of South- 
ern California, Los Angeles); King, C.F. pp 18-33 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
“oe California, United States of America (USA) (19 May 


See CONF-7605141—. 

The state of the art in the recovery of energy from solid 
waste is summarized. The most advanced systems are assessed to 
determine their applicability to modern waste management. The 
factors delaying implementation of these systems are shown to be 
public apathy, bureaucratic inertia, and political foot dragging. Nev- 
ertheless, the advanced technology in waste management combined 
with the need for energy indicates that systems for the recovery of 
energy should be implemented as rapidly as possible. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 60241, 60248, 60249, 60250, 
60251, 60252, 60262 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 58600 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 60050, 60261 
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PREPARATION 


58611 Study of catalysts for the synthesis of ammonia based on 
Lamellar compounds of graphite with ferric chloride and potassium by 
gamma-resonance spectroscopy method. Nefed’ev, A.V.; Stukan, 
R.A.; Postnikov, V.A.; Shur, V.B.; Novikov, Yu.N.; Vol’pin, M.E. 
(Inst. of Chemical Physics, Moscow). Bull. Acad. Sci. USSR, Div. 
Chem. Sci.; 25: No. 10, 2219-2221(May 1977). 

Translated from Izv. Akad. Nauk SSSR, Ser. Khim.; 25: No. 
10, 2376-2378(Oct 1976). 

Together with a-iron, when the lamellar compound of graph- 
ite with FeCl; is treated with excess potassium metal another form of 
iron is formed, whose isomeric shift depends on the atomic ratio of 
K:Fe. The theory was expressed that this form of iron is negatively 
charged and is responsible for the catalytic synthesis of ammonia. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 58610, 60065, 60157, 60158 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 60042 


58612 Energy recovery by mini-hydroelectric projects. Hoffman, 
P.R. (Metro Water District of Southern California, Los Angeles); 
Horowitz, G.F. pp 219-229 of In Energy LA: tackling the crisis. 
Robinson, J.W. eb). North Hollywood, CA; Western Periodicals 
Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The economic impact of fuel shortages and increasing costs 
requires a reevaluation of hydroelectric potential previously not 
considered economic. Thus, energy now being wasted in pressure- 
regulating stations of water distribution systems can be recovered 
through addition of small hydroelectric generating units at the 
existing “head breaking” facilities. The development of such mini- 
hydro projects on a large water system, where the energy thus 
recovered will save the equivalent of many hundreds of barrels of oil 
per day is discussed. "Micro”-hydroelectric units, for installation in 
smaller municipal water distribution systems, are also discussed. 
Economics and environmental benefits are considered. 


58613 Expected summer energy production of european 
determined by means of snow depth measurements and runoff fore- 
casts. Frohnholzer, J. (RWE-Hauptverwaltung Essen, Ger). Oesterr. 
Z. Elektrizitaetswirtsch.; 28: No. 5, 273-316(May 1975). (In German). 

Based on a study of the hydrological conditions of representa- 
tive river basins, on the determination of the volume of snow at the 
end of the period of accumulation, prior to the melting of the snow, 
as well as by measuring snow depth, water content and the snow- 
covered proportion of the respective catchment, furthermore by 
rapid determinations of the snow volume from comparative snow 
levels and finally on the basis of the air temperature curve in spring, 
possibilities of runoff forecasts are presented and also power genera- 
tion variations in various countries during the summer season are 
discussed. 20 refs. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 58612 


58614 Cn- eae Electronic isolation 
turbine gov: Eilts, L.E. (Bureau of Reclamation, 
Denver, Colo. (t (USA). Engineering and Research Center). Jan 1977. 
i6p. (REC-ERC—77-2). NTIS PC * A02/MF AO0l. 

The theory of governor alinement by the technique of simu- 
lated isolation is described. The design, assembly, circuit configura- 
tion, and external connections of an e lectronic isolation simulator for 
governor alinement testing are presented. Procedures for setting up 
and using the isolation simulator are outlined and typical governor 
responses obtained during simulated isolation tests are illustrated. 
The calculations and potentiometer setting determinations, prerequi- 
site to this type of testing, are exemplified. 


isolation simulator for hydraulic 


HYDRO ENERGY 


Gr India). Int. Water Power Dam Constr.; 29: No. 6, 42-46(Jun 
1 : 


The tailrace waters from the Shannan 
Jogindernagar in Himachal Pradesh, India, are oe yor. whe 
power generation in another cascade 
tailrace waters at Shannan are taken by a power io me taling 
diurnal balancing reservoir. A 1753 mm-diameter penstock 
for a discharge of 11.33 m*/s carries flow from the reservoir to 
Basi powerhouse about 1100 m away. The penstock is of 
steel pipe construction, supported at bends by concrete anchor 
blocks, and at intermediate points by concrete saddle supports. An 
expansion joint has been provided between every two consecutive 
anchor blocks. At lower levels, the penstock diameter is reduced to 
1524 mm, to use the available plate thickness. Near the power-house 
this 1524 mm-diameter penstock bifurcates into two 1219 mm-diame- 
ter ranches, which feed the two units in the powerhouse. A 1219 
mm-diameter branch pipe has also been taken from the main pen- 
stock to feed the stand-by unit. In view of the facilities available, it 
was decided to manufacture the wyes from plate steel. The plate 
thickness used for the penstock varied from 9 mm to 41 mm. The 
foreign exchange component for the project being limited, most of 
the steel was obtained from indigenous sources. Some 41 mm-thick 
plates became available as spare from Bhakra penstocks which had 
just been completed. This was the maximum thickness of the plate 
available for the Basi penstock. The wyes made of plate steel require 
either internal or external reinforcement at the junctions. Internal 
reinforcement is in the shape of a web, and for external reinforce- 
ment, curved girders are provided at the junction. 


58616 Method of economic evaluation of the technical level of 
hydraulic turbines. Time, V.A.; Kuropteva, — T.P. (Cent Sci Res 
Boiler and Turbine Inst, USSR). Energ cenie; No. 3, 44- 
45(1977). (In Russian). 

Fundamental principles of the method of technical and eco- 
nomic evaluation of hydraulic turbines having the purpose of a 
comparative evaluation of their technical level are given. 


58617 Selection of the main hydromechanical and geometric pa- 
rameters of rotors of a radial-axial reversible atten Sr 2 
100-110 m head. Gryanko, L.P.; Umov, V.A.; Shumilin, S.A. (Lenin- 
grad Polytech Inst im. M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; 28: No. 5/6, 116-120(1976). (In Russian). 

Results of investigations carried out at the Leningrad Kalinin 
Polytechnical Institute regarding the development of radial-axial 
reversible working wheels for heads of about 100 m are presented. 
Model and operational characteristics of a number of variants of the 
flow-through part are given. 


58618 Paldang hydroelectric works on the Han River in Korea. 
Simon, P. Travaux; No. 481, 61-66(Apr 1975). (In French). 

Dam and power plant construction are described in detail. 
Preliminary studies, hydrological data, and characteristic features of 
both are surveyed together with documentation in plates, diagrams, 
and map. 4 refs. 





REGULATIONS AND LICENSING 


REFER ALSO TO CITATION(S) 59010 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 58612 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 59010, 59913 


POWER CONVERSION SYSTEMS 


58619 


(Lenin Met ‘Plant, USSR). £ 
12(1977). (In Russian). 

A general equation of energy balance is set up taking into 
account loss factors obtained. > s on it, problems of expedient 
alteration of the turbine and of calculated prediction of the all- 
round characteristics of the hydraulic turbine are considered. 








6052 ENERGY RESEARCH ABSTRACTS 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 60050, 60055 


58620 (N—77—18558) MSFC solar simulator test plane uniform- 
ity measurement. Griner, D.B. (National Aeronautics and Space 
Administration, Huntsville, Ala. (USA). George C. Marshall ices 
Flight Center). Dec 1976. 64p. (NASA-TM-X—73364). NTIS PC 
A04/MF AOl1. 

The equipment and procedure used to measure the test plane 
uniformity produced by the MSFC 405 lamp solar simulator array 
are described along with details of the computer program used to 
analyze the measurement data. The results of the first measurement 
show the uniformity not to be as good as expected. The best 
uniformity obtained had a standared deviation of 4 percent with 
peak-to-peak values of + or - 11 percent. 


Proceedings of the 1977 annual meeting of the American 

a See ee ae ae. Volume 1, Sections 
1—13. Solar collectors/heating and collector systems. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 359p. (CONF-770603— 
P1). per set of 3 Vols. 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

Separate abstracts were prepared for the 72 papers presented. 
(WHK) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 58704 


58622 Geophysical conditions for the utilization of the radiation 
of the sun. Stainhauser, F. Elektrotech. Maschinenbau; 94: No. 
1, 2-14(Jan 1977). (In German). 

As prerequisites for the global use of solar energy, data are 
presented scout latitude dependence and seasonal variations of astro- 
nomically possible diurnal lengths, azimuth angles of the sun, daily 
totals of extraterrestrial and observed radiation intensities as well as 
the distribution of global radiation. Similar data that are of particular 
relevance to Austria are outlined. Numerous charts and tables con- 
taining pertinent information are included. 17 refs. 


58623 Climatological constraints on the development of solar 

energy in Canada. Hay, J.E. (Univ. of British Columbia, Vancouver). 

PP pp 238-270 of In Sharing the Sun: solar technology in the seventies. 

olume 4. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

i CONF-7 2—P4. 

eee recognizes persistency of low radiation inputs and 
the out-of-p' nature of domestic heat demand and solar energy 
availability as two climatological constraints on the development of 
solar 7 in Canada. Both problems can be at least md 
overcome by the provision of storage and data presented for Van- 
couver and ae on the one hand and eight Canadian locations 
on the other should provide a basis for rational specification of 
storage requirements. Two types of persistency analyses are under- 
taken while the requirements for longterm storage are indicated by 
comparing monthly mean values of available ~ 4 energy and do- 
mestic heat demand. 


ECONOMICS 


REFER ALSO TO CITATION(S) 58655, 58656, 58663, 58733, 
58734, 58735, 60056, 60057, 60058, 60059, 60060, 60061, 60062 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 58654, 58656, 58662, 59913 


58624 (EPA—600/7-76-014) Potential environmental impacts of 
solar heating and cooling systems. Consroe, T.J.; Glaser, F.M.; Shaw, 
R.W. Jr. (Environmental Protection Agency, Washington, D.C. 
(USA). Office of Energy, Minerals and Industry). May 1976. 125p. 


Protection A, pape pata 
The identification ° potential environmental effects of solar 
inet: atl codlt aoc tee. including a discussion of the 
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increases and decreases in air, water, and solid waste residuals 
associated with these systems. In addition, other im which are 
more qualitative but no less concrete in nature, inc 

social, and consumer safety considerations, are also identthed. These 
qualitative impacts are addressed because, in many respects, sa 
manner in which this energy resource is tapped differs radically from 
conventional energy forms, and implies many novel problems. The 
role of R and D for solar heating and cooling is described in the 
context of the national energy R and D plan, and the responsibilities 
of key Federal agencies and «xs involved are identified. 
Planned solar heating and cooling demonstration projects are identi- 
fied. Because a —_ number of buildings in many geographic 
regions will be involved, these demonstrations will probably direct 
attention to the first environmental impacts of any magnitude associ- 
ated with solar energy applications. EPA's role in the development 
of solar technologies is summarized, and the Federal agencies which 
are responsible for analyzing and mitigating the potential environ- 
mental impacts of solar systems are identified. Also, a methodology 
for assessing the impact of solar heating and cooling systems in 
urban areas is described. Mathematical relationships are developed 
for projecting fuel savings in any urban area, as a function of the rate 
of acceptance of solar systems. The changes in emissions and ambi- 
ent air quality resulting from solar-induced fuel savings are then 
discussed. Finally, a sample Be saree of the methodology and a 
parametric analysis of regional emission savings using actual urban 
fuel use and building data are given. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 60052 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 58579, 58580, 60053 


58625 (ERDA/JPL/954372—77/2) Chemical vapor deposition 
growth. Quarterly report No. 4. Ruth, R.P.; Manasevit, H.M.; Camp- 
bell, A.G.; Johnson, R.E.; Moudy, L.A.; Shaw, G.L.; Sim 
(Rockwell International Corp., Anaheim, Calif. (USA)). 1A ; 
Contract NAS-7-100-954372. 87p. . NTIS, PC A0S/MF AO1. 
The contract activities during the quarter were concentrated 
in the following areas: (1) preparation of polished substrates of three 
new experimental glasses received in raw billet form from the 
manufacturer; (2) exploratory Si CVD growth on two experimental 
glazes (on aluminas), at temperatures below and above the softening 
points; (3) evaluation of several different surface cleaning procedures 
for glass substrates, with a procedure involving an acid-cl step 
being adopted as standard; Ms) determination of Si film nee. 
phic properties on glasses (and sapphire) as a function of deposition 
temperature and thickness in three different thickness ranges; (5) 
determination of the effect of HCl additions to SiH, on the net 
growth rates and the properties of Si films grown by a two-step 
process at two different deposition temperatures; (6) investigation of 
the reproducibility of Si film growth rates when the SiH, flow rate is 
controlled by a) the mass-flow controller and b) the conventional 
rotameter; (7) determination of further carrier density vs added 
dopant concentration data for B-doped Si films grown in He at low 
temperatures apna f 850°C); (8) preparation of p-type B- 
doped Si films in a — of carrier densities on substrates of single- 
crystal Si, sapphire, and several glasses - ray Scan of experimen- 
tal solar cell structures; (9) a <s * films on substrates of 
sapphire and single-crystal Si for solar ce OY Beorination: (10) at 
tion of the electrical properties of the various films prepared; and 
(11) fabrication and characterization of ex a cells made by P 
diffusion into the p-type and the p/p* CVD laye 


58626 (ERDA/JPL/954559—76/2) Solar silicon via improved 
and expanded metallurgical silicon technology. Quarterly report No. 2. 
Hunt, L.P.; Dosaj, V.D.; McCormick, J.R. (Dow Corning Corp., 
Hemlock, Mich. USA). Solid-State Research and Development 
Lab.). Jan 1977. Contract NAS-7-100-954559. 65 . NTIS $4.50. 
The goal of this program is to p sodens tie I-grade silicon 
at 3000 Mt/y for less than $10, 1986. The approach is to 
improve the quality of the 200,000-Mt/y process for prod $1/ 
kg, 98% pure metallurgical silicon. Commercially available, 
purity raw materials were successfully smelted in a small arc farnsce 
to produce silicon of hi purity raw materials were successfully 
smelted in a small arc to produce silicon of higher 
than metallurgical silicon. Future use of purified charcoal Hee mee 
increase the purity of such silicon to even a further degree. unidirec- 
tional so via the Czochralski tec i“ of silicon similar 
to that expected from the arc furnace resul a crystal having 
individual metal impurities below 0.06 ppma at the 40-%-of-the-melt- 
pulled point. At the 65-% ee Se een 
10 ppma. Indications are the loss of segregation during growth is due 
to constitutional supercooling rather thas t0 formation of polycrys- 
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talline regions. This implies that improved purification yields are 
attainable from arc-furnace silicon of higher purity. Vacuum evapo- 
ration of impurities was rejected as a method of purifying metallurgi- 
cal silicon due to the attainment of totally negative results. Energy 
pay-back time for the overall process considered here was calculated 
to be four months. 


58627 (ERDA/JPL/954589—77/1) Development of a process 
for high capacity arc heater production of silicon for solar arrays, Low 
Cost Silicon Solar Array Project Materials Task. Quarterly technical 
report, January—March 1977. Fey, M.G. (Westinghouse Electric 
Corp., Trafford, Pa. (USA). Power Circuit Breaker Div.). 1977. 
Contract NAS-7-100-954589. 79p. Dep. NTIS, PC AOS5/MF AO1. 

A program has been established at Westinghouse to develop a 
high temperature silicon production process using existing electric 
arc heater technology. Silicon tetrachloride and a reductant will be 
coinjected into an arc heated mixture of hydrogen and argon. Under 
these conditions, both reactants will be vaporized and a gas phase 
reaction will occur yielding molien silicon droplets and the co- 
product salt vapor. Techniques for high temperature separation and 
collection of the molten silicon will be developed using standard 
engineering approaches, and the salt vapor will later be electrolyti- 
cally separated into its elemental constituents for recycle. Prelimi- 
nary technical evaluations and economic projections indicate not 
only that this process appears to be feasible, but that it also has the 
advantages of rapid, high capacity production of good quality 
molten silicon at a nominal cost. As currently envisioned, the Wes- 
tinghouse program consists of a four-phase effort directed to the 
development and implementation of this technology. The initial 
phase of the program, Phase I, is an eleven-month project currently 
funded by JPL. While the overall program objective is to produce 
1000 metric tons of high quality silicon per year on a continuous 
basis, Phase I is defined as a comprehensive feasibility and engineer- 
ing review of the entire process, and a formulation of the design for 
a test system to experimentally verify the high temperature reaction. 
Phase I is organized into four tasks: (1) reaction analysis, (2) plasma 
reactor preparation, (3) reactant storage and preparation, and (4) 
product collection and effluent disposal. Work on all tasks is summa- 
rized. 


58628 (N—77—18557) Studies of silicon p-n junction solar cells. 
Final technical report, 24 Jul. 1975 - 23 Jul. 1976. Lindholm, F.A. 
(Florida Univ., Gainesville (USA). Dept. of Electrical Engineering). 
23 Jul 1976. 124p. (NASA-CR—149669). NTIS PC A06/MF AOl1. 

Single crystal silicon p-n junction solar cells made with low 
resistivity substrates show poorer solar energy conversion efficiency 
than traditional theory predicts. The physical mechanisms responsi- 
ble for this discrepancy are identified and characterized. The open 
circuit voltage in shallow junction cells of about 0.1 ohm/cm sub- 
strate resistivity is investigated under AMO (one sun) conditions. 


58629 (N—77-20564) Analysis of GaAs and Si solar energy 
hybrid systems. Final report. Heinbockel, J.H.; Roberts, A.S. Jr. (Old 
Dominion Univ., Norfolk, Va. (USA). Research Foundation). Mar 
1977. Contract NAS1-11707. 127p. (NASA-CR—2800). NTIS PC 
A07/MF AOl. 

Various silicon hybrid systems are modeled and compared 
with a gallium arsenide hybrid system. The hybrid systems modeled 
produce electric power and also thermal power which can be used 
for heating or air conditioning. Various performance indices are 
defined and used to compare the system performance: capital cost 
per electric power out; capital cost per total power out; capital cost 
per electric power plus mechanical power; annual cost per annual 
electric energy; and annual cost per annual electric energy plus 
annual mechanical work. These performance indices indicate that 
concentrator hybrid systems can be cost effective when compared 
with present day energy costs. 


58630 (N—77-21003) Conceptual and feasibility study of the 
space telescope solar array (STESA). Final technical report. Broder- 
sen, H.; Schweig, H.; Rizos, I.; Schultze, W.; Sach, E. (Messer- 
schmitt-Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, F.R.)). 
Oct 1976. Contract ESTEC-2642/76/NL/PP(SC). 89p. (MBB- 
URV—96; ESA-CR(P)—883). NTIS PC A0S/MF AOi. 

A conceptual study is presented of a solar array for the large 
space telescope. An improved carbon fiber sandwich structure is 
proposed as structural material. A baseline structural design is de- 
scribed and several aspects concerning flight performance are dis- 
cussed. They include thermal behavior, electrical design, dynamic 
and stress analysis, mechanisms, and reliability and safety. A devel- 
opment program is proposed. 


58631 (PB—265983) Thin film solar cells for terrestrial applica- 
tions. Final report 1 Aug 74-31 Jul 76, Shirland, F.A.; Biter, W.J.; 
Greeneich, E.W.; Simon, A.J.; Brody, T.P. (Westinghouse Research 
Labs., Pittsburgh, Pa. (USA)). Feb 1977. 103p. NTIS PC A06/MF 
AOl. 

See also PB-255 606. 


SOLAR ENERGY 


A design has evolved from an earlier space 
promising for large scale terrestrial use. This is a 
zinc plated copper foil substrate with an eva 
integral glass cover formed by r.f. sputtering. This cell i 
low cost mass fabrication. Though it has not been 
combines the constructional features that showed 


space cells were encapsulated to protect them from the atmosphere 
and subjected to accelerated life tests. They showed no loss of 
output after 20 months of 50% daily duty cycles at i 
temperatures of 40C, and 60C, and 80C. Cells operated 

showed an 11% loss of output over the 20 months of accelerated use 
ie is attributed to diffusion of copper from the Cu2S into the 


58632 (SAN/1202—76/1) Thin films of gallium arsenide on low- 
cost substrates. Quarterly project report No. 1, July 5—October 2, 
1976. Ruth, R.P.; Dapkus, P.D.; Dupuis, R.D.; Johnson, R.E.; Mana- 
sevit, H.M.; Moudy, L.A.; Yang, J.J. (Rockwell International - 
Anaheim, Calif. (USA). Electronics Research Div.). Nov 1976. 
Contract EY-76-C-03-1202. 75p. Dep. NTIS, PC A04/MF AOI. 
The first quarter of work on the contract is summarized. The 
metallorganic chemical vapor deposition (MO-CVD) technique is 
being applied to the growth of thin films of GaAs and GaAlAs on 
inexpensive polycrystalline or amorphous substrate materials 
es, glass-ceramics, alumina ceramics, and metals) for use in fabrica- 
tion of large-area low-cost photovoltaic device structures. Trimeth- 
ylgallium (TMG), arsine (AsHs), and trimethylaluminum (TMA) are 
mixed in appropriate concentrations at room temperature in the 
gaseous state and pyrolyzed at the substrate, which is heated in a 
vertical reactor chamber to temperatures in the range approximately 
550-850°C, to produce the desired film composition an ies. 
Ten candidate substrate materials have been selected for further 
experimental investigation, based on a set of qualification criteria and 
initial experimental tests. To date, only minor differences have been 
observed in the properties of undoped polycrystalline GaAs films 
grown on various candidate substrates-including Corning Codes 
0317 and 1723 glasses, polycrystalline alumina ceramics ASM805 
and ASM838 (from 3M Company), and Mo sheet-with the exception 
of films deposited on Kovar-type Fe-Ni-Co alloys. Attack of these 
alloys by AsHs has been observed at temperatures above 500°C, 
with resulting formation of an interface compound and Ni-rich 
inclusions in the deposited GaAs films. Films on all of the other 
substrates have typically had growth characteristics in common, 
with apparent surface grain sizes in the 2-5 wm range and high 
electrical resistivity ( 105 ohm-cm), with no evidence of chemical 
reaction with the film or the reactants under the conditions of 
growth employed. Large-grain (10-20 4m) growth of Ge films on 
Kovar-type alloy surfaces has also been achieved by GeH, pyrolysis 
indicating considerable promise for this composite as a substrate for 
subsequent GaAs film growth. 


58633 (SAN/1284—2) Thin films of gallium arsenide on low-cost 
substrates, ly project report No. 2, December 1, 1976—Febru- 
ary 28, 1977, Chu, S.S. (Southern Methodist Univ., Dallas, Tex. 
(USA)). Mar 1977. Contract EY-76-C-03-1284. 29p. Dep. NTIS, PC 
A03/MF AOI. 

The objective of this program is to conduct intensive studies 
concerning thin films of gallium arsenide on low cost substrates as an 
initial step for the fabrication of low cost thin film solar cells of 
relatively high efficiency and long life. Efforts during this quarter 
have been directed to the testing of gallium arsenide deposition 
systems, the deposition and characterization of gallium arsenide films 
of single crystalline gallium arsenide and germanium substrates, the 
preparation of tungsten/graphite and germanium (recrystallized)/ 
tungsten/graphite substrates, and the deposition and characterization 
of gallium arsenide films on these substrates. Homoepitaxial gallium 
arsenide films have net electron concentration and Hall mobility of 
10'*cm~* and 6500 cm?/V-sec, respectively, at room temperatures, 
indicating the satisfactory performance of the gallium arsenide 
sition systems. Heteroepitaxial gallium arsenide films deposited on 
germanium substrates without intentional doping have net electron 
concentration and Hall mobility of 7 x 10'%cm™* and 1700 cm?/V- 
sec, respectively, due to auto-doping from the substrate. Germanium 
films deposited on tungsten/graphite substrate have been recrystal- 
lized by unidirectional solidification. Recrystallized germanium has a 
dendritic structure with strong [111] preferred orientation. Gallium 
arsenide films deposited on recrystallized germanium substrates have 
a similar structure. Gallium arsenide films deposited on tungsten/ 
graphite substrates consist of small crystallites, up to 15 pm in 
a and the control of dopant concentration appears to be 
difficult. 


58634 Silicon solar cells on zone-melted silicon/graphite sub- 
strates. Chu, T.L.; Chu, S.S.; Duh, K.Y.; Mollenkopf, H.C. (South- 
ern Methodist University, Dallas, Texas 75275). J. Appl. Phys.; 48: 
No. 8, 3576-3579(Aug 1977). 
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Polycrystalline-silicon solar cells deposited on graphite sub- 
strates by conventional chemical vapor deposition tec ues have 
low conversion efficiencies due to the carrier recombinations at 
grain boundaries. To reduce the concentration of grain boundaries, 
silicon layers deposited on graphite substrates have been zone melted 
to increase substantially the size of silicon crystallites. Using these 
silicon layers as por noe Be solar cells have been deposited in a one- 
step process by the thermal reduction of trichlorosilane containing 
appropriate do; — and AMI efficiencies of higher than 5% have 
been obtained for cells of about 6-cm? area. 


58635 Experimental ayy ae of the excess charge and time 
constant of carriers in the thin diffused layer of 0.1 ohm-cm 
silicon solar cells. Godlewski, M.P.; Brandhorst, H.W. Jr.; Lindholm, 
F.A.; Sah, C.T. (NASA-Lewis Res Cent, Cleveland). v Electron. 
Mater.; 6: No. 3, 373-382(May 1977). 

The open-circuit voltage of about 600 mV developed by 0.1 
ohm-cm silicon solar cells under air mass zero illumination is about 
100 mW less than voltages predicted from simple diffusion theory. 
The lower measured voltages appear to be controlled by junction 
current transport processes associated with the thin top diffused 
layer. Mechanisms such as low n* layer minority carrier lifetime and 
bandgap narrowing due to heavy doping effects (HDE) have bee 
suggested to explain these results. Experimental determinations of 
the properties of the diffused layer are required to assess which of 
these mechanisms predominate. While direct measurement is diffi- 
cult, an indirect mesurement methodology exists by which the 
lifetime or transit time in the diffused layer can be obtained. Nine p- 
type, 1*2 cm, 111 direction orientation silicon wafers were phospho- 
rus diffused at 880°C for 45 minutes using POCI;. Open-circuit 
voltages of 595-612mV, typical of all 0.1 ohm-cm cell voltages, were 
obtained. From the open-circuit voltage and short-circuit current, 
the diffusion controlled Io was obtained. In addition to illuminated I- 
V characteristics, the time constants from the Open-Circuit Voltage 
Decay method, and the minority carrier diffusion lengths in the base 
region were measured. The base region charge was determined using 
the base region diffusion length measured by an X-ray method. The 
data from - oe experiments combined with simple theory can imply 
the minority carrier time constant and the excess charge in the 
diffused layer. From this, certain conclusions are drawn about the 
relative roles of bandgap shrinkage and recombination rates in the 
diffused layer. 


58636 Energy recovery through solar cells. Rummich, E. (Tech 
Univ, Vienna, Austria). Elektrotech. Maschinenbau; 94: No. 1, 30- 
36(Jan 1977). (In German). 

The basic ee of radiation and the most important 
parameters of solar cells are discussed. Several types of cell are 
considered, such as Si, GaAs, and CdS-CueS cells as well as some 
special cells. Presently attainable electric values and costs are pre- 
sented. Applications are reported 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 60053 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 58637, 60969 


PHOTOCHEMICAL CONVERSION 


58637 Photochemical utilization of solar energy. Peschek, G.A. 
(Univ Wein, Austria). Elektrotech. Maschinenbau; 94: No. 1, 49- 
57(Jan 1977). (In German). 

Solar radiation leads, in proper chemical systems, to the 
formation of energy-rich reaction ne og The energy content of 
the latter can be released either thermally or electrochemically in 
usable form by properly controlling the total — rocess. Plant photo- 
synthesis is considered as a — of photochemical energy 
production, so-called energy fo ag © The author discusses photo- 
chemical production of hydrogen through biological and abiotic 
water photolysis as well as photogalvanic methods for the produc- 
tion of electricity. (76 refs.) 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 58782, 58786, 58787 


58638 Solar thermal er plants. Kleinrath, H. a Univ, 
Vienna, Austria). ira Maschinenbau; 94: No. 1, 19-29(Jan 
1977). (In German). 

The construction of a power plant based on solar energy is 
considered. Various collecting systems are discussed and compared, 
ee : BE mn collectors, collectors with linear or point-like 

the tower concept. Examples of power-plant projects 
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resented, including an American central tower power plant 
capab Sa 250 MW. A similar Swiss project rated at 50 
is also descri 


58639 Construction of satellite solar power stations from non- 
terrestrial materials. O'Leary, B. New York: American Inst. of 
Aeronautics and Astronautics, Inc. (1977). Sp. (CONF-770143—1). 

From 13. AIAA annual meeting and technical display incor- 
porating the forum on the future of air transportation; Washington, 
ee of Columbia, USA (10 Jan 1977). 

O'Neill has suggested that space manufacturing facilities pro- 
cessing nonterrestrial materials could be used to produce satellite 
solar power stations which could supply electricity to the Earth in 
economic competition with current and envisaged energy sources. A 
recent summer study determined that existing designs for satellite 
power stations could be largely constructable from lunar materials. 
Cost estimates based on lift by shuttle-derived vehicles indicates that, 
for a total investment of approximately $100 billion, rapid produc- 
tion could be established with twenty 10,000 megawatt power sta- 
tions on-line some time in the 1990's and with cost effective ex 
tial growth thereafter. Total transportation costs were fo to be 
less than that for any planned earth-based launch system. The total 
investment would be several times less than that planned for capital 
expansion of electric generating capacity in the United States. Mass 
driver tugs, using space shuttle tankage as reaction mass, could serve 
as low-to-high earth orbit transportation, reducing front-end cost 
estimates further. Selected Apollo and Amor asteroids whose veloc- 
ity intervals are lower than that from the lunar surface could be used 
as raw materials for space manufacturing at perhaps even lower cost. 
For example, a mass driver tug assembled from a few shuttle flights 
could retrieve approximately 10’ ton asteroid for space manufactur- 
ing in > orbit within a few years. Such a mission could be 
automated using portions of the asteroid itself as reaction mass and 
could provide the materials for approximately 20 satellite power 
stations. 


58640 Sharing the Sun: solar technology in the seventies. Volume 
V. Solar thermal and ocean thermal. Contains sections 6.1, 6.2, 6.3, 
6.4, 10. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of 
the International Solar Energy Society (1976). 559p. (CONF- 
760842—P5). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar eit. Society of 
Com 3 . eeeinee, © “wy Canada (15 Aug 1976 

= 4 abstracts of papers were processed 
individually for ERDA al Research Abstracts (ERA) and the 
ERDA Energy Data Base. Eight of the papers were selected for 
inclusion in Energy Abstracts for Policy Analysis (EAPA). (WHK) 


58641 Technical feasibility of a modular dish solar electric 
system. Gupta, B.P. (Energy Resources Center, Minneapolis). pp 
291-309 of {in Sharing the Sun: solar technology in the seventies. 
Volume 5. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Roseny So Society (1976). 

From Joint conference of the American Section of the Inter- 
nationai Solar Energy Society and The Solar Ex Mb. Society of 
Canada, Inc.; A Canada (15 Aug 1 

See CONF-7 2—P5 

The development of solar concentrators in recent years has 
produced a wide variety of collectors for the utilization of solar 
energy. This paper presents the technical feasibility of generating 
electricity by using a gas turbine in conjunction with a paraboloid of 
revolution (dish) solar concentrator. A conceptual design of a = 
concentrator is obtained by y examining the si 
optical parameters. The onteal performance analysis was caduent 
using the Honeywell Monte Carlo ray-trace simulation program. A 
thermodynamic analysis was conducted to evaluate the performance 
of four candidate thermodynamic cycles utilizing two working 
fluids. The cycles were the regenerative and non-regenerative Bray- 
ton samy Ag ee _ and ee ae. Air and helium were the 
working lor the open and c type respectively. Analysis 
for the heat transfer from the solar radiation to the gas fl > 
metal tubes at the receiver was also conducted. A _paraboloi 
revolution dish with a cavity receiver using an open air row adad 
Brayton cycle turbine emerged as a technically Seeiite copenet concept in 
the power range from 30 to 100 kW/sub th/ per module. 


CENTRAL RECEIVER 


58642 (EPRI-ER—387-SY) Solar thermal conversion to electric- 
ity utilizing a central receiver, open cycle gas turbine 
report. (Black and Veatch 

Ce et 1977. 48p. Dep. NTI 
plant in ~ i 
aspects of the plant system, with particular attention Glsectes towed 
the crucial heliostat field, high temperature solar receiver, and 
turbine/receiver interface elements. The plant design incorporates a 


Kansas City, Mo. 
A03/MF AOI. 
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conventional and commercially available open cycle, regenerative 
gas turbine as the prime mover. A high temperature ceramic heat 
exchanger is used to capture concentrated solar radiation and to heat 
air to the high temperatures, 980 to 1065 C (1800 to 1950 F), 
required for efficient turbine operation. The gas turbine generator 
unit and the solar receiver/heat exchanger are both located atop a 
tall, steel-reinforced concrete tower that is surrounded by an arrey 
of sun tracking reflecting surfaces (heliostats). The capital costs, in 
1976 dollars, of the conceptually designed plant are estimated to be 
in the $1250 to $1660 per kilowatt range, depending upon the cost of 
heliostat subsystems. The estimated costs are lower than, and the 
efficiency of this system is superior to, that of a water-steam solar/ 
electric system. 


58643 Production of electricity through thermodynamic conver- 
sion of solar energy. 10 mwe project. Abatut, J.L. Rev. Energ.; 28: No. 
293, 230-238(Apr 1977). (In French). 

The combined research program for the development of solar 
energy (PIRDES), organized in France by the National Scientific 
Research Center (CNRS), in association with the French Electricity 
Board (EDF) and a group of industrialists, is described. The concept 
of tower-type electro-solar power plants, their optimum design, and 
the design of heliostats is explained in some detail. 


58644 Conceptual design of an open cycle gas turbine solar 
central receiver system. Fourakis, E.; Mitchell, P.D. (Energy Re- 
sources Center, Minneapolis). pp 92- 98 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—PS. 

In the conceptual design of a high-temperature solar electric 

lant, two mathematical models and associated computer software 
ian been developed and extensively used. These models are: (1) 
Solar Central Receiver Model. This model analyzes the performance 
of various combinations of collector field and central receiver geom- 
etries in terms of gross power received and power flux maps on the 
receiver walls. The software is a Monte Carlo ray-trace. (2) Heat 
Exchanger and Cavity Analysis. This model evaluates the micro- 
scopic performance of the heat transfer surfaces and uses the results 
to evaluate the macroscopic performance of the receiver cavity as a 
whole. 


58645 Central receiver solar system applicable to central power 
stations. Gervais, R.L.; Friefeld, J.M.; McKenzie, A.W. (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA). pp 325-335 of In 
Sharing the Sun: solar technology i in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar ea Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 

The paper presents an overview of a central receiver solar 
thermal electric system. The design is distinct in that it utilizes (1) 
first-surface mirrored heliostats, (2) an external, single pass-to-super- 
heat receiver, and (3) a sensible heat, thermocline type thermal 
storage. A 100-MWe commercial power plant, designed for integra- 
tion into a utility network, is described. A 10-MWe pilot plant whose 
purpose is to establish technical feasibility and provide an indication 
of system economics for the commercial system is then given focus. 
The solar-indigenous subsystems of the 10-MWe pilot plant, i.e., the 
collector, receiver, and thermal storage are also addressed in some 
detail. 


58646 Central receiver solar thermal power. Blake, F.A. (Martin 
Marietta Aerospace, Denver). pp 336-354 of In Sharing the Sun: 
solar technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5S. 

The conceptual design of 10-MWe pilot plant is described. 
Pilot plant baseline configuration, pilot plant performance, planned 
development of cavity receivers, features of 1-MWth cavity receiver 
steam generator, thermal storage subsystem research experiment, 
concentrating heliostat research experiment, electric power genera- 
tion subsystem, a preliminary economic summary, and a typical day 
performance swale are discussed. (WHK) 


58647 Solar flux density distributions on central tower receivers. 
Riaz, M.; Gurr, T. (Univ. of Minnesota, Minneapolis). pp 356-373 4 
In Sharing the Sun: solar technology in the seventies. Volume 5 
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Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 

An analytical formulation of the solar flux density distribu- 
tions produced on the surface of a central tower receiver by large 
mirror fields is developed which accounts for dispersion, 
and screening effects of mirrors, and for degradation of insolation 
levels. In the case of symmetrical geometries involving circular 
mirror fields and vertical cylindrical rec zivers, a general method of 
calculation yields closed-form solutions for the concentration ratios 
in terms of normalized parameters describing the mirror field con- 
figuration, the receiver dimensions, the insolation levels, the mirror 
characteristics, and the time of the day. Aiming strategies of mirror 
focusing are devised to reshape the solar flux in accordance with 
desired distributions. Mirror field asymmetries created by the con- 
figuration itself or by operational conditions blanking a portion of 
the field (due, for instance, to maintenance or cloud cover) are 
shown to set up flux gradients around the receiver which can be 
computed using a flux superposition technique. The methodo! 
elaborated in the case of the vertical cylindrical receiver for simplic- 
ity and insight of treatment is applicable to many other 
presently envisioned in receiver studies for solar power tower sys- 
tems. 


58648 Collector field design for a central receiver solar thermal 
power plant. Easton, C.R.; Raetz, J.E.; Vant-Hull, L.L. (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA). 34-34 a In 
Sharing the Sun: solar cocknelany ts in the seventies. 

K.W. (ed.). Cape Canaveral, FL; American Section aa ie Fars 
tional Solar mele Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5S. 

This paper presents a status report on the collector field 
design of a central receiver solar thermal power plant. McDonnell 
Douglas Astronautics Company (MDAC) is completing the first 
year of a study for the Energy Research and Development Agency 
(ERDA) on the preliminary design of a 10-MWe central receiver 
solar thermal pilot plant. The 10-MWe pilot plant is a major step in 
the development of a commercially feasible power plant. The goal of 
the pilot plant is to demonstrate technical feasibility of such a 
and to provide data on economic feasibility. MDAC is performing a 
preliminary pilot plant design, including fabrication and testing of 
major elements of the pilot plant collector. The test program is in 
progress. A description of the pilot plant collector subsystem is 
presented. The design embodies (1) first surface mirrors, (2) eleva- 
tion/azimuth gimbal axes, (3) a central pedestal support, (4) a digital 
field controllers servicing 24 heliostats on a time ing basis, and 
(5) a beam sensor directly measuring beam errors providing 
error signals to the field controller. The designs of the heliostats and 
the controls system are presented, together with cost estimates for 
the commercial collector. 


58649 Heliostat field design for the ERDA 5 Megawatt Solar 
Thermal Test Facility. Fourakis, E.M.; Curtner, K.L.; Mitchell, P.D. 
(Honeywell, Inc., Minneapolis). 385-391 of In Sharing the Sun: 
solar technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar — Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 

The working heliostat field for the ERDA 5 Megawatt Solar 
Thermal Test Facility was designed to meet the solar thermal power 
requirements for testing 4 different receiver subsystem research 
experiments. Requirements for the field were specified in terms of 
yearly solar thermal energy availabie from the heliostats and instan- 
taneous power levels delivered by the heliostat field to the experi- 
ments. A ray-trace simulation model of the subsystem research 
experiment receivers and heliostat field was the ipal tool used in 
this conceptual design. Field deployment, focusing strategy, number 
of heliostats and total mirror area required to accomplish the test 
objectives of the facility were established. 


TOTAL ENERGY AND HYBRID SYSTEMS 


58650 Solar/Stirling Total Energy System. Pons, R.L.; Fox, R.J. 
(Aeronutronic Ford Corp., Newport Beach, CA). 77-91 of In 
Sharing the Sun: solar techno! Oe ie ee 
K.W. (ed.). Cape Canaveral, ; American Section of the Interna- 
tional Solar Energy Society (1976). 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5S. 

A conceptual design of a solar-powered Stirling engine- 
driven Total Energy System (TES) is presented. Analysis results are 
given for a demonstration system which would supply the total 
energy needs of an advanced concept, multi-unit residential complex 
located within the Lake Buena Vista area of Walt Disney World in 
Florida. The concept also has application to commercial buildings, 
schools, hospitals, and shopping centers. The Disney World site 
provides a controlled-access residential test complex and an interface 
with an existing electric power grid. The demonstration system 
would become part of Disney’s EPCOT-Experimental se: 
Community of Tomorrow-where it could be showcased to the 
public at large, as well as to government and industry groups. The 
system is designed to make maximum use of Stirling automotive 
technology under current development by Ford Motor Company 
and United Stirling of Sweden as well as ancillary component 
developments by the N. V. Philips Eindhoven Research Laborato- 
ries. Preliminary economic analysis, based on large-scale production 
of components, indicates an equivalent electrical cost for the pro- 
posed complex on the order of 50 mils/K Wh. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 58640 


58651 (DSE/1005—5) Two-dimensional numerical model of the 
near-field flow for an ocean thermal power plant. Part I. The theoreti- 
cal approach and a laboratory simulation. Roberts, G.O.; Piacsek, 
S.A.; Toomre, J. (Science Applications, Inc., McLean, Va. (USA). 
Fluid Mechanics Div.; Naval Research Lab., Washington, D.C. 
(USA)). 1976. Contract E(49-26)-1005. 52p. (NRL-GFD/OTEC—5S- 
76). Dep. NTIS, PC A04/MF AO1. 

This report describes the computer model NRFLO2 which 
has been developed to calculate the near-field stratified turbulent 
flow driven by the intakes and outflows of an ocean thermal power 
plant. A two-dimensional geometry is assumed, with the power plant 
intakes and jet outflows modelled by boundary conditions on the left 
boundary of a rectangular domain. Horizontal flow through the 
right boundary, to or from the far-field, is allowed by assuming a 
pressure in hydrostatic equilibrium with the ambient density distribu- 
tion. The code uses a first-order closure model to treat the stratified 
turbulence. Advanced numerical methods enable convergent and 
accurate solutions to be obtained rapidly and economically. A simple 
laboratory simulation of two-dimensional stratified turbulence driven 
by intakes and jet outflows is proposed in order to address the 
general question of near-flow recirculation. Such an experiment 
would also provide vital data for verifying the code NRFLO2 and its 
successors, and for tuning the turbulence parameters to give the best 
agreement. Numerical results from NRFLO2 are presented for the 
proposed experimental simulation. They confirm the analysis pre- 
dicting a stability limit on the far-field horizontal flow, and demon- 
strate the occurrence of recirculation for fast flow cases. 

58652 (PB—266704) Ocean thermal energy conversion: resource, 
ecological and environmental studies. report no. 3 (interim). 
Thermal profile envelopes and for potential otec plant 
sites. Hubert, W.E.; Greenfeldt, N.L. (Ocean Data Systems, Inc., 
Monterey, Calif. (USA)). Feb 1976. Contract NSF-C1020. 37p. 
NTIS PC A03/MF AO1. 
This report concentrates on thermal profile envelopes and 
cross-sections in regions that have been indicated by previ- 
ous work to be among the most promising sites for Ocean Thermal 
Energy Conversion (OTEC) plants. The three U.S.-controlled re- 
gions that show promise as sites for prototype OTEC installations 
are the Gulf Stream, Hawaiian Islands, and Puerto Rico. The envi- 
ronmental considerations of these sites are ocean temperature differ- 
ences, current structure, and storm damage potential. 


58653 (SAN/1094—1) Water flow heat transfer conductance en- 
hancement in round tubes by means of flow inserts. Sabin, 
C.M.; Poppendiek, H.F.; Connelly, D.J.; Dunbar, J.G. (Geoscience 
Ltd., Solana Beach, Calif. (USA)). Mar 1977. Contract EY-76-C-03- 
1094. 38p. (GLR—177). Dep. NTIS, PC A03/MF AOI. 

i Ltd is under contract to ERDA to investigate 
means for improving water-side and ammonia boiling heat transfer 
conductances in power plant heat exchangers, in order that 
the cost of these massive Bae ge components might be 
decreased. Water heat transfer ith inserts which generate 
fairly large scale motions in the flow, i.e., motions which are not 
restricted to the so-called laminar sub-layer and buffer layer in the 
tube, are presented. The work on enhancement of conductances for 
water flowing within round tubes is directed toward the search for 
surfaces which exhibit for a particular heat transfer conductance, the 
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minimum friction factor. The work is exploratory, so that testing of 
any one configuration has been limited. Since large-scale motions 
were of interest in these particular tests, the inserts chosen were 
those which would, in concept, generate strong radial components in 
the flow without recourse to eddy shedding or random turbulence. 
A variety of candidate configurations were tested in an open water 
channel, using dye to follow fluid motions, and on this basis choices 
were made for use in heat transfer tests. The chosen configurations 
have been tested for performance in a round tube installed in water 
heat transfer apparatus. Results are reported for several spacings of 
each insert, and a wide range of Reynolds moduli. 


58654 Technical and economic feasibility of ocean thermal energy 
conversion. Dugger, G.L.; Francis, E.J.; Avery, W.H. (Johns Hop- 
kins Univ., Laurel, MD). pp 9-45 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society aig 3 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; A he por Canada (15 Aug 1976). 

See CONF-7 2—PS. 

Ocean Thermal Energy Conversion (OTEC) plants will 
employ the temperature difference between the solar-heated surface 
layer of a tropical ocean (24° to 28°C) and the water at 500 to 1200 
m depth (4° to 7°C) as the source and sink for a Rankine cycle 
system to generate electric power. The fact that the overall thermal 
efficiency is only 3% means that large quantities of seawater must be 
pumped, but the resource is tremendous--many millions of square 
kilometers are available in suitable ocean siting areas. This energy 
source is available 24 hours per day and could supply a significant 
fraction of the world’s energy needs in the year 2000. first 
commercial plants could be deployed in the mid-1980s, and we 
believe they will be competitive then with fossil fuel and nuclear 
energy sources for selected applications. Ammonia (for fertilizers) is 
a particularly attractive product, because 95% of the ammonia 
produced in the U.S. is now made from natural gas, our scarcest 
resource. Direct delivery of electric power to shore may also be 
competitive for, e.g., the southeastern United States. In the 1990s, 
delivery of liquid hydrogen and many other products should become 
attractive. Various OTEC plant-ship concepts, their economics, on- 
board production plants, and some of the environmental consider- 
ations are desma. 46 references. 


of ocean energy conversion. 


58655 Economic aspects thermal 
Naef, F.E. (Lockheed Missiles and Space Co., Inc., Washington, 
DC). pp 392-411 of In Sharing the Sun: solar technology in the 


seventies. Volume 5. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—PS. 

The results of several studies indicate that solar energy col- 
lected by the surface layers of the ocean can be converted to 
electricity using contemporary technology, and with design and 
fabrication improvements, can be made economically competitive 
with fossil- nuclear-fueled plants. OTEC technology is reviewed 
and economic issues are identi and discussed. Because the plant is 
modular and operates in the marine environment, major components 
can be manufactured in existing shipyards and can be operated by 
established marine contractors and maritime labor. The process of 
large-scale implementation is investigated by conceptualizing a 
Technology Delivery System (TDS) and examining the impact of 
various design features and government incentives. 


58656 Preliminary research on ocean energy industrial complex- 
es. Hornburg, C.D.; Lindal, B.; El-Ramly, N. (DSS Engineers, Inc., 
Ft. La FL). pp 412-435 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842— PS. 

Results of a one-year study on the feasibility of producing 
energy-intensive products at ocean sites using electricity generated 
from Ocean Thermal Energy Conversion (' C) plants are pre- 
sented. Analysis of production methods and other data on 62 major 
products lead to selecting 23 of these for further study. Production 
was grouped into five separate, possible complexes. Further market 
and transportation studies showed that production of products in a 
sea chemicals complex and an organic chemicals and plastics com- 
plex had the highest economic potential. Detailed designs of these 
two complexes are presented. The three potential sites were selected 
for these OEICs. An environmental assessment revealed that these 
complexes would have no adverse environmental impact. The select- 
ed products can be produced at ocean sites competitively with 
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production at similar land-based complexes. Return on investment 
will be between 13% and 18% depending on actual power costs and 
details of the final designs. 


58657 Abatement of biofouling and corrosion in OTEC heat 

exchangers using low energy surfaces. Ostrozynski, R.L.; Jones, P.E. 
(Allied Chemical Corp., Buffalo). pp 436-445 of In Sharing the Sun: 
solar technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; a> Ls — gg Canada (15 Aug 1976). 

See CONF-7 

During the past year under ERDA sponsorship, Allied 
Chemical Corporation demonstrated the concept that fouling and 
corrosion are controlled on low energy metal surfaces treated with 
fluorochemicals. The surfaces of selected metals were chemically 
modified with a fluorochemical monolayer to minimize their surface 
energy. In the ocean at Miami, these low energy surfaces abated 
algae fouling on aluminum alloy No. 3003-H14 and commercially 
pure titanium throughout the test period of six weeks. Also, they 
protected the aluminum and 90/10 copper-nickel alloy No. 706 from 
seawater corrosion for the same duration. However, barnacle fouling 
was observed on all panel surfaces. Electron spectroscopic and 
electron microscopic analysis of the outermost surface pointed to the 
possible reasons for this growth. Additional work is needed to more 
fully understand the important factors that relate the monolayer 
characteristics--monolayer composition, surface energy and surface 
coverage--to antibiofouling and anticorrosion performance. 


58658 Studies of biofouling in ocean thermal energy conversion 
plants. Fetkovich, J.G.; Grannemann, G.N.; Meier, D.L.; Munch- 
meyer, F.C. (Carnegie-Mellon Univ., Pittsburgh). pp 446-460 of In 
Sharing the Sun: solar technology in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
= ae Winni — Canada (15 Aug 1976). 

ONF-760842— 

Efforts to extract ol from the ocean's thermal gradients 
by means of closed-cycle Ocean Thermal Energy Conversion 
(OTEC) plants require very large heat exchangers. The seawater 
passing through these will be heated (or cooled) by only a few 
degrees. Under these conditions it is feared that biological fouling 
(biofouling) may seriously impede heat transfer unless appropriate 
measures are taken. There exists surprisingly little data on biofouling 
under conditions approximating those expected to exist in an OTEC 
heat exchanger. For these reasons we have undertaken a study of 
biofouling in simulated OTEC heat exchangers. Currently, the effect 
of fouling on the heat transfer coefficient is being investigated as a 
function of the material used and water velocity. Next, the effective- 
ness of several means of biofouling prevention will be determined. 
Later stages of the study will include investigation of variation with 
a number of other phenomena important to OTEC design and 
operation. 


58659 Ocean thermal power plant heat exchangers. Czikk, A.M.; 
Fenner, G.W.; Notaro, F.; Zawierucha, R. (Union Carbide Corp., 
Tonawanda, NY). pp 461-484 of In Sharing the Sun: solar technol- 
ogy in the seventies. Volume 5. Boeer, K.W. (ed.). Cape Canaveral, 
FL; American Section of the International Solar Energy Society 
1976). 

: From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—PS. 

The cost-performance characteristics of heat exchangers for 
the ocean thermal power cycle were studied. Linde prefers shell- 
and-tube exchangers with the seawater tube side to minimize corro- 
sion and fouling. The use of heat transfer enhancements was consid- 
ered in order to decrease the exchanger cost. Corrosion and biofoul- 
ing by seawater were studied in connection with choice of materials 
of construction. Control of biofouling will be necessary for oper- 
ation. Preferred methods of control are chlorination and continuous 
mechanical cleaning. The hydraulic problems involved in the evapo- 
rator design were studied. The use of sprayed bundles, and of 
multiple flooded bundles, was considered. A system optimization 
program was written and used to obtain heat exchanger designs 
optimum from the system viewpoint. Exchangers using enhanced 
tubes were found to cost 942 $/KW for a 100-MW plant, or 33 
percent less than with plain tubes. The cost penalty for substituting 
multiple flooded bundles for sprayed evaporator bundles was 325 $/ 
Kw. 


58660 Design of low-cost aluminum heat exchangers for OTEC 
plant-ships. Olsen, H.L.; Pandolfini, P.P.; Blevins, R.W.; Dugger, 
G.L.; Avery, W.H. (Johns Hopkins Univ., Laurel, MD). pp 485-506 
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of In Sharing the Sun: solar technolo 
Boeer, K.W. (ed.). Cape Canaveral, 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ioe Society of 
Canada, Inc.; Winni a a Canada (15 Aug 1976). 

See CONF-7 

Successful commercial implementation of ocean thermal 
energy conversion (OTEC) conan will require achievement of a 
capital cost competitive with land-based plants. The most expensive 
components of an OTEC system are the evaporators (heated by 
warm surface water), the condensers (cooled by water from 700 to 
1000 m depth), and the floating ocean platform. To minimize these 
costs, simple two-phase-flow heat exchangers made of lar, 
ter aluminum tubes (ammonia inside, seawater outside) have been 
designed for integration in a simple, barge-type, reinforced concrete 
hull. Each 2.5-MW/sub e/ (net) evaporator or condenser module has 
132 tubes approximately 700 ft long, folded to 27 horizontal passes 
each; 6 of these tubes are “nested” in a vertical plane in each of 22 

“elements.” The method of analysis and a concept for auemibling 
these modules are presented. The estimated costs for the heat ex 
changers and the total OTEC plant-ship (to busbars) are $4. 34/ft* of 
surface area and $1130/kW/sub e/ (net), respectively, ~ a first-of-a 
kind, 100-MW/sub e/ (net) demonstration plant ship for use on 
tropical high seas. The costs for the sixth pett pee ibsequent 500-MW/ 
sub e/ (net) commercial plant-ships are pobre te to be $2.72/ft? and 
$566/kW/sub e/. 


58661 Sensitivity analysis for OTEC propane and mixture cycles. 
Lawson, C.A.; Iqbal, K.Z.; Fish, L.W.; Starling, K.E. (Univ. of 
Oklahoma, Norman). pp 507-521 of In Sharing the Sun: solar tech- 
nology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape Canav- 
ey _ Section of the International Solar Energy Soci- 
ety 

From Joint conference of the American Section of the sooty at 
national Solar Energy Society and The Solar Ener; 

Canada, Inc.; a — Canada (15 Aug amid 

See CONF-760842— 

The results of ale analysis calculations are presented 
for OTEC (Ocean Thermal Energy Conversion) cycles using pro- 
pane and propane—n-butane mixtures as working fi ids. Parameter 
studies in the sensitivity analysis include heat exchanger LMTD’s 
(log mean temperature differences), seawater velocities in heat ex- 
changer tubes, warm seawater temperature rise and cold seawater 
temperature drop in the heat exchangers, and the cold seawater 
length. In addition, mixture composition (mole fraction ruta) for 
the propane—n-butane system was treated as a parameter. These 
calculations show that with present state of the art heat aa 
technology there are virtually no economic tradeoffs because 
dominant costs of the heat exchangers. It was observed that tes bned 
mixtures offer an increased economic advantage over pure i 
fluids as the temperature rise of the cold seawater is i 
mixtures as working fluids should become more attractive as heat 
exchanger costs are reduced. 


58662 Gulf stream OTEC resource tial and environmental 
impact assessment overview. Harrenstien, H.P.; McCluney, W.R. 
(Florida Solar Energy Center, Cape Canaveral). 522-534 of In 
Sharing the Sun: solar technology in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winni: Manitoba, Canada (15 Aug 1976). 

See See CONF-760842—P PS. 

Several technologies and economic hurdles must be over- 
come before the Ocean Thermal Energy Conversion (OTEC) con- 
cept can be developed to its full potential. In addition, there are 
environmental and political considerations which must be addressed 
before the development program can proceed in earnest. The consid- 
erations are crucially dependent upon assessments of both the energy 
resource potential (for a given level of environmental 
and the nature and extent of environmental impact which can be 
expected to result from large-scale ~ peary of OTEC plants. 
Some elements of the resource potential and impact assessment are 
addressed quantitatively in this paper. 


58663 Comparison of the economics of nuclear and solar power. 
Zener, C. (Carnegie-Mellon Univ., Pittsburgh). pp 535-548 of In 
Sharing the Sun: solar technology in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

CONF-760842—P5. 

This paper compares the estimated capital costs per net 
power capacity for nuclear and for ocean thermal energy conversion 
plants ordered today for delivery in the mid 1980's, The estimate for 


in the seventies. Volume 5. 
; American Section of the 
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nuclear plants takes into consideration the 24% annual increase in 
estimated costs since 1967, the historical factor of 2 of the actual cost 
over the estimated cost, and finally the low 56% average capacity 
factor for large nuclear plants, versus the planned-for capacity factor 
of 80%. The estimate for OTEC plants starts from estimates made by 
industry using only state-of-the-art components, and introducing 
anticipated improvements in the performance of heat exchangers. 
The estimates obtained in this manner give approximately $3,000 for 
nuclear, approximately $1,000/kW for OTEC generating capacity 
with 80% capacity factor. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 60058 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 58621, 58623, 58624, 58650, 
58783, 60057, 60059, 60060, 60061, 60062, 60110 


58664 (COO/2704—5) Evaluation of the solar building, Albu- 
querque, NM. Annual progress report, March 31, 1976—April 30, 
1977. Gilman, S.F. Gemenie State Univ., University Park 


(USA). Dept. of Architectural Engineering). 2 May 1977. Contract 
EY-76-S-02-2704. 196p. Dep. NTIS, PC A09/MF A 

Data validation procedures and mnt + thea ae detailed as 
well as system performance results. The latter includes solar collec- 
tion, heat pump performance, tank temperature stratification, build- 
ing infiltration and system heating output/building energy require- 
ments. The ure to computer model the Solar Building and 
correlate the model with field collected data is described 


(HUD-PDR—156(2)) Solar dwelling design concepts. 

A of Housing and Urban Development, ‘Wediinamn, 

(USA). a .s of Policy Development and Research). May 
19% 146p. GPO $. 

Historical a information on solar heating and cool- 
ing of buildings is given, and a concise report on existing solar 
dwellings and systems is given. The emphasis is on new construction 
as opposed to the redesign of existing dwellings for solar heating and 
cooling systems. However, the major factors influencing new solar 
dwelling design are by and large the same as those affecting the 
redesign of existing dwellings for solar energy utilization. A major 
portion of the publication K) ustrates a number of solar dwelling and 
site design concepts. (WHK 


58666 eimy ere Assessment of solar heating and cooling 

techology. Balcomb, J.D.; Perry, J.E. Jr. (Los Alamos Scientific 

Lab., N.Mex. (USA)). May 1977. Contract W-7405-ENG-36. 72p. 
: S, PC A04/MF AOl1. 

In order to assess in detail the state of the technology for 
solar heating and cooling of buildings, five 2-day meetings were 
held. The meeting subjects were solar collectors, thermal storage, air 
conditioning and heat pumps, systems and controls, and non-engi- 
neering aspects of solar energy. This is a condensation of these 
meetings, presenting for each topic discussed the details of the state 
of the art, the problem areas, and the objectives of necessary 
research and development. The existing state of technology for solar 
heating and cooling presents a mixed picture. Liquid-heating flat- 
plate solar collectors, for example, are in a rather mature stage, and 
there is a small, viable industry producing components. Even here, 
however, there are problems of materials which, if solved, can 
reduce collector cost, improve performance, or increase lifetime. In 
other areas such as, for example, desiccant chillers, passive concepts, 
and many of the systems categories, the technology is at an early 
— of evolution, and much research and development remain to be 


(N—77-20562) Summary report of technical discussion, 
NASA-ERDA solar energy proposal. (Mekler (Gershon) Associates, 
Washington, D.C. yg 30 Jul 1976. Contract NASW-29260. 7p. 
NTIS PC A02/MF 

The impact of ra reduced energy requirements and cooling 
loads of solar collectors is assessed. Energy conservation measures to 
reduce the energy consumption have been implemented. It is indicat- 
ed that solar chemical dehumidification was more efficient than solar 


58668 (NP—22021) Potential for solar heating in Canada. Hol- 
lands, K.G.T.; ~ J.F. (Waterloo Univ., Ontario (Canada)). Feb 
1977. > Dep S (US Sales Only), PC A06/MF A0l. 

The feasibility of solar heating of buildings in Canada is 
examined by simulating the formance of solar heating ayy on 
a computer and evaluating the relevant economic parameters. Com 
puter simulations were carried out for seven representative Canadian 
cities, five different types of buildings to be heated, and three types 
of solar system designs. Twenty year life cycle cost comparisons 


ERA VOL. 2, NO. 24 


were made with oil and electricity, based on several assumed scenar- 
ios for their future prices. Results of the study show that the 
dependence of solar heating unit cost on the city chosen is slight; the 
dependence on the building type chosen is substantial, with multi- 
family dwellings showing the least cost. Solar heating was found to 
be cost-effective in 1976 for some of the scenarios for future oil and 
electricity prices assumed, and for some building types and some 
cities. The cost-effectiveness of solar heating is predicted to be 
improved by 1980. 


58669 (NP—22148) Florida solar energy equipment and services. 
Beaty, K.D.; Talwar, R. (Florida Solar Energy Center, Cape Canav- 
eral (USA). Energy Systems Analysis Div.). Nov 1976. 107p. Solar 
Energy Center, Cape Canaveral, FL 
This document is intended to serve as a source of basic 
information on solar energy equipment available from manufactur- 
ers, distributors and retailers in Florida and on solar energy-related 
engineering and design services offered in the state. The directory is 
designed for use by architects, engineers and others seeking informa- 
tion on available solar energy equipment. The product descriptions 
provide key information about solar energy products, with the 
recognition that additional, detailed product specifications can be 
obtained from the individual companies. The information provided is 
sufficient, however, to allow those selecting solar energy equipment 
to identify products which may meet their requirements. The solar 
energy equipment listed is limited to that in production and commer- 
cially available or in advanced development and near the production 
stage. It includes equipment specifically designed to use solar radi- 
ation for application in domestic water heating, pool heating, and 
heating and cooling of buildings. Details are not given for those 
components of solar energy systems which are not unique to solar 
energy utilization. For example, descriptions of circulating pumps 
are not included. Such products normally are listed in other, more 
extensive product catalogs, but names of conventional products are 
given when available. Exceptions to this rule have been made for 
storage tanks because they represent a major subsystem of the solar 
energy system. The directory also lists companies with experience in 
design of solar energy systems or which offer services specific to 
solar energy utilization. Included are companies with experience in 
engineering design of systems and testing of solar energy equipment. 
ile efforts were made to avoid omitting firms providing legiti- 
mate solar energy design and test services, the fisting does not 
represent as thorough an effort as was made for the manufacturers 
and distributors of equipment. 


58670 Sharing the Sun: solar technology in the seventies. Volume 
IV. Solar systems, sim pened ge gy ne | eal ng 
17.2, 17.3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 434p. (CONF- 
760842—P4). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar to. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 19 

te abstracts were prepared for each of the 30 included 
papers. A title is given for the 1 included abstract. (MOW) 


58671 (PB—263628) poaion of residential solar space con- 
ditioning on electric utilities. Final report Jun 1975—Dec 1976. 
Lorsch, HK G. (Franklin Inst. Research Labs., Philadelphia, Pa. 
(USA)). Dec 1976. Contract NSF-C1033. 204p. (FIRL-F—C4209). 
NTIS PC A10/MF AOI. 

The electrical energy demands of residences in the service 
areas of the Philadelphia Electric Company (summer peaking) and 
the Pennsylvania Power and Light Company (winter peaking), 
heated by electric resistance heating, direct solar heating with elec- 
trical back-up, and solar assisted heat pumps were compared. Market 
projections of solar heating were made, and the effects on the 
generating, transmission, and distribution systems of the two utilities 
were determined in 5-year intervals through the year 2000. Costs-to- 
serve and revenues were compared, possible rate scenarios were 
investigated, and the effects of different rate structures on the rate of 
introduction of solar heating were evaluated. 


58672 (PB—265982) Solar energy and conservation at St. Mark's 
School. Final report Mar 76-Feb 77. Jones, W.J.; Meyer, J.W. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). Feb 
1977. 181p. (MIT/EL—77-001). NTIS PC A09/MF AOI. 
This report investigates the omer | of employing solar 
energy at a residential secondary school. The approach was to 
expiore this possibility in the context of a more general survey of 
Opportunities to conserve energy (in particular, fuel) at the school 
and illustrate how to go about an appraisal of conservation opportu- 
nities plus implementation and coates of the most productive 
conservation measures. 


58673 Solar energy. solar technology. solar houses. Panzhauser, 
E. (Tech Univ, Vienna, Austria). Elektrotech. Maschinenbau; 94: No. 
1, 37-48(Jan 1977). (In German). 
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Contemporary development trends are reported. The avail- 
able quantity of solar energy in residential buildings is compared 
with the energy demand for space heating. An analogy is made of 
conventional and solar heating and cooling systems. Solar energy 
installations for space heating and hot water preparation are de- 
scribed. Simplified procedures for the design of solar heating systems 
are presented. Economic aspects and planning of a solar house are 
caleed 26 refs. 


oe Encyclopedia of energy-efficient building design: 391 prac- 
tical case studies. Volume I. Lee, K. Boston; Environmental Design 
and Research Center (1977). 514p. 

Included in these two volumes are abstracts of 391 building 
projects that apply innovative methods using either natural and 
renewable energy sources or concepts of energy conservation in 
building design. Each project is described in a concise abstract, and 
illustrations provided by contributors are included. (MOW) 


58675 Encyclopedia of energy-efficient building design: 391 prac- 
tical case studies. Volume II. Lee, K. Boston; Environmental Design 
and Research Center (1977). 51 1p. 

Included in these two volumes are abstracts of 391 building 
projects that apply innovative methods using either natural and 
renewable energy sources or concepts of energy conservation in 
building design. Each project is described in a concise abstract, and 
illustrations provided by contributors are included. (MOW) 


58676 Sharing the Sun: solar technology in the seventies. Volume 
3. Solar heating and cooling of buildings. Contains sections 3, 4.1, 4.3. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 415p. (CONF-760842— 
P3). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

Separate abstracts were prepared for each of the 30 included 
papers. Titles are given for 4 included abstracts. (MOW) 


58677 Heating of buildings with solar energy. Lof, G.O.G. 
(Colorado State Univ., Fort Collins). pp 1-12 of In Sharing the Sun: 
solar technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

Space heating with solar energy, after about 35 years of 
limited development effort, has recently become a commercial reali- 
ty, and it is likely to grow into a major energy supply and industrial 
activity. Systems employing factory-built solar collectors and other 
standard hardware are being sold and installed; where the alternative 
is electricity at a price above 3 cents per kilowatt-hour, solar heating 
can now be economically advantageous. Space heating and water 
heating by means of solar collectors in which a liquid is heated for 
transport to storage in hot water is the most widely used system. 
Most of the past solar heating research and development has been 
with this type. Solar heat collection in air and transport to pebble- 
bed storage has circumvented some of the technical and economic 
limitations of liquid systems, and is now becoming an important 
commercial development. Combination collector-storage concepts 
continue to receive attention, but quantitative performance, cost- 
effectiveness, and public acceptance have not been adequately dem- 
onstrated. The future of solar heating avpears assured by the grow- 
ing scarcity of fossil fuels and by continued improvements in solar 
technology. 


58678 Review of solar cooling. Duffie, J.A.; Beckman, W.A. 
(Univ. of Wisconsin, Madison). pp 13-26 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

A brief historical account of solar air conditioning is given. 
The following three methods are discussed in some detail: (1) solar 
sorption cooling, (2) solar mechanical systems, and (3) solar-related 
systems which are not solar operated, but which use some compo- 
nents of the solar heating system for cooling. (MOW) 


58679 Parametric study of a dynamic solar powered absorption 
cycle. Allen, R.W.; Anand, D.K. (Univ. of Maryland, College Park). 
27-43 of In Sharing the Sun: solar technology in the seventies. 
olume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —— Society of 
Canada, Inc.; btn 7 Manitoba, Canada (15 Aug 1976). 

See CO —P3. 


The performance of a solar powered absorption cycle is 
simulated taking into consideration the internal heat transfer charac- 
teristics and the floating of the generator/condenser/evaporator/ 
absorber temperatures. A parametric analysis for capacity and cut- 
off temperatures is conducted. The daily and system coeffi- 
cient of performance and capacity delivered at the evaporator is 
obtained with the use of real weather data. 


58680 Performance of an air-cooled ammonia—water 
air conditioner at low generator temperatures. Dao, K.; Simmons, M.; 
Wolgast, R.; Wahlig, M. (Lawrence Berkeley Lab., CA). 46-52 of 
In Sharing the Sun: solar technology in the seventies. Volume 3. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the soma a? 
national Solar Energy Society and The Solar Ener; 
Canada, Inc.; hat ae a ua Canada (15 Aug 1976 

See CONF-760842—P3 

An ammonia-water absorption air conditioning system has 
been tested to investigate the stability of operation near the cut-off 
conditions. Testing temperature ranges were: 175 - 190°F for gener- 
ating temperatures, 95 - 110°F for condensing and absorbing tem- 
peratures, and 35 - 55°F for evaporating temperatures. Circulation 
ratios were from 8 to 30. Relations for the estimation of the coeffi- 
cient of performance and for the prediction of operating tempera- 
tures were derived and verified experimentally. Possible operating 
conditions for an air-cooled ammonia-water air conditioning system 
were concluded. 


58681 Modelling of a solar-operated absorption air conditioner 
system with refrigerant storage. Gresie, S.L.; Sheridan, N.R. (Univ. 
of Queensland, St. Lucia, Australia). pp 53-67 of In Sharing the Sun: 
solar technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar mish). Society of 
some ~ a ae Manitoba, Canada (15 Aug 1976 

ONF-760842—P3. 

x “etailed dynamic model of a solar air conditioning system 
is reported. The model, including the solar collector and cooli 
tower, is described in terms of design parameters. Ambient wet 
dry bulb temperatures and solar radiation are the required inputs. 
System temperatures, energy flows and coefficient of performance 
can be predicted. Careful attention is given to the evaporator model 
and the control of refrigerant flow. Typical ‘ormance results are 
discussed. Finally several recommendations for future investigations 
are made. 


58682 Cooling subsystem design in CSU Solar House III, Ward, 
D.S.; Uesaki, T.; Lof, G.O.G. (Colorado State Univ., Fort Collins). 
pp 68-89 of In Sharing the Sun: solar technology in the seventies. 
Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipe; — Canada (15 Aug 1976). 

See CONF-760842— 

The use of cool ot in conjunction with lithium bromide 
absorption chillers allows for improved operating conditions of the 
cooling subsystem. Significant performance degradation in the ab- 
sorption cooling capacity is evident whenever the chiller cycles on 
and off during periods of low cooling demand. The capability of 
providing storage for the chiller output prevents short-term cycling 
of the absorption machine and significantly improves the seasonal 
average coefficient of performance of the cooling subsystem. Cool 
storage can also be utilized to allow for a lower cooling capacity of 
the absorption unit (lower tonnage), without decreasing the ability of 
the subsystem to meet the cooling demands of the building. The size 
of cool storage can, in fact, be optimized by evaluating the ability of 
the cool storage component to prevent cycling of the absorption 
machine and in meeting the cooling demands on a smaller tonnage 
chiller. 


58683 Coefficient of performance for solar-powered space cooling 
systems. Curran, H.M. (Hittman Associates, Inc., Columbia, MD). 
pp 90-98 of In Sharing the Sun: solar technology in the seventies. 
Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ems. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P3. 

A common basis is proposed for defining coefficient of per- 
formance (COP) for diverse cooling systems which are wholly or 
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partially driven by solar energy. Such a common basis would permit 
more meaningful comparisons between different systems. Possible 
energy inputs for different solar-powered cooling systems are identi- 
fied and incorporated into a generalized energy balance diagram. 
The proposed energy balance boundary for a COP computation 
basis includes the solar-powered cooling machine and heat rejection 
equipment and excludes the solar collector/storage system and the 
building circulation system. The COP is defined as the ratio of the 
cooling load rate to the sum of all energy input rates across the 
boundary. The recommended approach is to compute COP with 
respect to a set of psychrometric conditions related to the cooling 
load. 


58684 Solar heated and cooled office Diamond, S.; 
Packard, C.; San Martin, R.L.; Shaw, H.; Stevens, W. (New Mexico 
State Univ., Las Cruces). pp 99-105 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

In September of 1975 the solar heating and cooling system for 
the New Mexico Department of Agiculture building was completed. 
This facility was occupied in October of 1975 and has been in 
continuous operation since that date. After extensive system design, 
including modeling and parametric studies, a solar heating, cooling 
and domestic hot water system was specified. This 25,500 square 
foot building utilizes 6,730 square feet of solar collectors. The 
primary collector is a selective surface flat-plate collector, but the 
system also utilizes 540 square feet of tracking, ten to one concen- 
trating collectors. Two 15,000 gallon water storage tanks are utilized 
within the system to allow for various mg modes and a lithium 
bromide water chiller is used for cooling the building. A mini- 
computer controlled instrumentation system was developed and 
installed to measure system and subsystem performance. Analog 
signals from the sensing elements are fed to remote stations where 
the data are digitized and then transmitted over longer distances to 
the central data collection and processing system. A logic for the 
data collection system, data sensing rates, enumeration of required 
system parameters, processing and storage of information are dis- 
cussed. Operational data is presented and critically analyzed. 


58685 Comparative performance of solar heating with air and 
liquid systems. Lof, G.O.G.; Karaki, S.; Smith, C.C. (Colorado State 
Univ., Fort Collins). pp 106-117 of In Sharing the Sun: solar technol- 
ogy in the seventies. Volume 3. Boeer, K.W. (ed.). Cape Canaveral, 
FL; American Section of the International Solar Energy Society 
(1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3. 

A performance comparison between an air solar system and a 
liquid solar system for space heating under nearly equal conditions 
has been obtained. The Colorado State University Solar House I is a 
liquid solar system which has been in operation since August 1974. 
Solar House II, whch stands adjacent to and has a comparable 
heating load to Solar House I, was equipped with an air solar system. 
The two solar houses were pha and monitored during most of 
the 1975-1976 heating season. Performance of the solar system is 
reported in terms of the collector efficiency, the amount of space 
heating load provided by solar energy, and the use of electrical 
energy to operate the solar equipment. General characteristics of the 
two types of systems are also compared. Information concerning 
installation, operation, and maintenance of the systems have been 
documented and are discussed. 


58686 Experimental evaluation of a solar house heating system in 
Quebec. Hamilton, B. (McGill Univ., Montreal); McConnell, R. pp 
120-135 of In Sharing the Sun: solar technology in the seventies. 
Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar = | Society of 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3. 

An experimental house employing a low-cost solar heating 
system has been built by McGill University 170 km north of Montre- 
al. A program of measurement and analysis is being carried out by 
the authors with the support of McGill University and Hydro- 
Quebec.The solar collector is a vertical air heater which covers the 
south wall of the house (37 m?). A screen of expanded metal is 
rs npc a tach ay Ae sate Lp saben tne age 
surface and increase the boundary-layer heat transfer coefficient. A 
fan forces air through the collector to a storage bin filled with rocks. 
Air is distributed into the living space through baseboard diffusers. 
All supplementary heat is provided electrically. The heating system 


ERA VOL. 2, NO. 24 


is being extensively monitored for at icast one year. A 60-channel 
data acquisition system records data from thermocouples mounted 
throughout the system, from meteorological instruments, and from 
sensors installed in the electrical circuits. Preliminary results of 
performance are presented. 


58687 Application of solar principles in 

system for warehouse heating. Mast, L.R. (H. 

Associates, Inc., Columbus, OH). pp 138-146 of In Sharing the Sun: 
solar technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar op | Society of 
Canada, Inc.; be yea Canada (15 Aug 1976). 

See CONF-7 —P3. 

Adapting pre-engineered industrial building wall panels to an 
air type collector offers a low cost solution for low temperature 
warehouse heating. A prototype system was designed which utilized 
the existing building wall as an absorber, and added a fiberglass 
cover over wood furring strips. At 40°F. entering fluid temperature, 
the panels would produce a 20° rise. The entire 3,000 square foot 
solar system with fans, ducts, dampers, etc., is estimated at $11,000 
and will save 60 x 10° BTU’s annually. This would realize a 10 year 
pay back at current electric rates. 


58688 Solar home for low income families. Ashcroft, H.; Clark, 
R.; Wade, H. (Apache County Self-Help Housing, Springerville, 
AZ). pp 147-152 of In Sharing the Sun: solar technology in the 
seventies. Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

With financing from the Farmer's Home Administration and 
with labor provided by the owner, the self-help housing program 
can provide low cost but quality housing. In the high plateau region 
of Arizona, propane or electric heating bills sometimes exceed the 
basic cost of the house itself on a per month basis. The use of solar 
energy to assist in heating these self-help homes can be implemented 
into practice if FmHA will permit such systems to be included in the 
basic mortgage for the homes. To demonstrate the practicality of 
such an action, NACOG provided the funds to install one solar 
system in a new self-help house. With a design intended for applica- 
tion by unskilled labor and with non-specialty materials used for the 
system, the resulting design should be interesting to other persons 
with similar needs. 


58689 Lessons learned from Atlanta (Towns) solar experiment. 
Weinstein, A.; Duncan, R.T. Jr.; Sherbin, W.C. (Westinghouse Elec- 
tric Corp., Baltimore). pp 153-167 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3. 

A large-scale solar heating and cooling system experiment 
was designed and constructed for the Towns Elementary School, 
Atlanta, Georgia. This system involved 10,360 square feet of flat- 
plate collectors, 10,800 square feet of flat reflectors and a 100-ton 
absorption chiller. The lessons learned and the perce ca of the 
—_ in the heating mode since initiation of operation are de- 
scribed. 


58690 Administration and research building for the Cary Arbore- 
tum: an energy conservation and energy heated building. Dubin, 
F.S.; Symmonds, B.D. pp 168-189 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ee Society of 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976). 

See CONF-7 —P3. 

Solar heating and other grag concepts in ying oa 
engineering are incorporated in this 35,000 square foot building, 
which will derive most of its energy for hestias and hot water by 
harnessing the sun's rays. A ‘eat pump will be employed to supple- 
ment the solar energy system during extended periods of cloudiness. 
A attached to the building will be used to conserve 
energy, in addition to its botanical function. The design also includes 
more than two-dozen other engineering features, including such 
ideas as recycling of air, water and wastes, along with revival of 
centuries-old building practices like “light tubes” to bring sunlight 
into interior rooms. Overall, a combination of active and passive 
systems will cut the building's total energy consumption by at least 
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50 percent, its need for outside commercial energy by 75 percent and 
its consumption of water by 60 percent when compared to a "cur- 
rent practice” designed building.The solar energy system, supple- 
mented by heat pumps, will carry the building through all but 
prolonged spells of sub-zero sunless weather. Well water will be 
used for cooling in summer and as a heat source for the heat pumps 
in winter, when solar heat is not available. 


58691 Solar fan: solar induced draft air conditioning system. 
Reid, R.L. (Cleveland State Univ.); Bedinger, A.F. pp 1-7 of In 
Sharing the Sun: solar technology in the seventies. Volume 4. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar a a Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

The induced ventilation or “solar fan’ system consists of 
recessing the thermal insulation on the back of flat plate solar 
collectors. In the summer, the air in the resulting duct will become 
hot if the water supply to the collectors is turned off. If an exit to the 
atmosphere is provided at the top of the roof and there is an opening 
to the first floor at the lower end of the air space, air can be drawn 
through the building from the north side through open windows or 
intake vents. The cooling effect of the breeze can create an environ- 
ment which is in the comfort zone for the occupants of the building. 
The effect is then the same as a long row of fans pulling in outside 
air. However, the solar fan consumes no power, is noiseless, pro- 
vides a more uniform air movement, and requires very little addi- 
tional capital investment if solar heating has already been selected 
for the building. 


58692 Passive solar heated house: design and construction. Cook, 
J.; Wade, H. (Arizona State Univ., Tempe). pp 8-14 of In Sharing the 
Sun: solar technology in the seventies. Volume 4. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

In remote areas where the costs of conventional fuels are 
unusually high and where electrical outages may prevent the use of 
even these fuels, the use of passive solar systems are indicated. The 
owner/builders of a new home in the high country of southern 
Arizona decided to include a combination direct gain and thermosi- 
phon system. Insulated adobe walls and large south windows consti- 
tute the direct gain system and 450 square feet of air collector and 50 
tons of rock storage provide thermosiphon inputs. 


Non-technical evaluation of four different concrete wall 
solar collector configurations. Anderson, B.; Scully, D.; Michal, C. 
(Total Environmental Action, Inc., Harrisville, NH). pp 15-22 of In 
Sharing the Sun: solar technology in the seventies. Volume 4. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

Total Environmental Action, Inc, has been involved in the 
design and construction of four solar houses which use concrete 
walls with insulating devices on the exterior as the principle solar 
collector. Two of these yer use "Beadwall,” one uses a roller 
shade-like device made of mylar, and the fourth has a greenhouse as 
a buffer zone between the concrete wall and the outdoors. Two of 
these houses have been through a full year of operation. The other 
two are just completed. The caper will include an up-dated version 
of a paper given at the 1975 ISES Conference in Los Angeles on the 
Tyrrell House in Bedford, New Hampshire, a house which uses 
"Beadwall” as the exterior insulating mechanism. 


58694 Climate based solar house design: hot and humid Charles- 
ton, S.C. Scully, D.V. (Total Environmental Action, Inc., Harris- 
ville, NH). pp 23-26 of In Sharing the Sun: solar technology in the 
seventies. Fo chery Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

Described is a design for a single family dwelling that can be 
expected to orm well as an environmental control system for hot 
and humid leston, S.C. This performance is a result of a design 
response to climatic factors such as wind patterns, humidity, solar 
angles, careful placement of windows and building mass, and the 
inclusion of an air-type solar heating system, with containerized 
water storage. 


SOLAR ENERGY 


CA). pp 27-29 of In Sharin 
seventies. bape mamas Bos a 
can Section of the Internati jar ‘Ener; 1 
From Joint conference of the bacyS ey ~~ 4 ofthe I 
national Solar Energy Society and The Solar Baers me pera 
—,- Inc.; tg ~~ ga Canada (15 Aug 1976). 
This, paper will describe a novel solar heat collector 
reflector that provides a highly efficient, modest cost and, 
importantly, a simple passive solar heat collector that wi 
window area. The Sunergy louver drape is designed for “for 
vertical or horizontal con tions to accomodate a wide 
of existing window shapes...requiring no special expertise to 
and allowing the use of existing hardware and service 
install and service the solar heat collector and reflector system. 
of its special features is that it its the fast retrofit of the window 


he i 


e 


areas of either the commercial building or the residential home, 
drastically cutting down the costs of the structure’s energy needs. 


58696 Illinois House. Harris, W.S.; Jones, R.A.; Konzo, S.; 
Shick, W.L. (Univ. of Illinois, Champaign). pp 30-35 of In S 

the Sun: solar technology in the seventies. Volume 4. Boeer, K. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
are Inc.; CONF. 700842 —-P4. Canada (15 Aug 1976). 

ONF-7 2—P4 

The citings House is an efficient solar collector-storage unit, 
with south orientation, triple-glazing and super-insulation, — 
applied solar hardware. Energy for heating is one-third of ener; ery fo 
a house built to HUD standards. With internal heat input of 
Btu/day (15 kwh and 2 persons), annual need from heating system is 
10,000,000 Btu with 7564 degree days (computer simulation for 
Madison, Wisconsin, 1961). Optimum area of south windows in 
super-insulated house is only 8 percent of house floor area. 122 
square feet of south triple-glazed windows may contribute over 
14,000,000 Btu solar heating. Estimated cost of built improvements is 
$2000. For electric resistance heating at 4 cents/kwh, annual saving 
for heating is $290. At current building and energy costs, annual 
energy savings may exceed 15 percent of initial investment in many 
regions of the U.S. and Canada. 


58697 Residential solar heating retrofit in the urban environment. 
Lior, N.; Lepore, J.A.; Shore, S. (Univ. of Pennsylvania, Philadel- 
phia). pp 36-52 of In Sharing the Sun: solar technology in the 
seventies. Volume 4. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Euengy Society (1976) 

From Joint conference of the American Section of cco af 
national Solar Energy Society and The Solar my Acree 
— Inc.; Pe = Ae — Canada (15 Aug 1976). 

CONF-7 

This paper considers atbeniiit solar heating retrofit in cities, 
concentrating on an example of an actual retrofit of a Philadelphia 
row home. Associated economic, societal, legal, environmental, ar- 
chitectural and technical aspects and constraints are considered and 
discussed. The implementation of a design philosophy operating 
within these constraints, mainly by emphasizing a minimal amount of 
retrofit, an optimal utilization. of the existing structure and equip- 
ment, high system reliability, and easy maintainability is descri 
Some of the major design concepts include a novel "sanction. 
tion-optimized method for collector spacing with the allowance of 
some mutual shading, which increases solar energy collec- 
tion as compared to conventional g based on unshaded collec- 
tors; freeze protection by automatic drainage of collector liquid to 
avoid using antifreeze-water solutions; multi-tank sensible heat stor- 
age in water, to allow the use of several smaller tanks which can be 
brought into the building through existing access doors; and the 
structural adaption of the existing roofing system to accommcdate 
and support the solar collectors. 


58698 Pr ipgtredrretiome ppg ce Tyg wl 
J.M.; Nay, M.W. Jr.; Schmiesing, R.L.; Tolbert, W.A. (Air og 
Academy, CO). pp 53-66 of In S the Sun: solar tec 
the seventies. Volume 4. Boeer, K.W. (ed.). Cape Canaveral, FL: 
American Section of the International Solar Energy (1976). 
From Joint conference of the American Section o 
national Solar Energy Society and The Solar wy ‘Sune a of 
— bl et Canada (15 Aug 1976). 


This report describes the initial iormance of the first 
retrofit constructed solar-heated facility in the United States Air 
Force, the Solar Test House at the United States Air Force Acade- 
my. The project involves applying solar energy in a retrofit mode 
unlike the new construction applications in the private sector. This 
work is necessary because the Air Force's real property assets are 
largely fixed. Notable aspects of this project include: both roof and 
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ground mounted solar collector arrays, variable collection fluid flow 
rate, reinforced concrete storage tank, variable slope adjustment for 
the und array, retrofit application, on-site weather monitoring 
capebilit , and a unique instrumentation and control system. These 
features have combined to produce a working solar energy laborato- 
ry. An extensive system data base has been developed and significant 
work has been accomplished with regard to developing solar system 
control techniques. 


58699 Energy conservation through residential solar retrofit. 
Mumma, S.A. (Arizona State Univ., Tempe); Dzioba, J. pp 67-91 of 
+ —% 3 the Sun: solar technology in the seventies. Volume 4. 

. (ed.). Cape Canaveral, FL; American Section of the 


Section be the Inter- 


a Canada (15 Aug 1976). 

tal study was undertaken to evaluate the perfor- 
mance of a ‘cn cost air transfer fluid, liquid storage solar water 
heater. It was found that over 35% of the annual electric water 
heating needs could be met with solar energy. Further, it was found 
that up to 35% improvement in solar energy collection could be 
achieved utilizing reflectors. Up to 16% improvement in energy 
collection could also be obtained by reducing shading in the collec- 
tor construction. 


58700 Solar retrofit of a home in Granton, Ontario. Thompson, 
D.E.F.; Swartman, R.K. (Saskatchewan Research Council, Saska- 
toon). pp 92-104 of In Sherin the Sun: solar ener in the 
seventies. Volume 4. Boeer, K.W. (ed.). Cape Canaveral Ameri- 
can Section of the International Solar ey Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 

inni a Canada (15 Aug 1976). 

During the fall of 1975, a low cost solar heating system was 
installed on a house near Granton, Ontario. The system was "home- 
built” by the owner of the house at a materials cost of $1,500.00. 
Tests performed in April, 1976 indicated a collector efficiency 
ranging from 17.8% to 45.8% with a mean of 33.9%. Analyses of 
meteorological data and fuel consum ope determined that the 
system would deliver 55% of the annual heating requirements in an 
“average” year. This is the equivalent of 3140 Tiers of heating oil, 
for a saving at present fuel costs of $292.00 annually. Some pails 
areas for system improvement are included. 


Project Sunshower: San Jose State University dormitory 
retrofit to solar-assisted water heating. Aitken, D.W.; Rozell, D.K. 
(San Jose State Univ., CA). pp 105-127 of In Sharing the Sun: solar 
technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar yo y Society of 

inni " a gm Canada (15 Aug 1976). 

A detailed description is offered of Project Sunshower”, a 
conversion of three San Jose State University residence halls hous- 
ing a total of 600 students to “solar assisted” hot water heating, with 
the aid of 3,000 ft* of solar collector surface area oriented in long 
arrays on the roof of each building. The total solar retrofit project 
with 9,000 ft? of solar collectors is being built with internal funding 
at a cost of about $125,000 with all materials and labor explicitly 
accounted. the completed system is scheduled for a turn-on time of 


where appropriate. 


58702 Solar retrofit applications for public buildings. Wood, 
B.D. (Arizona State Univ., Tempe); Warnock, J.F. Jr. pp 128-152 of 
In _—_ the Sun: solar technology in the seventies. Volume 4. 

. (ed.). Cape Canaveral, FL; American Section of the 


caieadd Solar Energy Society C (1976). 

From Joint conference o’ Section of the Inter- 
ostesd tiet tea eee Qe —1 eel 
Canada, Inc.; Winni; Manitoba, Canada (15 Aug 1976) 

See CONF- 7 2—P4. 

_~ jum, dormitory, Saya ge 
oratory building a ol building) representing a wide range o' 
state-owned were evaluated for solar retrofit applications 
for space om and service water. The ium, 
dormitory, and classroom/ tory building which are lo- 
cated in Flagstaff, AZ (7300 HDD*) require anedipiates haute, 
office building in Phoenix, AZ (1500 $00 HDD and 3500 
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for a feasibility analysis for retrofit solar energy applications. Signifi- 
cant energy savings are possible but only at a cost benefit which is 
marginal. The payback period for all the systems considered oc- 
curred during the od perry half of the service life of the equipment. 
For anticipated energy cost increases over the next decade, signifi- 
cant collector cost reduction (from 16 $/ft? to 4$/ft?) will reduce the 
payback period only by about 20%. Total system costs were estimat- 
ed at 40 to 45 dollars per square foot of collector area for space 
heating and service water heating and 50 to 60 dollars per square 
foot of collector area for space cooling. 


58703 Retrofit solar heating system constructed with salvaged 
and readily available components designed for self-installation by low 
income families. Clark, R.; Otwell, W.; Shaw, D.; Wade, H. 
(NACOG, , AZ). pp 153-156 of In Sharing the Sun: solar 
technology in the seventies. Volume 4. Boeer, K.W. (ed.). _ 
Canaveral, FL; American Section of the International Solar Ener; 
Society ly 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; INF. 760842—Pa Canada (15 Aug 1976). 

Low income families in the cold high plateau region of 
Arizona have been faced with fuel costs often beyond their means. 
NACOG in recognition of this problem has established several 
programs to assist. One is a program designed to bring the possibili- 
ties of solar heating to the attention of the communities in the area. 
A low cost retrofit system was designed and installed on the home of 
an elderly couple in Springerville, Arizona. The system uses an 
overflow type of water collector, 55 gal. drums connected in parallel 
for storage and a surplus fan and rebuilt auto radiator as the window 
mounted heat exchanger. 


58704 Insolation and temperature statistics and their influence on 
the design of solar heating systems and the electric utility interface. 
Melton, W.C. (Aerospace Corp., Los Angeles). 172-188 of In 
1 P the Sun: solar wont FE, A in the seventies. Volume 4. Boeer, 

ed.). Cape Canaveral American Section of the Interna- 
pha Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a y Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

The variation of daily maximum and minimum winter tem- 
ratures with total insolation for 80 locations in the Continental 
nited States is presented. The data show that in the Southwest the 

maximum temperature tends to fall with decreasing insolation 
whereas it gets warmer in the Northeast. The data were ted to 
investigate the nature of increased demand for backup electricity on 
overcast days. It is concluded that those systems which do not have 
the ca ity of bringing backup electric energy into storage at 
night (during o! periods) will lead to an increase in electric 
power demand relative to electric heating systems in the Southwest. 
A significant penetration of such systems in the Northeast will also 
cause an increase in power demand, but the situation is relaxed 
because afternoon temperature is in the mean significantly higher on 
overcast days. 


58705 Simulation study of several solar heating systems with 
offpeak auxiliary. Hughes, P.J.; Beckman, W.A.; Duffie, J.A. (Univ. 
of Wisconsin, Madison). pp 189-207 < In Sharing the Sun: solar 
technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society on. 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Ener, contd. Society of 
Canada, Inc.; Winnipeg, ee Canada (15 Aug 1976 

See CONF-760842—P4. 

In essentially all climates, solar heating systems for bui'dings 
must incorporate back-up conventional (auxiliary) heating equipinent 
sized to meet the maximum load of the building. In areas with 
densities of solar heated buildings using auxiliary ae 'y 
utilities, unacceptable in auxiliary energy (during 
cloudy weather) can be prevented via limited on-site storage of the 
utility supplied energy. In this paper several “offpeak auxiliary” solar 
air heating systems are compared using simulation methods. Two 
basic types of offpeak systems have been studied; Systems I and II, 
which separate the storage of auxiliary and solar energy, and Sys- 
tems III and IV, which store all energy in the same pebble bed. 
Simulation methods are used to determine the effect of system 


system perfor- 
data. Anand, D.K.; Allen, 
niv. of Maryland, College Park). Wvtens 4 ben 
: solar tec’! in the seventies. anata ee 
Section of the International 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

The performance of a solar powered absorption air-condition- 
ing system using real and synthetic weather data is obtained. Both 
air-cooled and water-cooled systems are considered. The synthetic 
data are derived using weather history and represented by a joint 
probability density matrix and at most six constants. The coefficient 
of performance using real data and synthetic data is compared. Long 
term predictions based on synthetic data are quite good. It is 
concluded that the use of synthetic data allows very inexpensive 
simulation and yields satisfactory results for design purposes. 


58707 Unified simulation capability for solar heating and cooling 
system analysis. Irby, J.E.; Nash, J.M. (International Business Ma- 
chines Corp., Huntsville, AL). pp 228-243 of In Sharing the Sun: 
solar technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

To support current and projected government programs ori- 
ented toward demonstration of solar energy technology, IBM has 
developed a set of automated analysis tools for preliminary design, 
detailed performance prediction, and benefits analysis. This multi- 
level analytical capability consists of six computer programs; some 
representing the existing state of the art in the solar energy industry 
(solar energy system simulation and thermal loads prediction) and 
others being special purpose tools adapted and/or developed by 
IBM (long-term performance prediction and economic analysis). 

paper describes the structure and capability of each and its role 
in supporting development of the solar energy industry. 


58708 Performance of a solar heating system utilizing phase- 
change energy storage. Morrison, D.J.; Abdel-Khalik, S.1. (Univ. of 
Wisconsin, Madison). pp 224-257 of In Sharing the Sun: solar tech- 
nology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape Canav- 
eral, FL; American Section of the International Solar Energy Soci- 
ety (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

A model describing the transient behavior of a phase-change 
energy storage (PCES) unit is presented. Simulation techniques are 
used in conjunction with this model to determine the performance of 
a solar air-heating system utilizing PCES. The effects of storage size 
and heat transfer characteristics on the system performance are 
investigated. Optimum ranges of storage sizes are given for systems 
with paraffin wax and sodium sulfate decahydrate as storage media. 
Comparison is made between two similiar systems with sensible heat 
and phase-change storage. The variations of the collector efficiency 
and solar-supplied fraction of the load over the heating season are 
given for both systems. Actual weather data for the Madison area 
are used in these simulations. 


a Design procedure for solar air heating systems. Klein, 

; Beckman, W.A.; Duffie, J.A. (Univ. of Wisconsin, Madison). 

PP aN. 279 of In Sharing the Sun: solar technology in the seventies. 

olume 4. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

A natural extension of the design procedure for liquid-based 
solar space and water heating systems is a similar analysis for solar 
heating systems using air as the heat transfer fluid. In this paper, a 
solar air heating system incorporating a flat-plate air heater and 
packed bed thermal storage is described and a simulation model for 
the system is developed. The results of many simulations of the air 
uae system are used to establish the relationship between system 

rformance and the system design and meteorological variables. 
e results are presented in analytic and graphical form, referred to 
as an f-chart for solar air heating systems. The results of simulations 
in several widely different climates suggest that the information 
presented in the f-chart is location independent. Methods of estimat- 
ing the performance of air heating systems having a collector air 
capacitance rate and a storage capacity other than those used to 
generate the f-chart are included. A comparison of the performance 
of air and liquid based systems is afforded by a comparison of their 
respective f-charts. The air system is shown to perform better at high 
load fractions supplied by solar energy than a liquid-based system 
with the same collector thermal performance parameters. 
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58710 Minimum cost sizing of heating systems. Ward, J.C. 
(Colorado State Univ., Fort Collie) 336-348 of In 
Sun: solar technology in the seventies. Volume 4. oa. K.W. (ed.). 
Cape Canaveral, FL; American Section of the In 
Energy Society ( 1976). 

I Solar Eecamyr Saceep-aa8 ‘Tho Sue eine @amuirat 
national Solar Energy Society and The 
Canada, Inc.; Winnipeg, Manitoba, Canada 3 Aug Aare 

See CONF- 760842—P4. 


monthly fraction of the heating load that would be carried by a solar 
system as a function of the col 
load, and local climate. Se; 
were designed for buildings ted in 11 cities, scattered across 
USA. A “typical” liquid heating solar collector was used and it 
assumed that there was no heat exchanger between the solar 
tor and the hot water heat storage tank. The fraction of the 
heating load furnished by solar energy is correlated with the 
sionless ratio AS:/Li, where A is the solar collector area, Si 
a solar radiation, and L; is the January heating load of 
uilding. 


58711 Design of solar buildings using computer 

Graven, R.M. (Argonne National Lab., IL). pp 349-359 of In Shar- 
ing the Sun: solar technology in the seventies. Volume 4. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of Pra —, 
national Solar Energy Society and The Solar 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug ——_— 

See CONF-760842—P4. 

A justification for the use of computer pro in the design 
of large commercial solar heated and cooled buildings is presented. 
Climatic variables naturally have a strong effect on the results of the 
calculations. An analysis of dry-bulb temperature as one climatic 
variable is used to illustrate the effect of ambient conditions on the 
design of commercial buildings. aged distributions of dry-bulb 
temperatures are given for Chicago, W D.C., and San 
Francisco. Heating and cooling requirements and other consider. 
ations when calculating the amount of thermal storage are also 


discussed. Detailed data summaries are given for the solar radiation 


at Argonne, Illinois for fifteen-year . Trends, maximums, 
minimums, percentile distributions, computer-generated tables 
and graphs serve as examples of this analytical technique. Finally, 
additional considerations involved in the design of solar buildings are 
outlined. 


58712 Structured design process for solar energy systems. John- 
son, V.H.; Kemp, A.J.; Lollar, R.B. (International Business Ma- 
chines Corp., Huntsville, AL). t). Pe 360-374 of In the Sun: 
solar technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —— Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P4. 

The optimum solar energy meng is not simply the grouping 
of all the least expensive subsystems, or the best performing subsys- 
tems. It is the combination of subsystems which together 
the most cost effective system a for a given application at a 
given site. This fact has long been recognized but oe ignored 
because of the difficulties enonaianel with finding the right combina 
tion and configuration of subsystems among the many possibilities 
which exist, and the time and costs associated with the anal 
effort. A solution to this problem consists of three major steps: 
subsystem evaluation, (2) cost and performance trade studies, and 

“nuts and bolts” of system design. This paper presents both the 
structured design process and the ensuing design of a liquid hot 
water and s heating solar energy system for a typical residence 
in the Southeast. Economics are assessed for use in the Tennessee 
Valley area with comparisons also for other regions. 


58713 Solar energy data acquisition systems. eee = 
Peltzman, E.S. (Rho Sigma Inc., Van Nuys, CA). pp 375-383 of In 
Sharing the Sun: solar technology in the seventies. Volume 4. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ar Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P4. 

General design considerations for data collection systems for 
three classes of seler energy studies are presented. T: 
tradeoffs for each type are given. Some technical and cost factors for 
each are also covered. 


oof 
—~— 
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58714 Site data collection system for solar energy applications. 
Luttrell, C.K. (Teledyne Brown Engineering, Huntsville, AL). pp 
384-402 of In Sharing the Sun: solar technology in the seventies. 
Volume 4. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Mn A Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P4. 

Collection of solar energy data has been achieved by combin- 
ing commercially available environmental transducer units with in- 
terconnection cables and data acquisition units. The microprocessor 
(Intel 8080) performs the system timing and control functions. The 
automated data collection provides acquisition of 1 to 48 differential 
or 96 single-ended channels of solar energy data. A software pro- 
gram is used to control the data acquisition microprocessor and is 
written to control the automated hardware in its sampling and 
conversion, recording, data transmission, and time signal generation 
functions. Automated data collection provides the versatility needed 
for solar heating and cooling systems by allowing the user to plan 
sample rates and to select the number of channels to monitor, data 
retrieval methods, and conversion time on input data and data 
compression. 


58715 Microcomputer processor for monitoring of solar heated 
buildings. Forseth, K.C.; Thomae, I.H.; Converse, A.O. (Dartmouth 
Coll., Hanover, NH). pp 403-408 of In Sharing the Sun: solar 
technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; igen A Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P4. 

A multi-channel monitoring system, utilizing a programmable 
microcomputer, has been developed in which preliminary data re- 
duction is performed by the recording instrument. Accumulated 
performance measures can be printed hourly or daily; or, through 
the use of an external data set, the instrument may be polled by 
telephone to retrieve the data. The parts to build the 8-channel 
prototype cost $900. In lots of 100 these could presently be pur- 
chased for $500; we therefore estimate that the monitor could be 
manufactured and sold for $2500. 


58716 Cost effective solar heating of houses with seasonal storage 
of energy. Besant, R.W.; Winn, C.B. (Univ. of Saskatchewan, Saska- 
toon). pp 409-424 of In Sharing the Sun: solar technology in the 
seventies. Volume 4. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Mog A Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P4. 

A feasibility study of solar heating with no auxiliary heating is 
presented including space and service hot water heating using flat 
plate, vacuum tube array, and tracking and focusing collectors. It 
was found that oversizing the collector area resulted in a decreased 
size of storage volume for hot water especially for high performance 
collectors. Results are presented for the optimum size of collectors, 
storage volume and insulation based on a specified cost model. Cost 
and size comparisons are made for six North American cities in the 
computer simulation based on the average hourly monthly output of 
each collector. The cost effectiveness of using heat recovery of 
ventilation air and service hot water is examined. The results suggest 
a rapid development of solar heating with seasonal storage and 
energy conservation in future homes. 


58717 Solar cooling of a Florida Welcome Station: a demonstra- 
tion. Hancock, O.G. Jr.; Harrenstien, H.P.; Lowery, G.W. (Florida 
Solar Energy Center, Cape Canaveral). pp 190-199 of In Sharing the 
Sun: solar technology in the seventies. Volume 3. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winni; Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3. 

One of two commercial solar heating and cooling demonstra- 
tion a wag supported by ERDA in Florida is under construction at 
the Visitor Welcome Station on Interstate Highway 95 north of 
Jacksonville. The 3,300 square-foot Welcome Station will be retrofit- 
ted with a 25-ton absorption chiller to take most of the load from the 
existing conventional air conditioner. Twenty seven hundred square 
feet of tracking, concentrating collewiors using linear Fresnel lenses 
will be mounted on the ground away from the building. To drive the 
air conditioner during short sunless periods solar heated water will 
be stored in a 10,000 gallon tank. An anticipated 88 percent of the 
cooling load will be furnished by the solar system when it is 
completed early in 1977. Instrumentation will be included to com- 
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pare performance with design conditions and to acquire solar irradi- 
ance design data for that geographical area. 


58718 Shenandoah Solar Community Center. Williams, J.R.; 
Craig, J.I. (Georgia Inst. of Tech., Atlanta). PP, 200-212 of In 
Sharing the Sun: solar technology in the seventies. Volume 3. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; rs Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3. 

Earlier this year, the Georgia Institute of Technology re- 
ceived a contract from ERDA for the construction of the Shenando- 
ah Solar Community Center 32 km south of Atlanta, Georgia, 
scheduled for completion later this year. This 5017 m? building will 
incorporate 1042 m? of flat plate solar collectors facing south at a 45 
degree tilt, and 2415 m? of highly polished aluminum reflectors 
facing north at a 36 degree tilt so as to reflect solar radiation during 
the summer months onto the collectors. Sixty three modular solar 
collectors will be used. Thermal storage is provided by a 56.78 m°, 
276 kPa, hot water storage tank and two 113.56 m* (30,000 gal) 
unpressurized steel tanks for chilled water storage. In addition, a 
15.14 m* (4000 gal) hot water storage tank in the primary flow loop 
prevents excessive cycling of the 351.7 KW (100 ton) LiBr absorp- 
tion chiller. The building is partially underground and incorporates 
numerous energy conserving features. The solar energy system is 
projected to provide 95 percent of the total annual energy required 
for winter heating and 64 percent of the total annual energy required 
for summer cooling. In addition, it will supply hot water for domes- 
tic use and for servicing the ice rink. In the autumn and spring, heat 
from the solar collectors which is not needed for space heating, 
cooling, or hot water, will be used to heat an adjacent swimming 
pool. 


Solar heating for buildings in Ontario. Experience and 

analysis of single, multiple residential and commercial low rise build- 

iggin, R.M.R. (Ontario Ministry of Energy, Toronto). pp 213- 

227 of In Sharing the Sun: solar technology in the seventies. Volume 

3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF.760842—P3. 

Under the Province of Ontario Energy Management Program 
experience has been gained with methods for the reduction of energy 
budgets of buildings and solar energy utilization. Performance and 
economic analyses are presented for three energy conserving build- 
ings utilizing solar energy space and hot water heating systems. The 
results indicate that buildings with significantly reduced energy 
budgets are attainable and offer attractive economics. Solar heating 
systems for such low energy buildings are more attractive at this 
time for larger residential buildings and for commercial buildings 
when combined with internal heat recovery and storage than for 
single family homes. Three solar heating demonstrations sponsored 
by the Province will provide the technical and economic data for 
future development of solar energy in Ontario. 


58720 Lowell Observatory experimental solar heating module. 
Scanlon, M.; Wade, H. pp 232-235 of In mK the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar an Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

The Anderson Mesa “dark sky” site of the Lowell Observa- 
tory is located where none but high cost electrical heat is available. 
The use —_— of the site is such that the office and laboratory areas 
are not ted unless occupied and are not occupied but rarely if 
observing is not scheduled for that night. Observing is not scheduled 
unless it is clear which means of course the strong probability that 
the need for heat in the buildings will follow a clear, sunny day. A 
solar heater module was constructed to provide heat to the 42” 
reflecting telescope building. The unit was constructed in two sec- 
tions, one which can be modified and compared with the operation 
of the other for experimental purposes. An air rock system was 
chosen with the structure mounted te from the existing build- 
ing. The control collector is a simple flat plate of corrugated steel 
and the initial experimental collector consists of an array of over 
1000 aluminum soft drink cans. Six tons of total rock storage is 
provided. A damper controlled by differential temperature sensors 
and the building thermostat determines air flow configurations. 


4 - heating 
Meara, J.E. (Fermi National Accelerator Lab., 
Batavia, IL). pp 236-245 of In Sharing the Sun: solar technology in 
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the seventies. Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winni ae Canada (15 Aug 1976). 

See CONF-7 

A solar heating apparatus has been installed for heating a 
small residence at Fermi National Accelerator Laboratory. This 
paper describes the design, fabrication, installation and initial operat- 
ing experience with this system. Unconventional features of the 
system include the following: (1) use of “fluorescent” glass tubes for 
collector cover glass; (2) use of a collapsible, low cost water bag for 
energy storage; (3) use of self-draining collector panels to provide 
freeze protection. The house has a conventional gas fired forced hot 
air auxiliary heating system. Solar heated water is fed to a fin coil in 
= return air duct. Design considerations for sizing this fin coil are 

iscussed. 


58722 Competitively-priced solar home, using concentrating col- 
lectors. Kusianovich, J. pp 246-260 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Wa A Manitoba, Canada (15 Aug 1976). 

See CONF-760 3. 

This paper describes a 2880 square foot 2-level home complet- 
ed in Albuquerque in July, 1976. It is conventionally constructed and 
financed and is heated by concentrating solar collectors. These 
consist of movable reflectors which track the sun and focus its rays 
on fixed copper pipes, thru which water is pumped. They automati- 
cally drain and turn away from the sun whenever the pump is off. 
The hot water is stored in two 1000 gallon tanks and is delivered to 
the heated space by a standard hot water baseboard system. Domes- 
tic hot water is supplied from the same system. The entire operation 
is automatically controlled by photo cells and thermostats. The 
house also receives passive solar gain through south-windows and a 
built-in greenhouse. The design goal is for 90 percent solar heating. 
The overall cost was similar to comparable conventionally heated 
houses. 


58723 Design and construction of solar space heating and hot 
water supply systems for experimental multi-family housing. 
Udagawa, M.; Kimura, K.I. (Waseda Univ., Tokyo). pp 262-276 of 
In Sharing the Sun: solar technology in the seventies. Volume 3. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

Features of design and construction of solar space heating and 
hot water supply systems for two units of experimental apartments of 
Japan Housing Corporation are described. Outside insulation is 
provided for walls, roofs and floor slabs of each housing unit. 
Collectors are mounted on the south balcony and the roof. Four 
different types of solar space heating system were designed and 
fabricated for two housing units: Prefabricated radiant panel heating 

system, ne integrated fan-coil unit system using Glauber's salt, 

tankless steel panel radiator heating system and ceiling storage 
system with gravity circulation. The solar hot water supply system 
mounted on the roof is composed of collectors and two storage tanks 
for constant temperature collection. It is estimated that the annual 
average percentage solar would be 70 percent for space heating and 
50 percent for hot water supply. Brief test data obtained in the 
winter of 1976 are introduced. 


58724 Solar heating in northern New England. Converse, A.O. 
(Dartmouth Coll., Hanover, NH). pp 277-290 of In Sharing the Sun: 
solar technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3 

The design and performance of several buildings utilizing air, 
liquid, and solar-heat pump systems are described. Performance 
measurements include collector efficiency, solar energy collected, 
and, in some cases, the time-of-day use of electricity. Measured 
efficiencies are used to compute the long-term expected economic 
performance. 


58725 Hybrid solar-assisted heat pump system for residential 

Gordon, H.T. (Burt, Hill and Associates, Butler, PA). 

291-320 of In Sharing the Sun: solar technology in the seventies. 

olume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 
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From Joint conference of the American Section of Boe pow. 
national Solar Energy Society and The Solar Ener, ee Seer 
ee: Inc.; inne Canada (15 Aug 1976). 

A pyre heat pump system was designed for a 2,000 
sq. ft. single family residential dwelling in Buffalo, New York, to 
make use of the most readily available pee broadly applicable solar 
and HVAC components in regions where electricity is the only 
available auxiliary fuel. The primary components of the solar/ 
mechanical system include: (1) Seven hundred square feet si 
glazed, flat black coated, liquid circulating copper flat-plate so! 
collectors. Freeze protection is provided by drain-down. (2) Two 
thousand gallon non-pressurized water storage in an insulated con- 
crete storage tank with a special Hypalon Liner. (3) A water 
circulating, air heating coil for direct solar heating. (4) An air-to-air 
split system heat pump for solar-assisted heat pump operation and 
supplementary heating. Both units (evaporator and condensor) are 
placed within the mechanical space with a duct for air intake to the 
“outside” unit. The solar system is expected to provide 70 percent of 
the annual space heating requirements, and 55 percent of the annual 
domestic water heating requirements for the home. The system 
payback will be under 14 years. 


58726 Optimum combination of solar energy and the heat pump 
for residential Marvin, W.C.; Mumma, S.A. (Ohio State 
Univ., Columbus). pp 321-323 of In Sharing the Sun: solar technol- 
ogy in the seventies. Volume 3. Boeer, K.W. (ed.). Cape Canaveral, 
io a Section of the International Solar Energy Society 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar cme Society of 
—* Inc.; Winni Tae ga Canada (15 Aug 1976). 

See CONF-7 

The utilization of solar energy for space heating has been 
under study for many years in the United States, and the analytical 
work of Lof and Tybout (1973) suggest that the optimum percent 
solar space heating corresponding to a minimum life cycle cost per 
unit of energy recovered is 40 - 60 percent. Such analyses were made 
before the Air to Air heat — was being successfully applied. 
However, in recent years the heat pump has demonstrated that it can 
reliably operate with seasonal COP’s of 1.5 - 2.5. Such operations 
suggest that 33 to 60 percent of the space heating is obtained from 
the outdoor air at a substantial savings to society in terms of reduced 
fossil fuel consumption and to the owner in operating costs. 


58727 Simulation study of solar heat pump system. Karman, 
V.D.; Freeman, T.L.; Mitchell, J.W. (Univ. of Wisconsin, Madison). 

pp 324-340 of In Sharing the Sun: solar technology in the seventies. 
Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society ( 1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar arr A Society of 
Canada, . ee ae ———- Canada (15 Aug 1976 

The pone of several configurations of solar-augment- 
ed heat pump systems are evaluated. These systems include both air 
and water collection systems with either air-air, water-air, or special 
hybrid heat pumps which can use both stored energy and ambient air 
as energy sources. The performance evaluations employ factorial 
design to determine the effect of the parameters of each individual 
system. The systems are compared with each other and with conven- 
tional solar and conventional heat pump systems. Simulations are 
done for Madison, Wisconsin; Albuquerque, New Mexico; and 
Charleston, South Carolina, to investigate climatological effects on 
solar heat pump performance. The results are used to formulate 
general guidelines for designing solar-augmented heat pump systems. 


58728 Solar heating and cooling in a commercial building. 
Adsett, E.E.; Gunn, A.W.; Ireton, V.M. (New Brunswick Electric 
Power Commission, Fredericton). pp 343-355 of In Sharing the Sun: 
solar technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society ( vo 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar eit. Society of 
Cans Inc.; ret Le “mt — a Canada (15 Aug 19 


The New Brunswick * plectric Power Commission has de- 
signed a building to demonstrate solar arr exploitation to be built 
at Shediac, N.B. The building consists of 7000 square feet of office 
space and 5000 square feet of warehouse space. A solar energy 
assisted heat pump system is expected to provide approximately 45 
percent of the total office heating requirements using 1260 square 
feet of collector area and 4000 Imperial Gallons of storage. The solar 
energy collectors are self draining. Water to air heat pumps are used, 
and supplementary electric resistance heaters are used in the heat 
pump source when energy is not available from the water storage. 
The system also allows air conditioning. The performance of the 
system is to be monitored, and the experience gained in design and 
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operation is to be made available to the interested public. A separate 
eae eee 
project 


58729 Analysis on optimal design of solar heating and cooling 
system for school. Morimura, P.T. (P. T. Morimura and Associates, 
Tokyo); Ishida, Y. pp 356-372 of In Sharing the Sun: solar technol- 

in the seventies. Volume 3. Boeer, K.W. (ed.). Cape Canaveral, 
PL. American Section of the International Solar Energy Society 

1976 
‘ . From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ei. Society of 
— Inc.; Winni ate. Canada (15 Aug 1976 
See CONF-7 42—P3 
The design and utilization of solar heating, cooling, 

and hot water > a systems for schools are analyzed. Special care 
has been taken to realize a rational combination among the system, 
construction site and load characteristics of the school. Based on the 
consideration that the two kinds of collectors are favorable for the 
shape, structure and directions of building from the viewpoint of the 
cost of collectors and the system adopted. The system has been 
divided into three groups in consideration with the specialty of the 
educational institution. For each of the group computer simulation 
was adopted in order to obtain optimal system design. A remarkable 
feature of this system is that the efficient utilization of solar energy 
can be lormed throughout the year by low-cost integrated roof 
type collector, which is combined with the bi-heat source heat p — 
and pool heating. The solar share shows up as 53 percent in to 


58730 Solar assisted heat pump air conditioning system. Dean, T. 
(Univ. of Kansas, Lawrence). pp 373-377 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; ——— Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P3. 

The paper presents the design of a solar assist to heat pum: ae 
in a year round air conditioning system. The residence in which t 
system is installed was intentionally designed to be energy conscious. 
It contains 1850 square feet over a 720 square foot basement, 
attached 12’ x 20’ pit greenhouse, two car garage, and associated 
— and storage areas. Solar heated water is used for domestic 

t water preheat and for space heating when tank temperature 
exceeds 95°F. Otherwise, it circulates through the heat pump. A 200 
foot water well provides the same function for cooling. Water 
storage is in a basement located 1500 gallon storage tank and 
externally located 1500 lon concrete cistern. A 3.2 kw wind 
turbine provides additi energy. 


58731 Operationa! of a solar optimized heat pump. Ku- 
harich, R.F. (Dept. of Public Utilities, Colorado Springs, CO CO). pp 
378-386 of In Sharing the Sun: solar technology in the seventies. 
Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a y Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 

In 1974, the City of Colorado Springs conducted a solar 
heating demonstration project. The Nai Science Foundation 
through its Research Applied to National Needs oo 
two years of research on the project. This paper will present the 
operational summary for those two years. During the first year of 


operation a direct solar seen, eng was experimented with as well 


as an air-to-air heat pump as back up. The second year’s operation 
saw a fluid to air heat pump replace the previous years heating 
system. The optimized heat pump used the second year of operation 
proved to be most cost effective. Both years heating systems will be 
described in detail. Various heat transfer fluids and storage schemes 
were evaluated during the testing program and their results will be 
given. 


58732 enn bee ae limitations of the 
ARKLA Solair absorption cooling system. Rauch, J.S. (Motorola, 
Inc., Phoenix, AZ); Wood, B.D. pp 387-405 of In Sharing the Sun: 
solar technology in the seventies. olume 3. Boeer, K.W. (ed.). Cape 

Section of the International Solar Energy 


From Joint conference of the American Section of the Inter- 
national Solar Energy Me Bang Aeon yw y Haan, Rama 
—. Canada (15 Aug 1976). 

f ihe scan Saute 040 eter comm selene A 

means o} y 
unit typical of residential water fired units, the ARICLA’ Solais, ia is 
experimentally evaluated for its applicability to solar energy systems. 
First, an experimental map of the unit's performance over a range of 
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operating conditions obtainable from a flat plate collector and cool- 
ing tower is determined for steady-state conditions. Then: the re- 
sponse to a transient typical of a system re-start is presented. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 58640, 58786 


58733 (COO/2829—1) Analysis of the economic potential of 
solar thermal industrial heat. 


energy to process Final report, 
Volume I. (InterTechnology Corp., Warrenton, Va. (USA)). 7 Feb 
1977. Contract EY-76-C-02-2829. 120p. Dep. NTIS, PC A06/MF 
AOl 
The process heat data base assembled as the result of this 
survey includes s process applications from 78 four-digit Stan- 
dard Industrial ification (SIC) grou _ These applications ac- 
count for the consumption of 9.81 quadrillion Btu in 1974, about 59 
percent of the 16.6 quadrillion Btu estimated to have been used for 
all process heat in 1974. About 7'/2 percent of industrial sae heat 
is used below 212°F (100°C), and 28 percent below 550°F (288°C). 
In this study, the quantitative assessment of the potential of solar 
thermal energy systems to provide industrial process heat indicates 
that solar energy has a maximum potential to provide 0.6 quadrillion 
Btu per year in 1985, and 7.3 quadrillion Btu per year in 2000, in 
economic competition with the projected costs of conventional fossil 
fuels for ai Sin wie having a maximum required temperature of 
550° (288°C). A wide variety of collector types were compared for 
pans and cost characteristics. Performance calculations were 
carried out for a baseline solar system providing hot water in 
representative cities in six geograp phical regions within the U.S. 
Specific industries that should have significant potential for solar 
process heat for a variety of reasons include food, textiles, chemicals, 
and primary metals. Lumber and wood products, and paper and 
allied products also appear to have significant potential. However, 
good potential applications for solar process heat can be found 
across the board throughout industry. Finally, an assessment of 
nontechnical issues that may influence the use of solar process heat 
in industry showed that the most important issues are establish- 
ment of solar rights, standardization and certification for solar com- 
ponents and systems, and resolution of certain labor-related issues. 
(Volume 1 of 3 volumes.) 


58734 (COO/2829—2) Analysis of the economic potential of 
solar thermal energy to provide industrial process heat. Final report, 
Volume II. per ticoemy Corp., Warrenton, Va. (USA)). 7 Feb 
1977. Contract EY-76-C-02-2829. tD34p. Dep. NTIS, PC A99/MF 
AOl. 

This report is Volume 2 of three volumes. For abstract see 
Volume I, report COO/2829—1. 


(COO/2829—3) Analysis of the economic potential of 
solar thermal energy to provide industrial process heat. report, 
Volume III. (InterTechnology Corp., Warrenton, Va. (USA)). 7 Feb 
1977. Contract EY-76-C-02-2829. 819p. Dep. NTIS, PC A99/MF 
AOl. 

This report is Volume 3 of three volumes. For abstract, see 
Volume I, report COO/2829—1. 


58736 (NP—22362) Constructing and operating a small solar- 
heated lumber dryer. Bois, P.J. (Forest Service, Madison, Wis. 

(USA)). Jan 1977. 12p. Forest Service, Madison, WI. 
The wood hobbyist or small custom furniture maker often has 
difficulty obtainin ro. small amounts of kiln-dried lumber. For these 
people, rapid production-type drying is not critical. Kiln drying, or 
octher devine, ts required because wood for interior use in the 
United States should be at a moisture content of 6-8 percent. 
Described here is a low-cost solar-heated lumber dryer, essentially 
free of dependency on fossil fuels for energy. It is not intended for 
commercial operations where speed of drying is important. The 
original model of this dryer was successfully built and used for years 
by Curtis Johnson, a retired Forest Service employee. A newer 
model designed by Mr. Johnson with greater holding capacity and 
other improvements is now in operation. This report describes how 
some species of woo sg hy agg ated gh Len —eahadey 
of wood ae eger S ey S ieee isconsin at 

about 43° North latitude 


58737 Survey of the 


of solar thermal energy to 
industrial heat. Fraser, M 


process > eae Corp., War- 
renton, VA). pp 46-57 of In Sharing the Sun: solar technology in the 
seventies. Volume 5. Boeer, K ed.). Cape Canaveral, FL; Ameri- 
can Section of the Saebans Soler Energy Society (1976). 

From Joint conference of the American Section “leaan ayer 
national Solar Energy Society and The Solar Ener, 
Canada, Inc.; Winni as Canada (15 Aug my: Ameena 

Sie Seapets of SS stety & to eusinn Go fetente the eater 
thermal energy to provide industrial process heat. A detailed survey 
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of process heat usage is being made, including the temperature range 
and amount of heat used for specific process applications. Solar 
thermal energy systems are to be characterized, and potential appli- 
cations and conceptualized designs of solar process heat systems are 
to be developed. It appears that solar has the maximum potential of 
providing about 20 percent of industrial process heat. 


58738 Solar energy for process heat. Reimels, R. (Brown and 
Root, Inc., Houston, TX); Howell, J.R. pp 58-76 of In Sharing the 
Sun: solar technology in the seventies. Volume 5. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
a Inc.; Pht yes pa Canada (15 Aug 1976), 

Maintaining and developing available long- and short-term 
energy sources is of great importance. This requirement, coupled 
with a large potential application for solar heating in the process 
industry led to the preparation of this report. Included is a study of 
the economic feasibility of solar heating for use in the process 
industry; also included is a discussion of possible configurations and 
sizing of solar process heating systems, including energy storage 
capacity based on a process heat load and plant operating schedule. 


58739 Solar industrial steam. Clark, A.F.; Meriam, M.F. (Law- 
rence Livermore Lab., CA). Contract W-7405-ENG-48. pp 203-209 
of In Sharing the Sun: solar technology in the seventies. Volume 5. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Ps aa Society ( 1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5 

Industrial process steam consumes about 17% of all the 
energy in the USA. In contrast to space heating, solar heating for 
industrial uses can have real cost advantages, since the larger 
amounts of heat collectable in the summer can be used. Also, 
economies of scale can make industrial systems more cost effective 
even though manifold piping costs will increase. The energy content 
of steam is due mostly to the heat of vaporization rather than to 
sensible heat. Therefore, a solar energy assist to process steam 
should try to make steam rather than just preheating hot water. It 
may be appropriate to make steam at about atmospheric pressure and 


then com — it. A preferred scheme is an inexpensive low concen- 


tration reflector, a cylinder of inflated plastic film, transparent on top 
and reflecting on the bottom; a black pipe containing water (and 
steam) is placed at the focal line. 


58740 Shallow solar ponds for industrial process heat: the ERDA- 
Sohio Project. Dickinson, W.C.; Clark, A.F.; Iantuono, S. (Univ. of 
California, Livermore). pp 117-141 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P5. 

The solar energy group at LLL has developed shallow solar 
ponds to supply cost-competitive solar heated water for industrial 
use. A prototype system has been built and put into operation at the 
site of the Sohio Petroleum Company’s new uranium mine and 
milling complex near Grants, New Mexico. When operational, a 
projected -size system is expected to furnish approximatelv half 
of the 10° GJ annual site process heat requirement. A description of 
the physical features of shallow solar ponds is presented along with a 

od for analyzing pond performance. An economic analysis of 
the projected Sohio solar system is provided. 


58741 Generalized numerical model for predicting energy trans- 

fers and of large solar ponds. Davis, B.W.; Day, J.A.; 

Iantuono, A. (Northern Arizona, Univ., Flagstaff). pp 143-168 of In 

Sharing the Sun: solar technology in the seventies. Volume 5. Boeer, 

K.W. (ed.). Cape Canaveral, FL. American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 

national Solar Energy Society and The Solar Energy Society of 

inni ” sm Canada (15 Aug 1976). 

eneralized numerical model is being developed by 

chanical Engineering Departments at Lawrence 

Livermore Spates and Northern ‘aaa University for predict- 

ing oe Se The transfers and performance characteristics of large solar 

code will be used to optimize the oa operation of 

a + solar pond system which LLL and HIO Petroleum 

Company expect will provide a large | of the 400,000 gallons of 

140°F water per day at a uranium ing facility in New Mexico. 

The code predicts that two inches of glass foam insulation will 
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reduce the energy losses by more than 20% over the "no-insulation” 

condition. The code provides information about the energy deliv- 

ered. in res to a myriad of variations in the fill/empty cycle. 
Other information available from the code are the temperature 
response of the earth underneath the ponds at discrete points to a 
depth of 40 ft., the average instantaneous response of 
the water during any day of the year, the individual loss culpemeen 
by radiation, convection, and conduction given instantaneously 
throughout any day of the year, the instantaneous values of efficien- 
cy during any day of the year. A brief discussion of extensions of the 
code is also presented. 


WATER HEATING 


REFER ALSO TO ee ee a 58650, 58669, 58672, 
58673, 58737, 58782, 60060, 60061, 


58742 

water heaters for DOD barracks. Final Final report. Windingland, L.; 
Walton, G.; Hittle, D. (Army Construction 

Lab., Champaign, Ill. (USA)). Feb 1977. 39p. ¢ 

NTIS PC A03/MF AOI. 

This study assesses the potential market for solar domestic hot 
water systems in DOD bachelor enlisted and bachelor officer quar- 
ters (barracks). The number and locations of existing and 
bachelor enlisted and bachelor officer quarters in the United States 
are analyzed, and the locations where solar domestic water heating 
is most feasible are determined. Life-cycle costs of providing solar 
domestic water heating systems are analyzed and the DOD 
potential for these systems determined for varying 
results of more than 120 one-year solar hot water 
simulations are presented along with a dimensionless 
methodology which can be used to estimate solar 
performance for building loads and sites other than those ied. 
The potential markets for solar collectors based on varyi 
costs are presented. Results indicate that at an anticipated 
system cost of $9/sq ft ($97/sq m) of collector the probable 
for solar collectors is 4.4 million sq ft (409 000 sq m). Over a 
life, the potential savings resulting from application of this co! 
one = “Beran to be 4.5 million barrels of fuel and $29 

Author 


58743 (N—77-20559) An economic and performance design 
of solar preheaters for domestic hot water heaters in North Carolina. 
Jones, C.B.; Smetana, F.O. (North Carolina State Univ., i 
(USA). Dept. of Mechanical and Aerospace ey Mar 3 
Contract NAS1-14208. 32p. (NASA-CR—2813). NTIS PC A03/MF 
AOl. 

The performance and estimated material costs for several 
solar preheaters for domestic hot water heaters using insolation 
levels present in North Carolina are presented. The effects of month- 
ly variations in insolation and the direction of incident radiation are 
included. Demand is assumed at 13 gallons (49.2 liters) per day per 

person. The study shows that a closed circulation with 82 
cullen (310 liters) of preheated storage and 53.4 cu ft (4.94 cu m) of 
collector surface with single cover can be expected to cost 
$800 and to repay it capital cost and interest (at 8%) in 5.2 years, 
assuming present electric rates increase at 5% per year. 


58744 System performance of first residential solar installation in 
Charlottesville, Virginia, USA (retrofitted indoor swimming pool). 
Gottschalk, W.L.; Austin, H.P. pp 157-171 of In ing the Sun: 
solar technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar mag Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P4. 

Construction and performance of a 41m? trickle plate solar 
collector array is presented. The solar installation heats a 102m* 
indoor swimming pool, used year round for recreational 
maintaining water temperature at 29°C. System life time cost and 
return on initial investment is examined in order to illuminate the 
implications of a solar installation as a net energy lucer in a 
global economy. Anticipating that this installation it be usable as 
a heat source/sink for a water to air ee in the future, data is 
presented showing the ability of the trickle plate collector to dump 
heat and thus provide summer cooling for the pool. 


E He 
ie 
Lh 


Hi 


iH 


Hl 


OTHER 
REFER ALSO TO CITATION(S) 58650, 58734, 58735 
58745 LS ine es of the application of solar chemical 


dehumidification system to wind tunnel facilities of NASA Lewis 
Research Center at Cleveland, Ohio. (Mekler (Gershon) Associates, 
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Washington, D.C. (USA)). 15 Jul 1976. Contract NASW-2920. 38p. 
(NASA-CR—149886). NTIS PC A03/MF AO1. 

Energy utilization and cos' J. analyses were prepared 
for modifications. A 50,000 CFM standard compact pack- 
aged solid desiccant dehumidifier utilizing high temperature hot 
water (HTHW) for desiccant regeneration was added. The HTHW 
is generated by utilizing solar energy and is stored in a storage tank. 
A steam boiler is provided as a back-up for the solar system. 


58746 Study of a solar assisted diffusion separation process for 
isotopic mixtures. Ita, L.E. (Univ. of Nevada, Las Vegas). pp 220-231 
of In Sharing the Sun: solar technology in the seventies. Volume 5. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Eat. Society of 
Canada, Inc.; aT ae Canada (15 Aug 1976 

See CONF-7 2—P5 

The possibility of utilizing solar energy in a planar thermal 
diffusion separating column is presented. Resulting temperature dif- 
ference from insolation Q/sub 0/ is expressed as a function of the 
column characteristic Biot Number. Separation factor is derived for 
a — production cell with no cell circulation. This system results 
ina tion factor and high yield rate. For higher separation 
factors, a lumped analysis yields three indicators of performance: 
namely, the specific static mass, specific energy and specific area for 
a cell with free internal circulation. The influence on specific area, 
prnenting collector area for a specified production rate of number 

—, stepping ratio, convection velocity and width of separating 
space is discussed for the equal stage separation model. 


58747 Concentric tube solar still. Falvey, H.T.; Todd, C.J. 
(Bureau of Reclamation, Denver). pp 210-219 of In Sharing the Sun: 
solar technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
same ~ Be = age Canada (15 Aug 1976). 


Getieiodiion and economic studies were made for a concen- 
tric tube solar still using a computer simulation. Unlike conventional 
stills, the concentric tube concept utilizes a portion of the latent heat 
of condensation to provide heat for evaporation. The optimization 
studies indicated that the significant eters were the thickness 
and thermal conductivity of the inner tube wali. The parameters 
having a moderate effect are still length, outside diameter of still, 
and the ratio of the annulus area to the cross sectional area of the 
inner tube. The still is very insensitive to ambient air conditions and 
feed water quality. The estimated cost of the still was in the order of 
$8.60 per square metre for materials having a 10-year life. Blower, 
support mechanism, p! a and fabrication costs could bring the 
total cost up to as much as $16 per square metre. The relatively low 
unit costs coupled with a high production rate make this concept a 
likely candidate for prototype investigations. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 58621, 58640, 58641, 58648, 
58669, 58710, 58733, 58734, 58735, 58740, 58741, 60057 


= . er ng ng | Water solar collectors: measure- 
Devin, B. (CEA Centre d'Etudes Nucleaires 
de poy oa 91 - Gif-sur-Yvette France). 15 1976. 17p. - French). 


= 76051374). Dep. NTIS (US Sales Only), PC A02/MF 


From Annual meeting of the French Society of Heat Engi- 

neers) thermal aspects of actual energy problems; Grenoble, France 

(24 (4 May 1970. 

basic lines of an experimental approach to the problem of 

poatetas the performance of plane solar collectors are derived. 

ndependent variables of the environment and characteristic param- 

eters of the collector are defined. The application of these param- 

eters to the calculation of the performance of a solar collector is 
indicated. (JSR) 


58749 ae 770818—1) Thermal analysis of a flat-plate solar 
collector; short and long-term effects of a thin-film coated cover plate. 
Siebers, D. L.; Viskanta, R. (Purdue Univ., Lafayette, Ind. (USA). 
Heat Transfer Lab.). 1977. 15p. Univ., Lafayette, IN. 

From Conference on heat and mass transfer in buildings; 
Dubrovnik, Yugoslavia (29 Aug 1977). 

A detailed two-dimensional, steady-state, nodal, heat transfer 
analysis is developed for a flat-plate solar energy collector to stud: 
designs for improving its thermal formance. The long-term 
fects on collector performance o} the most promising of these 
designs are then examined in some detail. The analysis accounts for 
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Se ee 
the collector, the physical and thermod properties of the 
materials in the co e. the eullestor Wopntian, te ectemtilin and 
dimensions, the number of cover plates, and any thin-film selective 
coatings on the cover plates or absorber. Also accounted for are the 
time dependent variations in amy mo gs conditions and the beam 
(collimated) and diffuse solar irradiation. The results of the study 
indicate that very little improvement in collector efficiency can be 
obtained by altering collector design to reduce heat rome out the 
insulation on the back of the collector or to increase heat transfer 
between the working fluid and the absorber beyond what is already 
technically and economically feasible. The results do indicate that 
suppressing thermal radiation heat loss from the absorber such as 
with selective surfaces is one of the most promising means for 
improving collector performance. Improvements between 10 percent 
and 50 percent in long-term collector efficiency are noted. 


58750 (CONF-770825—1) Solar selective coatings. Mattox, 
D.M. (Sandia Labs., Alb: one gts N.Mex. ae 1977. Contract 
EY-76-C-04-0789. 8p. Dep. PC A02/MF AO1 

From Solarcon seminar; pha Francisco, California, USA (18 
Aug 1977). 

The definition, fabrication, and specification of solar selective 
absorber surfaces are discussed. Also, the nature of solar radiation 
and thermal radiation in relation to selective surfaces is considered. 
(WHK) 


58751 (N—77- ‘eared oa do ceecmappar tory obtained from 
simi testing ten collectors outdoors. Miller, D.R. 
(National Aeronautics and — Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Feb 1977. 27p. (NASA-TM-X— 
73594; E—9066). NTIS PC A03/MF AOI. 

Ten solar collectors were simultaneously tested outdoors. 
Efficiency data were correlated eng be method that separates solar 
variables (flux, incident angle) from the desired performance param- 
eters (heat loss, absorbtance, transmittance) which are unique to a 
given collector design. Tests were conducted on both clear and 
moderately cloudy days. Correlating data in the above manner, a 2- 
glass, black paint collector exhibited a decrease in efficiency of 5 
percentage points relative to the baseline data for an exposure time 
of 2 years, 4 months. Condensation on the collector glazing was 
thought to be a contributing factor in this efficiency change. 


58752 (N—77-20565) Solar energy collection system. Miller, 
C.G.; Stephens, J.B. (National Aerunautics and Space Administra- 
tion, Pasadena, Calif. (USA)). 25 jan 1977. Contract NAS7-100. 57p. 
NTIS PC A04/MF AO1. 
A fixed, linear, ground based primary reflector having an 
cnutes curved sawtooth-contoured surface covered with a metal- 
polymeric reflecting material, reflects solar energy to a movably 
supported collector that is kept at the concentrated line focus of the 
ector primary. The primary reflector may be constructed by a 
yen utilizing well-known freeway paving machinery. The solar 
energy absorber is preferably a flu -transporting pi Been 
utilization leading to high temperatures from the 
energy is obtained by cylindrical shaped reflectors ies 
direct off-angle energy to the absorber pipe. A seriatim arrangement 
of cylindrical reflector es and spoi forming reflector 
stages produces a high temperature solar energy collection system of 
greater efficiency. 


58753 (N—77-20566) Low cost solar energy collection system. 
Miller, C.G.; Stephens, J.B. (National Aeronautics and Space Ad- 
ministration, ’ Pasadena, Calif. —s 25 Jan 1977. Contract NAS7- 
100. =~ NTIS PC A02/MF Ai 
A fixed, linear, iad Geil nidhinie eeteutin talblida 0 
extended curved sawtooth contoured surface covered with a metal- 
pe polymeric reflecting material, reflects solar ee a movably 
pas reap enn) laces elle ar pena my focus of the 
lector primary. The primary reflector may be constructed by 2 
process utilizing well known freeway paving machinery. 


58754 (N—77-20567) Solar characteristics of several 
coatings and surface finishes. , JR. a ag Aeronautics 
and shall Spoce Fligh oe yes Huntsville, ‘Ala. (USA). 

tt Center). Mar 1977. 36p. (NASA ACTH 3509, 


M21 ). NTIS PC AGS/MEF A0l. 
Solar are established for _ Several 


roduced back fms, black clectrodepost land auededl eames 
itv opal pope of ny ofthe coming sed. A wows 
selective 

Gevwbers totaal elaed nickel was its 

the presence of high high, mointure environments 

chrome generally ibited solar absorptivities, but the emissi- 
vity varied considerably and was also relatively high under some 
conditions. The black chrome had the greatest moisture resistance of 
any of the coatings tested. Black oxide coatings on copper and steel 
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substrates showed the best combination of selective optical proper- 
ties of any of the chemical conversion films studied. 


58755 (N—77-20607) The cylindrical parabolic mirror as reflec- 
tor for solar collectors. Efficiencies and optimization. Koehne, R. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V., Stuttgart (Germany, F.R.). Inst. fuer Energiewandlung 
und Elektrische Antriebe). 27 Oct 1976. 36p. (DLR-FB—76-55). 
NTIS PC A03/MF AO1. 

After introducing the concentration ratio and intercept factor 
of focusing collectors with parabolic cylinder mirrors, the energy 
balance equations were derived to determine the efficiencies under 
steady state conditions. The components of the collector were varied 
and optimized with respect to maximum efficiency. The dynamic 
behavior of the collector was calculated and the average efficiencies 
compared with the efficiencies in the steady state condition. 


58756 (SAND—77-0421) Optical measurement techniques ap- 
plied to solar selective coatings. Pettit, R.B. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Aug 1977. Contract EY-76-C-04-0789. 34p. 
Dep. NTIS, PC A03/MF AOl. 

tical measurement techniques have been developed for 
determining the solar absorptance, a/sub s/, and emittance, €, of 
solar coatings. The optical equipment includes a Beckman DK-2 
Spectroreflectometer and a Gier Dunkle Solar Reflectometer 
(Model MS-251) for a/sub s/ measurements and a Gier Dunkle 
Infrared Reflectometer (Model DB-100) for € measurements. Be- 
cause all this equipment is designed to accommodate flat samples, 
special calibration and measurement procedures were developed for 
the determination of the optical properties of coatings deposited on 
cylindrical surfaces. In addition, a small zero offset associated with 
the MS-251 is discussed, and its incorporation in the measurement 
procedure for this instrument is presented. The accuracy of the MS- 
251 for measurements of the a/sub s/ properties of black chrome 
coatings was determined to be better than +- 0.03 absorptance units. 
Although the Gier Dunkle Infrared Reflectometer is designed to 
measure the room temperature emittance, two modifications of the 
instrument's capability are discussed. The first modification involves 
removal of an internally mounted polyethylene filter so that the 
measurement spectrum shifts to approximately a 100°C blackbody. 
The accuracy of the emittance values determined in this mode of 
operation is better than +- 0.02 emittance units for the black chrome 
coating. The second modification replaces the polyethylene filter 
with a sapphire filter. In this operating condition, and when properly 
calibrated, the reflectometer can be used to determine the 300°C 
emittance of the black chrome coating. 


Mount for continuously orienting a collector dish in a 
system adapted to perform both diurnal and seasonal solar tracking. 
Comntiey, L.W.; Lawson, B.D. US Patent 4,011,854. 15 Mar 1977. Sp. 

collector dish is continuously oriented toward the sun in a 
system adapted to perform both diurnal and seasonal solar tracking. 
The mount is characterized by a rigid, angulated axle having a linear 
midportion supporting a collector dish, and oppositely extended end 
portions ere related to the midportion of the axle and received 
in spaced journals. The longitudinal axis of symmetry for the mid- 
portion of the axle is coincident with a seasonal axis while the axes 
of the journals are coincident with a diurnal axis paralleling the 
earth’s polar axis. Drive means are provided for periodically displac- 
ing the axle about the diurnal axis at a substantially constant rate, 
while other drive means are provided for periodically indexing the 
dish through 1 deg about the seasonal axis whereby the position of 
the dish relative to the axle is varied for accommodating seasonal 
tracking as changes in the angle of inclination of the polar axis 
occurs. 


58758 Solar energy converter and elongated Fresnel lens element. 
Rice, H.D. US Patent 4,011,857. 15 Mar 1977. Filed date 24 Nov 
1975. 14p. 

a solar energy concentrating and collecting assembly is de- 
scribed including a formed synthetic resin radiation concentrator 
having a series of elongated, generally rectilinear, side-by-side, paral- 
lel pon ray focusing surfaces that extend in a direction which is at 
an angle relative to the side margins of the focusing area but are of 
helical configuration longitudinally thereof in order to focus the 
solar radiation onto a narrow zone spaced from the concentrator 
which is parallel with the side margins of the focusing area. In its 
preferred form, the focusing surfaces define a Fresnel-type concen- 
trator. A relatively large number of focusing surfaces are provided 
per unit width of the concentrator to minimize the effective thick- 
ness thereof and the accuracy and integrity of the focusing surfaces 
is obtained and preserved in the aoe unit by forming thereof 
from a sheet of synthetic resin material which has been forced 
against a cylindrical die having a continuous, helical, focusing sur- 
face defining groove in the circumference thereof which thereby 
causes such surfaces to be at an angle relative to the direction of 
travel of the sheet during forming and thereby in the final product, 
but with a built-in warp in such surfaces longitudinally thereof to 
maintain a soonainbey thames zone spaced from the concentrator. 
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Forming of the concentrator against a continuous surface die permits 

fabrication of a radiation energy focusing sheet of any desired length 

having a series of repeat pattern Fresnel surfaces which merge 

smoothly and uninterruptedly one into another with the effective 

focus thereof extending longitudinally of the sheet even though the 

Pry surfaces are at an angle relative to the focus zone. 32 claims, 
igures. 


58759 Solar concentrator. Hurkett, E.R. US Patent 4,011,858. 15 
Mar 1977. Filed date 9 Feb 1976. 2p. 

An apparatus for collecting solar energy is described. The 
apparatus includes a parabola shaped reflector around a pipe en- 
closed in a glass tube, the pipe being located at the focal point of the 
parabola shaped reflector, so that sunlight rays are reflected therea- 
gainst, so to concentrate their heat thereagainst, the pipe extending 
outwardly of opposite ends of the reflector, so that water passing 
through the pipe is thus heated for practical uses, and the reflector is 
rotatable so to follow the path of the sun in order to obtain 
maximum efficiency therefrom. 2 claims, 4 figures. 


58760 Detailed model of flat plate solar collectors. Wedel, R.K. 
(Lockheed Palo Alto Research Lab., Palo Alto, CA). pp 1.1-1.6 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 1— 
13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1977). 

7 From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The details of a computer model which determines the perfor- 
mance of flat plate solar collectors are presented. The program 
analyzes all types of flat plate collectors, including those with 
honeycomb between surfaces, with both performance and a relative 
cost of a collector — determined. Predicted performance is 
compared to measured solar collector efficiencies. 


58761 Analysis, design, and thermal performance testing of a heat 
pipe flat plate collector. Evans, R.D.; Greeley, D.N. (Florida Tech- 
nological Univ., Orlando). pp 1.7-1.10 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The analysis, design and thermal performance data is present- 
ed for a solar heat pipe flat plate collector. A theoretical model for a 
heat pipe collector is presented and can be used to predict the 
thermal performance of such a solar energy collection device. A 
discussion of the design of a prototype solar collector utilizing 
circular heat pipes bonded to an absorber plate is presented. Prelimi- 
nary performance data is presented for the prototype collector. The 
results of the thermal performance experiments indicate that heat 
pipes can function as the heat transfer elements in a solar collector. 
However, the experiments verify the criticality of the thermal resis- 
tances between the heat pipes/absorber plate and the heat pipe/ 
collection manifold device. 


58762 Performance analysis and experience for flat plate collec- 
tor with absorber operating in a vacuum. Estes, J.M. (R. E. Gardner 
Engineering, Inc., Tyler, TX); Faulkner, R.F.; McClure, J.D.: pe 
1.11-1.15 of In Proceedings of the 1977 annual meeting of 


Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 


American Section of the International Solar a A yo 
.). Cape 


1977). 

See CONF-770603—P1. 

The development of a math model that closely follows the 
test results can be a valuable tool in analyzing various combinations 
of variables that exist in a flat plate vacuum collector. The Solarvak 
collector can achieve high temperatures (250°F at 50 percent effi- 
ciency) that can expand the uses for a flat plate collector as well as 
economically perform the standard tasks of water and space heating. 
This type of collector, with its heavily insulated plate, performs the 
same task as standard flat plate collectors with less area and per- 
forms better under severe conditions of low ambient or low solar 
levels. 


58763 Experimental performance study of a 40 m? vacuum flow 
flat plate solar collector array. Spencer, D.L.; Smith, T.F. (Univ. of 
Iowa, Iowa City). pp 1.16-1.20 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 
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From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 

The formance of a liquid type solar collector array in 
which the tt absorbing liquid flows in a distributed manner 
between very thin metallic sheets is described. The sheets are not 
cross connected in the panel interior, but are seam-welded at the 
periphery. The liquid pressure is maintained at slightly subatmos- 
pheric values, so that the sheets are held together by the differential 
in pressure that exists across the sheets comprising the fluid bound- 

ary. One sheet is deep-textured in order to establish a uniform flow 
pl Results of steady-state performance measurements are 
given. 


58764 Performance analysis of a black liquid absorbing collector 
(BLAC). Trentleman, J.; Woj ten ©, P.H. (Rochester Inst. of 
Tech., NY). pp 1.21- 1.25 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

The performance of a black liquid, sheet flow solar collector 
has been investigated both analytically and experimentally. In addi- 
tion, its performance has been co aceon to that of a baseline 
collector of the tube and fin design. black liquid solar collector 
was predicted to exhibit an instantaneous efficiency improvement of 
10 to 15% over a well-designed tube and fin collector. This result 
was confirmed experimentally. Long term efficiency calculations 
indicate similar performance improvements over long term use. The 
major contribution to improved efficiency was found to be the direct 
absorption process whereby (1) the collector efficiency, F’, is unity 
and (2) the effective transmittance-absorptance, (taua)/sub eff/, is 
increased for most angles of incidence over that of a comparable 
tube-and-fin collector. A significant advantage of the proposed col- 
lector was found to be reduced cost unit energy collected since 
no metals are required in collector fabrication. 


58765 Performance and analysis of an open fluid-film solar col- 
lector. Beard, J.T.; Iachetta, F.A.; Messer, R.F.; Huckstep, F.L.; 
May, W.B. Jr. (Univ. of Virginia, Charlottesville). pp 1.26-1.29 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

7 From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P1. 

An outdoor solar test facility has been designed and con- 
structed for determining steady-state thermal performance of an 
open fluid-film solar collector. Full size collectors are tested under 
various ambient and fluid flow conditions. The open fluid-film solar 
collector is similar in principal to an open water-trickle solar collec- 
tor. However, the fluid flows as a near-uniform film over a flat 
collector plate, and typically the fluid is a silicone oil which ai 
to. have negligible evaporation. Oormance joa are 


Thermal 
presented in standard graphical and tabular forms for high and low 


wind conditions. Various parameters influencing the performance 
characteristics are investigated and potential ates modifications 
are identified. 


58766 Teflon FEP fluorocarbon film for flat plate solar collec- 
tors. Ribbans, R.C. III. (E. I. du Pont de Nemours and Co., Inc., 
Wilmington, DE). pp 1.30-1.33 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Tage een 1—13. Beach, C.; Fordyce, E. (eds.). 
Canaveral, ; American Section of the International Solar 
Energy Society sth. 
is™) From Solar world meeting; Orlando, Florida, USA (6 Jun 


" See CONF-770603—P1. 
The manufacture of Teflon” began over 35 years ago. 
and economic 


difference was ca 8% on sunny days 
tues teesenend to over 306 for hany and clouay dave. The 
show value for “Teflon” FEP film under plastic outer glazing 
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over selective surface heat absorbers. Practical experiences and 
advice for installing films of Teflon” FEP are presented. 


Performance of Lexan vs. ordinary glass as glazing materi- 

plate solar collectors. Smith, W.F. (Florida Technological 
Univ., Orlando). pp 1.34-1.37 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy , Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 

1977). 


See CONF-770603—P1. 

An evaluation has been made of the performance of General 
Electric Company’s Lexan, 0.060 in. sheet, as a glazing material for 
single-glazed flat-plate solar collectors. In the experiments carried 
out two identical flat-plate solar hot water heating systems were set 
up side-by-side on the roof of the Engineering Building of Florida 
Technological University. In one system Lexan was employed as the 
solar collector cover material while ordinary */1¢ in., 0.13% Fe2Os, 
glass was used as the cover material for the other one. Both systems 
were run simultaneously for over 6-hour periods and the efficiency 
of the Lexan system as compared to the glass one was calculated. 
For the clear sky conditions tested the Lexan covered system was 
found to be slightly superior to the ordinary one. However, 
under intermittent cloud conditions, the efficiency of the Lexan 
system decreased to 95% of that of the glass system. 


58768 Testing of flat-plate air heaters according to ASHRAE 
Standard 93-77. Jones, D.E.; Hill, J.E. (National Bureau of Stan- 
dards, Washington, DC). pp 2.1-2.5 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

is™) From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 

A proposed procedure for testing and rating solar collectors 
was published by the National Bureau of Standards (NBS) in 1975. 
In early 1977, the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers (ASHRAE) adopted AS. Stan- 
dard 93-77 which is a modified version of the NBS procedure. A test 
facility for air heaters has been built at NBS in accordance with this 
Standard. The recently adopted test procedure is explained, the NBS 
test facility is described, and typical test results for a commercially 
available air-cooled solar collector are given. 
58769 Flat plate air-heater improvements. Cole-Appel, B.E.; 
Lof, G.O.G.; Shaw, L.E. (Solaron Corp., Denver). pp 2.6-2. 10 of In 
Proceedings ‘of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (19 77). 

”. From Solar world meeting; Orlando. Florida, USA (6 Jun 

197 


See CONF-770603—P1. 

This study is concerned with cost-effective improvements to 
flat plate air-heaters. The overall objective is to increase the rate of 
heat transfer from the absorber to the flowing air thereby increasing 
the amount of collected energy for a = input. This improvement 
must be made without increasing the cos' cost disproportionately. Three 
absorber designs were chosen for fabrication and testing on 
Solaron's collector test facility, each representing an independent 
improvement concept. The design parameters associated with ab- 
sorber types which appeared to offer some possible collector perfor- 
mance improvements are reviewed. 


58770 Analysis of a matrix solar collector. Chau, K.V. (Univ. of 

Florida, pom enpe pp 2.11-2.15 of In Proceedings of the 1977 

annual meeting of the American Section of the International Solar 

Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
. Cape Canaveral, FL; American Section of the International 

Solar ney Senety (1977). 

ism. From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 


7 ers of wire screens as the absorber is presented. A limited amount 

of experimental work was done to check the validity of the theoreti- 
cal equations. There was very good agreement between theoretical 
OF -gegenir neg 
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(eds.). Cape Canaveral, FL; American American Section of the 

Solar Energy Society (1977). 
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From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P!1. 

A solar panel is designed for manufacture as a house construc- 
tion module. This module can be inserted as a roof panel to build the 
collector as an integral part of the roof. The design utilizes the vee- 
corrugating technique to improve solar absorption and small triangu- 
lar ducts to increase the heat transfer area between the solar plate 
and the transport fluid. Collector test data taken in a limited test 
range shows an improvement in efficiency for the new design in 
comparison to a flat plate collector with a plane surface and a 
rectangular heat collecting duct underneath. 


1977 


58772 Performance tests of a solar energy collector used to heat 
air. Griggs, E.I.; Hewitt, H.C. Jr.; Lee, K.F. (Tennessee Technologi- 
cal Univ., Cookeville). pp 2.20-2.24 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P1. 

A simply constructed flat plate collector for heating air was 
fabricated and tested using aluminum foil as the absorber. Collector 
efficiencies were determined and presented as functions of time and 
air flow rate with efficiencies exceeding 60 percent at the higher 
rates, and comparisons are made between collector efficiencies and 
those predicted by fundamental equations. An indication of the 
transient response of the collector is also given. 


58773 Re-evaluation of flat plate solar panels in use for twenty 
years. Hadley, L.N.; Ward, J.C. (Colorado State Univ., Ft. Collins). 
pp 2.25-2.26 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P1. 

The transmissivity of the glass covers and the absorptivity of 
the absorbing panels have been measured for samples taken from the 
flat-plate collectors of the George O. G. Loef solar heated home in 
Denver, Colorado. These panels have been in continuous use for 
twenty years. Measurements were made over the spectral range 0.35 
to 2.2 ym. The measurements indicate that both the glass covers and 
the absorber plates have retained a high efficiency over this period. 


58774 Selecting optimum tilts for solar collectors as a function of 
cloudiness. Hernandez, E.; Mayer, E.; Martinez, R. (Universidad 
Nacional Autonoma de Mexico, Mexico City). pp 3.1-3.5 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P1. 

As it is well known, in order to reach the maximum insolation 
on fixed solar collectors during the year, these are generally tilted 
toward the equator at an angle which depends on the latitude of the 
place. From pure geometrical considerations between the daily sun's 
path above the horizon and the collector orientation, it can be easily 
demonstrated that the optimum tilt angle is equal to the latitude of 
the place. However, this determination is not always the best as 
commonly has been suggested due to cloudiness. Cloudiness may 
reach considerable values during those periods of the year of high 
sun altitudes in which the maximum annual insolation would be 
expected if the sky were cloudless. In this paper, the optimum tilt 
angle to collect the maximum energy pores j the year is obtained 
through a mean weighted optimum tilt, which, because of the sun’s 
altitudes, includes the effect of regional cloudiness. The intensity of 
real insolation on the collector, is monthly and seasonally examined. 
The comparison of the computer optimum tilt angles shows a 
dependence on the annual distribution of the cloud cover. 


58775 Finite size corrections for a reflector-collector system. 
Baker, S.; McDaniels, D.K.; Kaehn, H.D. (Univ. of Oregon, 
Eugene). pp 3.6-3.10 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P 1. 
The amount of solar energy collected by reflector-collector 
systems over an entire day has been calculated and compared to that 
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collected by a simple flat-plate collector configuration. It is found 
that the optimum winter orientation of the system at 45°N latitude 
occurs with the reflector oriented about 5° downward and with the 
collector tilted upward at 85° to the horizontal plane. Calculations 
are made to assess the effects of finite reflector size. It is shown that 
the practical optimum reflector length is of the order of 1.5 to 2.0 
times the collector height and it is shown that no additional 

width is needed to minimize losses as the sun’s hour moves 
away from solar noon provided that the width to it ratio is 
greater than three. The improvement obtainable from curving the 
reflector is estimated. 


58776 Solar collection at different temperatures by different col- 
lector types under various orientation methods. C R.E.; Lorsch, 


rane, 
H.G. (Franklin Inst. Research Labs., Philadelphia). pp 3. 11-3.14 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 1— 
Beach, C.; Fordyce, E. (eds.). Cape Serene! FL; American 

iota of the International Solar Energy weg 77). 
orida, USA (6 Jun 


STN. From Solar world meeting; Orlando, 

See CONF-770603—P1. 

Four types of solar collectors, representative of presently 
available technology, were investigated with four different crienta- 
tion methods for their suitability to collecting energy at medium and 
high temperatures. The annual energy collection rates per unit 
collector area were determined for Inyokern, California. The invest- 
ment cost required per unit of annual energy collected by a large 
collector field was determined as a function of collector operating 
temperature, collector type, and orientation method. The collectors 
tested included: (1) a high performance flat plate collector with a 
selective black absorber coating, (2) an evacuated tube collector, (3) 
a compound parabolic concentrator (CPC) which is a non-imaging 
concentrator consisting of north-south troughs with lic walls, 
and (4) a concentrating collector consisting of north-south troughs 
with straight walls and a curved Fresnel lens at the top; the troughs 
rotate to follow the daily motion of the sun. 


58777 Optimized spacing between rows of solar collectors. Lior, 
N.; O'Leary, J.; Edelman, D. (Univ. of Pennsylvania, Philadelphia). 
pp 3.15-3.20 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 

If it is desired to increase the amount of solar energy collect- 
ed over a solar collector mounting area of a given size, the collector 
rows may be placed closer together, allowing some mutual 
A method is described, utilizing the University of Pennsylvania 
computer program SOLSYS, to analyze the heat transfer in pouty 
shaded solar collectors, and to optimize the inter-row s ——- 
increasing the portion of the heating load pe ay by solar energy. 
The method is applied to an example of a solar heating retrofit of a 
row home. For the given example, an increase of 19% in the 
seasonal solar energy contribution is obtained, at the expense of 
adding 33% more collectore area (a fourth row). Other geometries 
can increase the contribution further. 


58778 Solar collector with improved thermal 
Barak, A.Z. (to Energy Research and Development Administration). 
US Patent 3,994,279. 30 Nov 1976. Filed date 24 Jul 1975. 6p. 

PAT-APPL-598,872. 

Reduced heat loss from the absorbing surface of the ener; ae 
receiver of a cylindrical radiant energy collector is achieved 
providing individual, insulated, coolin gb for adjacent ‘parallel 
longitudinal segments of the receiver. Control means allow fluid for 
removing heat absorbed by the tubes to flow only in those tubes 
upon which energy is then being directed by the reflective wall of 
the collector. 3 claims, 5 figures. 


58779 Simplified a for calculating required solar collector 
array size for space heating. Balcomb, J.D.; Hedstrom, J.C. (Los 
Alamos Scientific L.ab., NM. pa Ra -294 of In Sharing the Sun: 
solar technology in the seventies. Volume 4. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a ise. Society of 
—— Bea Rae —— Canada (15 Aug 1976 


The simplified ane eaten only monthly av: of solar 
radiation and heating degree-days to calculate solar co r area 
required to achieve a desired solar heating fraction for a standard” 
system design knowing the bui load. The method is validated 
using hour-by-hour simulation is. Results for 85 cities have 
been calculated, based on the simplified method, and are included in 


1977) 





6072 ENERGY RESEARCH ABSTRACTS 


a table. Maps of the U.S. are given a collector area required 
to give a 25%, 50%, and 75% solar heating fraction. 


58780 Averaging technique for predicting the performance of a 
solar energy collector system. Stickford, G.H. Jr. (Battelle Columbus 
Labs., OH). pp 295-315 of In Sharing the Sun: solar technology in 
the seventies. Volunne 4. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy ae oe 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
re -- Inc.; phe ae yen Canada (15 Aug 1976). 

CONF-7 2—P4. 

An rae ed technique is described which simplifies the task 
of predictin, performance of a solar energy collector system. 
Starting ~- $e the approach introduced by Hottel and Whillier, and 
ene & he gunnieed utilizability curves presented by Liu and 
Jordan, the long-term average daily energy = of a solar energy 
collector system is determined. By assuming that the mid-month day 
is representative of the entire month, only 12 calculations are re- 
quired to determine the yearly performance of the system. The 
complete solution requires only a few minutes with the use of a 
programmable pocket calculator. The collector parameters required 
are the heat removal efficiency factor, the product of transmissivity- 
absorptivity evaluated at 50 degree angle-of-incidence, the monthly 
average absorber — temperature, the latitude and collector tilt 
angle, and the collector area. The weather data required are the 
monthly average ambient temperature, the monthly degree-day data, 
the monthly atmospheric transmission factor (K/sub T/), and the 
solar flux incident on the collector. The method is compared with 
actual performance data for the MIT Solar House IV. The predicted 
performance compared favorably on a month-to-month basis, being 
very close _—_ the cold winter months while deviating somewhat 
in spring and fall. The predicted average yearly performance was in 
excellent agreement with the data, being only 6 percent high. 


58781 Solar energy, swimming pool heaters, and the energy crisis. 
Marks, A.; Dearing, L.M. (L. M. Dearing Associates, Inc., Studio 
City, CA). pp 240-249 of In Energy LA: tesdiling the crisis. Robin- 
son, J.W. (ed.). North Hollywood, CA; Western Periodicals Compa- 
ny (1976). 

: From Los Angeles Council of En yo Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

A pool full of water is an excellent solar energy collector, 
more efficient than most panel collectors. Being a practical energy 
reservoir, it has the potential to be an efficient energy-storage 
system. By the addition of an insulating, solar transparent pool 
cover, we can utilize its potential. Its cost implications make it the 
most sensible system to capitalize on in southern California for 
heating pools. 
58782 Solar thermal system requirements. Anderson, D.E. (Shel- 
dahl, Inc., Northfield, MN). 1-8 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy y Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 

The collection and utilization of solar thermal energy for 
electrical power production, a pot ne heat, and total energy 
systems is examined with re; lection efficiency and system 
cost. Depending upon such aoe as use temperature, siting require- 
ments, back-up energy sources, and cooling requirements, a variety 
of collection systems may have “best effectiveness” for given Li- 
cations. Systems ranging from low temperature (around 100 
high temperature (around 500 C) can be all fabricated, installed, and 
maintained with state-of-the-art technology; wide-scale use will 
depend upon selecting the right system and/or the ti application. 


58783 Experience with a prototype solar 
Nielsen, C.E. (Ohio State Univ., Columbus) 
Sharing the Sun: solar techno! 
K.W. (ed.). Cape Canaveral, 
tional Solar Energy Society (1976) 
conference of the American Section a the Inter- 


i Canada (15 Aug 19 

A solar pond of 2.5 m depth and 200 m? area has been 
operated since Aug. 1975. It was conceived as an economic proto- 
and commercial construction cost is estimated at $7500; heat 
available for winter use is 50,000 kW-hr thermal. To 

determine performance, the distributions of temperature in pond and 
earth and of salinity have been recorded. Behavior of surface and 
internal convection layers has been studied, and methods for elimi- 
nating them have been explored. Heating of sloping black walls may 


space heating. 
169-182 of In 
in the ie olume 5. Boeer, 
; American Section of the Interna- 


From Joint 
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be troublesome but can be eliminated by design modification. Algae 
growth and contamination by leaves have occurred but appear 
manageable. Because of the late start, no heat was extracted last 
winter. Minimum pond temperature under ice and snow cover was 
28°C in Feb. 1976; in June it reached 62°C. On the whole, perfor- 
mance to date is encouraging. 


58784 Salt requirement and stability of solar ponds. Nielsen, 
C.E. (Ohio State Univ., Columbus); Rabl, A. pp 183-187 of In 
Sharing the Sun: solar technolo y in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, PL. American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar i. Society of 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976 

See CONF-760842—P5. 

Salt requirement and stability are investigated for several 
schemes of maintaining the salinity gradient of a solar pond. The 
stability of the boundary between convective and nonconvective 
layers is analyzed. 


58785 Solar pond stability experiments. Leshuk, J.P. (Oregon 
State Univ., Corvallis); Zaworski, R.J.; Styris, D.L.; Harling, O.K. 
188-202 of In Sharing the Sun: solar technology in the seventies. 
olume 5. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar come Society ( 1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
5 Inc.; Be Tye Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—PS. 

Questions about the long term stability of salinity gradients 
necessary for the proper —— of non-convecting salt pond solar 
collector/storage systems have been raised in earlier feasibility stud- 
ies. A cooperative experimental effort was established between Bat- 
telle-Northwest Laboratories and Oregon State University to investi- 
gate some of these questions. The results of a year long experimental 
study are reported with conclusions drawn to date from partial data 
reduction. Although severe modeling problems were encountered, 
generally encouraging observations about the stability of these 
thermo-haline systems were made. Maximum bottom temperatures 
of 76°C (168°F) were obtained as a result of insolation levels below 
those ens field installations. Stable temperature gradients 
ranging from 150 to 300°C/meter (82 to 165°F/foot) were observed. 
Slow _ and bottom mixing layer growth was the only failure mode 
noted despite attempts to introduce instabilities at intermediate 
levels. Normal energy extraction and evaporation make-up methods 
appear able to provide stabilizing influence and are one of several 
areas suggested for future study. 


58786 me of pe mapas on ann ey parabolic concen- 
trators for solar and process heat applications. Allen, 
J.; Levitz, N.; Aaa A, on K.; Schertz, W.; Winston, R. (Ar- 
gonne National Lab., IL). pp 232- 241 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ow 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—PS. 


The design and construction of a lightweight collector a 


that uses the Compound Parabolic Concentrator (CPC) to ac’ 
maximal concentration with minimal tracking requirements is de- 
scribed. The primary goal of the effort has been the development of 
methods of constructing the units with low cost materials that still 
allow high temperature (120 to 230°C) operation. The use of ther- 
moformed plastics for both the container box and the reflector 
substrate has been investigated for use in combination with an 
evacuated glass tube around the absorber plate. The per- 
formance of the collector has been calculated, and problem of 
keeping the reflectors cool has been addressed. Preliminary results 
on the reflector tests are presented. 


58787 Solar thermal electric power systems: comparison of line 
focus collectors. Duff, W.S.; Shaner. Vi W.W. (Colorado State Univ., 
Fort Collins). pp 244-271 of In yr ee Sun: solar technology in 
the seventies. Volume 5. Boeer, K (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy (1976). 
From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ee ee 
Canada, Inc.; Wi Manitoba, Canada (15 /. ug 1976). 
a = D the parabolic trough, 
ferent focus collectors; lic the 
circular array of fixed slats with a movable absorber, and the linear 
array of movable curved slats with a fixed absorber; are evaluated 
using minimum cost per kilowatt hour of electricity generated as the 
measure of performance. The minimum cost of electricity is found 
using » sequential optimization approach thet considers variations in 
rim angle, reflectance, aperture width, length, orientation, tracking, 
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contour error, slat width, slat curvature, tangent slat angle, am. 
design, installation methods, materials, fabrication methods, absorp- 
tance, emittance, cover transmittance, field shape, layout, pipe sizes, 
insulation thicknesses and turbine-generator-cooling tower efficien- 
cies and designs. This approach provides a uniform treatment of 
both cost and performance for the solar thermal electric power 
system. This uniform treatment of solar thermal electric power 
= for all collector types insures that valid comparisons can be 
made. 


58788 Turntable solar arrays. Swet, C.J. (Energy Research and 
Development Administration, Washington, DC). pp 274-290 of In 
Sharing the Sun: solar technology in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5S. 

A method of assembling and orienting extremely compact 
arrays of linear concentrators is described, in which the entire array 
is rotated as a unit in turntable fashion to follow the sun. The 
performance of such arrays is examined parametrically in terms of 
direct energy interception ad unit area, as a function of geometry, 
geographic latitude, time of day, and season of year, and is shown to 
exceed that of arrays of individually oriented linear collectors that 
rotate about North-South polar axes. An adaptation based on the use 
of tilted Fresnel refractors is described, which enables the collection 
of diffuse sunlight while concentrating the direct component. The 
feasibility and utility of this adaptation are preliminarily assessed. 
Applications of turntable arrays to irrigation pumping, electric 
power generation, and total energy systems are depicted. 


58789 Fermi function model absorption profile for solar-thermal 
conversion. Soule, D.E.; Schnitzmeyer, J.H.; McKie, W.R. (Western 
Illinois Univ., Macomb). pp 310-322 of In Sharing the Sun: solar 
technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 

A parametrized Fermi function model is introduced to fit the 
spectral absorptance profiles of typical spectrally selective absorbing 
layers over the wavelength range from 0.3 ym to 40 ym. The 
resulting temperature dependence of spectral and thermodynamic 
solar-thermal conversion efficiencies for a focused concentrator 
system are calculated. Comparisons made between spectrally selec- 
tive and blackbody absorbers over the concentration ratio range of 
1X to 10*X showed spectrally selective absorbers to be advanta- 
geous usually up to at least 100X (similarly ordered 500° to 800°C), 
with the assumption that the absorbing surface is thermally durable 
over the required temperature range. With existing optical data, the 
effect of high-temperature spectral absorptance is also taken into 
account. The relative merits of the parametrized model versus the 
usual Xa/epsilon ratio are discussed in the light of potential solid- 
state spectral absorptance profile tailoring. 


HEAT STORAGE 


REFER ALSO TO CITATION(S) 58682, 58708, 58716, 58721, 
58781, 59825 
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RESOURCE STATUS AND ASSESSMENT 


USA 


58790 (EPRI-ER—382(12-76)) Utilization of U.S. geothermal 
resources. Final report. Reitzel, J. (TRW Systems and Energy 
Group, Redondo Beach, Calif. (USA)). Dec 1976. 90p. Dep. NTIS, 
PC A05/MF AO1. 

U.S. geothermal resources, their potential for commercial 
utilization - electric utilities between now and the year 2000, and 
their impact on the utility industry are covered. The geothermal 
resources that are expected to be economic for near-term electrical 
use in the United States are almost all in moderate to high-tempera- 
ture hydrothermal systems, located in the western states. The USGS 
estimate of the total hydrothermal resource to a depth of 10,000 ft is 
about 100,000 MWe for 30 years with about one-half in undiscovered 
blind resources, one-fourth in undiscovered hot spring resources, and 
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one-fourth in identified systems. Water rates and direct costs 
for geothermal or es were cyst function 9 snue 
temperature, together with costs e wrates 

mal wells. Combining these results with the tem distibation 
of identified hydrothermal systems, a current aly coca curve 
SS energy was made. This shows an estimated ee ae 

or 30 years potentially producible with current 

identified resources for direct capital costs of $800/KW or ‘The 
faa os supply curve shows an estimated 30,000 to 60,000 MWe 
or 30 years potentially available at $800/K W or less, in 1976 dollars, 
taking account of estimated undiscovered resources and 
technical advances. 


58791 Pacific Northwest geothermal: 1976 review 1977 outlook. 
Youngquist, W. Geotherm. Energy Mag.; 5: No. 6, 8-13, 15-17(un 
1 


977). 
Important events in “a exploration and development 
in Washington, Oregon, and Idaho during 1976 are reviewed. Some 
of the geothermal developments that are likely to occur in the 
Northwest in 1977 are discussed. The critical Ps of the federal 
oo in developing geothermal resources is emphasized. 


58792 Test site for geopressured geothermal well: Frio sandstone. 
Texas Gulf Coast. Bebout, D.G.; Loucks, R.G.; Gregory, A.R. 
(Univ. of Texas, Austin). Am. Assoc. Pet. Geol. Bull; 61: No. 5, 
ecspens 1977). 

rom AAPG—SEPM annual convention; Washington, DC, 
USA (12 Jun 1977). 

A geopressured geothermal reservoir should have a sand 
volume of 3 cu mi (4.8 cu km), 50 sq mi (130 sq km) in area and 300 
ft (90 m) thick, subsurface fluid temperature of 300°F (150°C), and 
permeability of at least 20 md. Data available suggest that the water 
will be saturated with methane. Regional and detailed studies of the 
Frio Formation along the Texas Gulf Coast were completed to 
develop such a prospect. In Hidalgo, Kenedy, Nueces, Matagorda, 
Brazoria, and Galveston Counties, several large fairways were iden- 
tified which have sufficient sand thickness and fluid temperatures to 
be prospective. However, optimum permeability in sand bodies 
deeper than 12,000 ft (3,600 m) i af resent in the quartz-rich sands of 
the Brazoria-Galveston County Fairway. For this reason, more 
detailed work has centered on this area and the Austin Bayou 
prospect was identified. The Austin Bayou prospect has maximum 
dimensions of 10 by 25 mi (16 by 40 km) but, because of fe 
individual reservoirs will be less than 60 sq mi (90 sq km) in 
The 10 to 30 ft (3 to 10 m) thick sands pie Food to 1, (360 a) m) 
and permeabilities of 100 md are common. Subsurface fluid tempera- 
tures are as high as 320°F (160°C). The Austin Bayou prospect 
meets all of the geologic requirements for a geopressured geothermal 
reservoir. Barring environmental and legal problems, it is anticipated 
that a test well will be drilled in this area to evaluate further this 
potential alternate source of energy. 


58793 History of exploitation at Salton Sea Geothermal Field, 
California. Howard, J.H.; Towse, D. (Univ. of California, Liver- 
more). Am. Assoc. Pet. Geol. Bull.; 61: No. 5, ey, 1977). 

From AAPG—SEPM annual conven i 
USA (12 Jun 197 

Geological y and historically, the Salton Sea Geothermal 
Field is among the most interesting in the world. Structure of the 
field reflects the interaction of the East Pacific Rise and the North 
American plate and includes a series of active northwest-trending 
strike-slip faults. The stratigraphic section includes a series of _— 
trine and braided-stream deposits of the ancestral Colorado River. 
The reservoir is liquid dominated. Temperatures as as 630°F 
(332°C) have been reported. Porosities are as much as it at 
shallow depths but decrease rapidly with increasing and 
temperature. Fractures are an important factor in flow. Permeabili- 
ties lie in the range of a few hundred millidarcys. Estimates of the 
electric-energy potential range from 80 to 800 megawatt-centuries. 
Attempts at energy recovery began in — in addition, considerable 
effort has been devoted to minerals recovery. Carbon dioxide for 
refrigeration was taken from the field ot 1932 to 1954. During the 
early 1960s, a serious but unsuccessful effort was made to recover 
other minerals, including potassium chloride. Attempts to exploit the 
energy from this resource continue today. ERDA, San Gas 
and Electric Co., and Imperial Magma Co. are evaluating a 
stream—binary-exchange power-production system. In addition, 
Lawrence Livermore Laboratory under contract to ERDA is evalu- 
ating still other innovative energy-recovery Ppcwrnd including the 
“total flow” system, which holds promise of greater efficiency of 
energy production. Interest in minerals recovery yy cualaiils but no 
major effort has been fielded in recent years. 


NON-USA 


ee (CONF-770364—16) Present state of studies on geother- 
mal power generation. Baba, K. (Geo! 1 Survey of Japan, Kawa- 
saki, K ped cme 1977. 4p. (In Japanese). MF AO1. 
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From Meeting of the mgt reed results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

Among the studies of geothermal technology undertaken by 
the Sunshine project, volcanic power generation was the first. Three 
programs are underway: a feasibility study of volcanic power gen- 
eration on Satsuma Io Island; studies of the hot rocks of Hokkaido 
Toyoba and measurements of volcanic smoke. In the Satsuma Io 
Island study six areas are being investigated. These are the —- 
cal structure; hydrology; geothermal studies (hot springs, volcanoes, 
rock alteration); power generation; and the general environment 
(both natural and social). 


58795 (CONF-770364— 18) Nationwide investigation of geother- 
mal energy in Japan. (Geological Survey of Japan, Kawasaki, Kan- 
agawa). 1977. =. (In Japanese). MF AO1. 

From Meeting of the ge ee a of geothermal 
ms in 1974 and 1975; Tokyo, Japan (Mar 19 

A three year exploration of geothermal fe ds was carried out, 

beginning in 1973. The objective of this survey was to estimate the 
potential geothermal reserves of Japan. Detailed studies were under- 
taken at 30 specific sites within the 200 known geothermal fields. 
The studies included alteration zone surveys, heat discharge mea- 
surements, geochemical analyses and structural projections. The 
exploration was carried out subaerially with the exception of some 
shallow (10 to 20 m) borings. The results of the surveys indicated 
that the typical geothermal reservoir showed a potential of 7.3 GW 
based on alteration zone studies and 18 GW based on heat discharge 
studies. If these values are extrapolated to all known resources in 
Japan it can be estimated that geothermal reservoir potential is 
equivalent to 56 GW or 0.12 TW depending on the method. These 
are acknowledged to be rough estimates but show definite promise 
for the resource. 


=e (NP—22115) Geothermal energy: the case for research in 
nited paper number 9. Garnish, J.D. - 
ney of Energy, —— (UK)). 1976. 74p. Dep. NTIS (US 
Only), PC A04/MF 
This is a +. assessment of the broad technical and 
economic feasibility of extracting geothermal energy within the UK. 
The possibility of semi-thermal (approximately equal to 40 to 80°C/ 
km) areas occurring within the UK as a result of local anomalies is 
assessed to determine if prospects are sufficiently favorable to justify 
research. (MHR) 


58797 Development of 
Zuniga, A.; Lopez, C. . 
13(Jul 1977). 

The history of geothermal development of Nicaragua from 
1966 is traced. The recommendations of the consulting firm, the 
government program outline, the geothermal exploration, the delays 
caused by 1972 earthquake, the program assigned to the consulting 
firm, and the beginning of drilling are all discussed in general. The 
actual state of drilling is tabulated. (MHR) 


58798 Model of unsteady heat and mass transport for estimating 
the pees Sone resources of Kamchatka. Alad’ev, I.T.; Pere- 
deriy, A.D : Gnaseek, V.M.; Trusov, V.P. Heat Transfer - Sov. Res.; 
8: No. 3, 158-16 1976). 

Translated from Voprosy Teplo- i Massoperenosa v Energeti- 
cheskikh Ustanovkakh; 19: 173-179(1974). 

An estimate of the proven geothermal resources of Kamchat- 
ka is presented on the basis of a model of unsteady heat and mass 
transport. This approach makes it possible to take into accouni not 
only the geothermal heat of the underground liquid and vapor 
phases, but also the heat retained in the rock. Allowance for and 
recovery of the heat held by the rock results in a marked increase in 
the estimated available geothermal energy. 


geothermal resources of Ni 
Geotherm. Energy Mag.; 5: No. 7, 8-9, 11- 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 61104 


58799 Energy balance in the Earth's interior. Iriyama, J. (Chubu 
Inst. of Tech., im Aichi, Japan). Tectonophysics; 41: No. 1-3, 


243-2493 Aug 1977) 
heat energy produced and exhausted during the evolu- 
tion of the earth is considered quantitatively. It teres hyp Rime 

reaction, energy released during the accretion and core +e nege of 
the earth, radioactive energy, thermal convection, heat conduction, 
and volcanic and activities. The energy uced and 
exhausted is calculated to be 4.9 . 10° ergs 2.9 . 10° ergs, 
respectively. The difference, 2.0 . 108 ergs, represents ‘the ener, 
preserved now in the earth’s interior. The energy released during 
accretion and core formation of the earth is most effective for the 
heating of the earth's interior, and the heat loss by mantle convection 
is most important for the cooling. 
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58800 in geothermal energy exploration. Grose, L.T. 
(Colorado School of _— Golden). Am. Assoc. Pet. Geol. Bul Bull.; 61: 


No. 5, a aay 

(May APO.-SEPM annual convention; Washinton, DC, 
USA a2 74 197 

ic difference between the geologic localizations of geo- 
Pua energy and those of oil, gas, and nearly every other energy 
and mineral commodity is rooted in the fact that geothermal energy 
sources--shallow heat concentrations--are geologically modern or 
young and transient “deposits,” seldom older than late Miocene and 
usually of late Quaternary age. Therefore, knowledge of currently 
active mantle-crustal processes of heat generation and concentration 
is central to geothermal-exploration thinking. The source, a 
and trap concepts so dominant in petroleum exploration also a 
generally to geothermal caieeatiin. although in a more comp! “4 
diversified, and obscure manner. Sources of heat for geothermal 
concentration are magma, high heat flow through conductive rock 
and/or through convective systems without a magmatic source, and 
combinations of these conditions. The reservoir may be a porous and 
permeable water-bearing rock mass that is thermally insulated and 
relatively static, i.e., a system “closed” for a long enough time for 
heat to accumulate, or a concentration of heat in fluids in a fracture 
or porous stratum-controlled dynamic aquifer, i.e., an open system 
not strictly a reservoir. The heat trap is usually a low conductivity 
and low permeability, thick sedimentary and/or volcanic sequence, 
or a self-sealed envelope formed by mineral deposition and alter- 
ation. Exploration should concentrate in young, tectonically exten- 
sional areas associated with plate margins. Studies of late Quaternary 
tectonics and late Cenozoic sedimentation and volcanism will guide 
the utilization of more conventional exploration methods toward 
greater success. 


58801 Three-dimensional geothermal reservoir simulation. 
Thomas, L.K.; Pierson, R. New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engineers (1976). 16p. (CONF- 
761008—42). 
From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct = 
¢ development of a three-dimensional, finite difference 
model for the simulation of geothermal reservoirs is presented. The 
model is designed to simulate geothermal reservoirs which contain 
water in any of its vapor or liquid states, and provisions are included 
for properly treating changes of state during a time step. This logic 
provides for a stable calculation of state change and eliminates 
pressure, heat balance, and material balance errors. Mass and energy 
balances are solved simultaneously using an IMPES formulation. An 
implicit treatment of production rates, capillary pressure, and trans- 
missibilities is included as an option. Thus, entire field, cross-section- 
al, or individual well studies can be efficiently performed. Example 
problems are presented to demonstrate the utility of the model and 
to provide insight into the nature of geothermal production under 
various conditions. In particular, an example of a reservoir initially 
containing subcooled — is presented where fluid conditions near 
the production well go from subcooled liquid to saturated steam and 
then to superheated steam. 


USA 


58802 (COO—2441-9) Maps of North American crustal stability 

potential. Fairbridge, R.W. (Columbia + oe 
York (USA)). 1977. Contract EY-76-S-02-2441. 60p. Dep. NTIS, PC 
A04/MF AO1. 

A three-year program of analysis of crustal movements in 
North America was planned with the objective of preparing a series 
of 1 = 5 million scale maps depicting relative stability /instability. 
The part of the proposal completed during the first year is described; 
much of this first year’s work was preparatory. Three time scales 
were considered for the data analysis: 1 - 10? yr., 10* yr., and 10° yr. 
Significant differences in sign and rate were suspected between short 
and long-term motions and these are now confirmed. The first part 
of the program is now complete. It consisted of two principal 
activities: (a) data collection for the short and mid-term scales on a 
U.S.-wide basis, excluding Alaska and Hawaii (all of this material has 
been reduced to com a ca computer language and is stored on tape 
ready for further st analysis and final cartography); (b) map and 
data analysis of the Ar scale with a completed draft map, 
applied specifically to the Mid-West and eastern U.S. 


Geopressured geothermal in 
Texas Gulf Coast: ideal versus actual models. Bebout, D.G.; Loucks, 
R.G. (Univ. of Texas, Austin). Am. Assoc. Pet. Geol. Bull.; 60: No. 9, 
ea oo 


From 
USA (24 May 1976). 


—SEPM annual meeting; New Orleans, LA, 


58804 Active formation of silicified cap rocks in arenaceous sands 
in a low-temperature, near-surface geothermal environment, in the 
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Salton Trough of California, USA. Elders, W.A.; Bird, D.K. (Univ. of 
California, Riverside). pp 150-157 of In Proceedings of the interna- 
tional symposium on water-rock interaction. Cadek, J. (ed.). Prague; 
Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

—— studies were performed on a dense cap rock in 
which seven distinct zones of intensive silicification of sandstones 
were observed. Approximately 96 meters of core were recovered, 
along with drill cuttings sampled every three meters. An interpreta- 
tion of the subsurface geophysical logs ven. The emphasis is 

primarily placed upon the mig vive Ady changes in the sand- 
stones. GB) 


NON-USA 
REFER ALSO TO CITATION(S) 58794, 58798, 58900, 58903 


58805 (CONF-770364—17) Studies on hydrothermal systems in 
geothermal fields. (Geological Survey of Japan, Kawasaki, Kan- 
paw 1977. 6p. (In Japanese). MF AO1. 

From Meeting of the et results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

Japan's four primary geothermal fields, Onikubi, Kokonoe 
and northern and southern Hachimandaira were chosen as models 
for the study of heat and water balance in geothermal areas of one to 
100 km2. Geological, geophysical and geochemical procedures were 
undertaken in 1973 and were absorbed into a new energy research 
and development program in 1974. In the Onikubi area the runoff 
rate of rivers was measured during the summer of 1974 in order to 
determine the permeability of the river basin. The results of meteoro- 
logical and hydrological studies of the Onikubi geothermal field 
showed that groundwater is present at a temperature of 12°C and 
hot water at 39°C at 800 to 1000 m depth. 


58806 Heat-flow measurements on the Northern Appennine arc. 
Boccaletti, M. (Univ., Firenze, Italy); Fazzuoli, M.; Loddo, M.; 
Mongelli, F. Tectonophysics; 41: No. 1-3, 101-112(3 Aug 1977). 

Temperature and thermal-conductivity measurements were 
carried out for six boreholes along a profile crossing the Northern 
Apennine chain. The heat flow varies from 95 mW m~? in Tuscany 
to 23 mW m~? in Romagna. In the light of global tectonics these 
values support the hypothesis that the Northern Apennine chain is a 
continental arc with high heat flow in the retroarc basin (Tuscany) 
and low heat flow in the trough (Romagna). 


58807 Heat flow and the mid-Atlantic rift volcanism of San 
Miguel Island, Azores. Quintino, J.; Machado, F. (National Meteoro- 
logical Service, Ponta Delgasa, Azores). Tectonophysics; 41: No. 1-3, 
173-179(3 Aug 1977). 

The volcanoes of San Miguel Island appear to be fed by a 
single elongated magma chamber at a mean depth of about 5 km. 
Magma probably rises from the yd mantle to that chamber 
through the fractures of a branch of the mid-Atlantic rift which is 
assumed to cross the central part of the island. The magma then 
flows to either side of the rift along the chamber and, as solidifica- 
tion Proceeds, the temperature is sup to be kept close to 
1200°C (about 1500°K), which gives a theoretical gradient of 100 to 
400°C km~' (or mK m~*), depending on position and on thickness of 
the magma chamber roof. At the flank of one of the active volcanoes 
of San Miguel, a gradient up to 300°C km~'! was recently measured 
in a borehole. This corresponds to a heat flow close to 15 cal cm™? 
sec™ ! (equivalent to 0.63 W m~*) through the magma chamber roof 
which must be about 4 km thick. 


58808 Areal extent of carbonate collectors and of the thicknesses 
of Devonian beds in the Pripyat depression. Zlatopol'skii, S.S.; Rzhan- 
nikov, V.E. Dokl. Akad. Nauk BSSR; 20: No. 5, 448-451(May 1976). 
(In Russian). 

A technique was used for determining the product of the 
relative content of carbonate collectors by the average porosity at 
the Rechitskom and Ostashkovichkom oil sites which had been 
investigated in detail. Construction of maps of the carbonate and 
clay beds showed that the zones of limited bed thickness corre- 
sponded to the zones with the best collector properties. This behav- 
ior indicates that the carbonate collectors are formed primarily as a 
result of leaching by deep thermal waters and as a result of subse- 
quent partial densification of the ore. (1 table, 1 fig., 16 refs.) (SJR) 


58809 Hydrochemical features of the Northern Latium (Central 
Italy), with particular reference to the Stigliano thermal springs. Baldi, 
P.; Ferrara, G.C. (ENEL, Pisa, Italy). pp 3-11 of In Proceedings of 
the international symposium on water-rock interaction. Cadek, J. 
(ed.). meg Geological ye (1976). 

International symposium on water-rock interaction; 

ae (9 Sep 1974). 
See CONF-7409168—. 
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Results of a geochemical survey of the area enclosed by 
Rome, the Bracciano Lake, Monti della Tolfa and the Lp mews 
Sea are reported. The study was mainly concerned with thermo- 
mineral springs in order to reconstruct systems of water circulation 
and to determine their peak thermality. Within this framework, 
attention was focused on a group of waters, very close to 
each other, near Stigliano, because these waters are c’ terized by 
significant physicochemical differences. The terrains outcropping in 
the area can be subdivided in two ——— a volcanic group and a 
sedimentary group. Large deposi travertine are also present. It is 


concluded that both the oe = hot waters are of meteoric origin 
and spring practically from the same feeding areas, represented 
above all by the vast volcanic rock outcrops. Two main circuits 
originate from the same feeding areas; one, near the surface, is 
located within the volcanic cover to a maximum depth of 200 to 300 


m, and the other, by contrast, is located in a confined aquifer, 
consisting of carbonate and sulfate rocks, at a depth of 600 9 1200 

m. The SiO. content constitutes a reliable geothermometer for the 
wide of the first group, but not for those of the second. The latter 
becomes rich in amorphous SiOz within the volcanic cover without 
reaching saturation. The confined reservoir temperature is lower 
than 100°C. Spring no. 124 deserves special mention. This spring 
features chemical characteristics similar to the waters circulating in 
the unconfined aquifer. It has, however, a far higher temperature 
(50°C). This could indicate that an aquifer of this type is character- 
ized by a marked thermal anomaly. (JGB) 


58810 Geothermal zone of Lake Assal (F.T.A.1.): geochemical 
and experimental studies. Bosch, B.; Deschamps, J.; Leleu, M.; 
Lopoukhine, M.; Marce, A.; Vilbert, C. (Service logique Nation- 
al, Orleans, France). pp 129-139 of In Proceedings of the internation- 
al symposium on water-rock interaction. Cadek, J. (ed.). Prague; 
Geological Survey (1976). 
rom International symposium on water-rock interaction; 
Paes Comes om Sep 1974). 
ONF-74091 

Picld work on the Lake Assal area in the French territory of 
Afars and Issas, chemical and isotopic studies of water samples and 
experiments on rock-water interactions were carried out using rocks 
and waters of the area. It is concluded that the hot springs are 
mainly meteoric water, ially mixed with Lake Assal; this is in 
contradiction with conclusions based on simple field observations. 
This fact is of great importance, for it may exted the area of 
geothermal interest beyond the restricted zone between Lakr Assal 
and Ghoubet al Kharab. The temperatures at depth were determined 
from the analytical data, using the classical methods and with a new 
Na—Ca—SiOz geothermometer. The estimated temperatures range 
from 150 to 170°C. This temperature co: to the latest 
equilibum process of the thermal waters with the rocks. Various 
methods were applied to the (experimental) solutions from the 
autoclave experiments: Si02., Na—K—Ca, Na—Ca—SiO2 methods 
give good results in the acidic tuff case, the texture of this rock 
allows the equilibrium state to be reached more quickly than in the 
case of basalt and rhyolite. (JGB) 


58811 Comparison of past and present geothermal waters, from a 
study of fluid inclusions, Broadlands Field, New Zealand. Browne, 
P.R.L. (New Zealand Geological Survey, Lower Hutt); Roedder, 
E.; Wodzicki, A. pp 140-149 of In Proceedings of the international 
symposium on water-rock interaction. Cadek, J. (ed.). Prague; Geo- 
logical Saver (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia Asia 1974). 

See CONF-74091 


The primary fluid inclusions in quartz and sphalerite from 
cores in the Broadlands field contain fluids that were trapped at 
temperatures near to those now found, indicating an ex y 
stable heat-flow re; — in the field and validating fluid-inclusion 
geothermometry. present-day fluids in the bores sampled here 
average below the boiling point of pure water at present pressures; 
this is attributed to changes in temperature, pressure, or more 
probably concentration of CO2. The apparent salinity of the fluids in 
the inclusions (expressed as NaCl equivalent) is considerably above 
present day salinities, but this may be explained in part by lowering 
of the freezing point by COs in the inclusions. Because fluid inclu- 
sions give us data about the past history of a geothermal field, the 
may eventually be useful in predicting the life expectancy of a 
and in understanding the rock-water interactions in the past and 
present, and they certainly provide input that must be considered in 
any modeling of the hydrologic and thermal regimes. 


58812 Hydrothermal alteration of pyroxene 

Otake geothermal area, Japan. Hayashi, M.; Yamasakui, T. (Kyushu 
University Hakozaki, aki, Fukuoka City, Japan). pp 158-169 of In Pro- 
— of the international symposium on water-rock interaction. 
Cadek, J. (ed.). Prague; Geologioal Survey (1976). 

“te _ Laman Pia = on water-rock interaction; 
= zechoslov: 
o See CONF-7. qO1S8 





6076 ENERGY RESEARCH ABSTRACTS 


Various types of rocks and minerals of the Otake geothermal 
area are classified. First they are classified according to the chemical 
features of the essential alteration minerals which are indicative of 
the chemical conditions of the hydrothermal solution. Under some 
chemical conditions, the pH values of the hydrothermal solution 
were inferred by the pH measurement of the solution of distilled 
water in which the altered rock powder had been immersed. Next, 
each type is further classified into four subtypes by progressive 
changes of mineral association. This kind of systematic classification 
is considered to make the correspondence between the types of 
alteration and the physicochemical conditions of alteration possible. 
(JGB) 


58813 Nesjavellir-hydrothermal alteration in a high-temperature 
area. Kristmannsdottir, H.; Tomasson, J. (Dept. of Natural Heat, 
Reykjavik). pp 170-177 of In ayy eg of the international sympo- 
sium on water-rock interaction. Cadek, J. (ed.). Prague; Geological 
Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

Types and distribution of minerals and the composition of 
thermal fluids from the Nesjavellir area are presented. It is conclud- 
ed that the degree of alteration in the area is less than expected at 
temperatures measured. This is expressed by: (1) the occurrence of 
nearly unaltered glass at a depth of 450 m and at rock temperatures 
of about 200°C, (2) the zeolite zone ranges to unusually hi 
temperatures of as much as 280°C and to a depth of 1000 m, (3) 
zone of dominant smectite minerals displays much higher tempera- 
tures than observed in other areas, (4) the epidote-chlorite zone is 
not clearly defined in the depth range of the holes. Epidote is only 
found in narrow veins in the deepest drillhole. The mineral paragen- 
esis is obviously not in equilibrium with the present temperature 
condition in the area. The temperature has increased too recently for 
the minerals to have established equilibrium with the new conditions. 
This means that the geothermal area is migrating to the north. 


58814 Origin of hydrothermal solutions and related propylitiza- 
tion in the 


and areas of tectonomagmatic activity. 
Naboko, S.I. (Inst. of Volcanology, Petropavlovsk, USSR). pp 184- 
195 of In Proceedings of the international symposium on water-rock 
interaction. Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

The origin and composition of mineral-forming solutions and 
hydrothermally altered rocks in Kamchatka are discussed. The 
direct correlation of the concentrations of As, Sb, Hg, B, Li, Ca, Rb, 
Be, Pb, and Au, as well as of bitumens with ions of Cl- and Na’*, 
testifies to the endogenous subcrustal source of the metals. (JGB) 


58815 Hydrothermal and vein minerals of the 
Yugawara geothermal area, Japan. Oki, Y.; one, T.; Suzuki, T. 
(Hot Springs Research Inst., Kanagawa, Japan). pp 209-222 of In 
ings of the international symposium on water-rock interac- 

tion. Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

Chemical components of Yugawara thermal waters are tabu- 
lated. Stability relationships among the Ca-bearing minerals of the 
area are treated in terms -- P/sub CO:/, and the activity of 
Ca**. Estimation of the partial pressure of CO2 in the hydrothermal 
system is discussed in detail. (JGB) 


58816 as a A 
Kasol 


of the Manikaran- 
India. Raymahashay, B.C. (Indian Inst. of 
Tech., Kanpur); Chaturvedi, L.N. pp 223-229 of In Proceedings of 


the international symposium on water-rock interaction. Cadek, J. 
(ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

A reconnaissance survey conducted in the Manikaran-Kasol 
area indicates that this geothermal system should be classified as hot- 
water dominated. The chemical composition of various spring 
waters, as well as results of field observations on pH, temperature, 
alkalinity, and discharge rate, are tabulated. (JGB) 


58817 epee Ss 8 Cy Bs cin Be ee 
nite-pumpellyite facies of the Central KII Peninsula 
and the Tanzawa Mountains, Japan. Seki, Y. (Engineering Saitama 
a Urawa, Japan). pp 230-235 of In Proceedings of the interna- 
um on water-rock interaction. Cadek, J. (ed.). Prague; 
fer oe se me (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 
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Data on the frequency of occurrence of various types of 
mafic metamorphic rocks in the central Kii Peninsula and the 
Tanzawa Mountains of Japan are tabulated. A comparative estima- 
tion of the concentration of CO2 and O: in fluid phases during the 
metamorphism of these two areas is given, based chiefly on these 
analyses of the carbonate-ber-ing and hematite-bearing mineral as- 
semblages. (JGB) 


58818 Investigation of three low-temperature geothermal areas in 
Reykjavik and its neighbourhood. Tomasson, J.; Kristmannsdottir, H. 
(Dept. of Natural Heat, Reykjavik). pp 243-249 of In Proceedings of 
the international symposium on water-rock interaction. Cadek, 
(ed.). rao Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia eo Sep 1974). 

See CONF-7: 


Subsurface nc of the Ellidaar, eo and Reykir 
areas is discussed. The distribution of clay minerals, sil 
zeolites, prehnite, epidote, and other minerals in ene 3 areas was 
studied. It is pointed out that the main zeolite zones are the same in 
all areas. Hydrothermal alteration in the Reykir area is greater both 
in amount and degree than in the other areas, even though the 
temperature is about 20 to 30°C lower. (JGB) 


58819 Observation of temperature and water level in Hakone 
volcano, 1972. Hirota, S.; Awaya, T. (Hot Spring Research Inst. of 
Kanagawa Prefecture Hakone, Japan). Bull. Hot Spring Res. Inst., 
Kanagawa Prefect.; 4: No. 1, 23-32(1973). (In Japanese). 

Temperatures of thermal waters have been observed since 
1967. A temperature anomaly occurred in the eastern flank of 
Kamiyama; a central cone remains at the high temperature. Observa- 
tions as shown in temperature maps before and after the accident are 
summarized. The rise in temperature seems to have stopped and 
gone down in the Gora area, recently. 


58820 Water level observation of thermal water at the eastern 
base of the Hakone Caldera, 1972, Odaka, S.; Hiroto, S. (Hot Spring 
Research Inst. of Kanagawa Prefecture, Hakone, Japan). Bull. Hot 
Spring Res. Inst., Kanagawa Prefect.; 4: No. 1, 33-36(1973). (In 
Japanese). 

The water level of thermal waters reserved as an artesian 
system has been continuously observed in a newly opened 300 m 
deep drill hole at the eastern base of the caldera. It was found that 
the difference between the highest water level and the lowest one 
amounts to 2.5 m. The water level becomes highest in summer and 
lowest in winter, depending on the amount of rainfall. Correlation of 
the water level with rainfall suggests that the influence of the rainfall 
appears about one month later in the record of the water level. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


REFER ALSO TO CITATION(S) 58795, 58806, 58807, 58819, 
58881, 58882, 58884, 58885, 58886 


58821 (CONF-770364—4) Studies on geothermal reservoirs of 
large areal extent. (Geological ape J of Japan, Kawasaki, Kan- 
atte 1977. a a (In Japanese). MF AO1 

of the developmental results of geothermal 
7; rs 1 1974 and I 1975; Tokyo, Japan (Mar 1977). 

In order to establish techniques for the exploitation of geo- 
thermal reservoirs of large extent and deep location, the Hachiman- 
daira field was chosen as a model. Studies were carried out using the 
AFMT system, ee remote sensing and geothermometric 
methods. In the A study the equipment was custom manufac- 
tured. It included a five component receiver and a transmitter with 
an output current of 10 A. Calculations were made for the electro- 
magnetic fields of each transmitting source using both electric and 
magnetic dipoles. In the phic study a thermo-camera was 
a to survey springs in Fukushima prefecture as well as the 

in Akita prefecture. These studies were made with the 
‘ooemmins deriving correlations between surface heat flow and 
subterranean structure. 


58822 Se  Seataney tate on Se competion af 
acoustic velocity and permeability in two granodiorites from the LASL 
Fenton Hill deep borehole, GT-2, near the Valles Caldera, New 
Mexico. Trice, R.; Warren, N. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jul 1977. Contract W-7405-ENG-36. 26p. Dep. NTIS, PC 
A03/MF AO1. 

Acoustic velocity and strain data were obtained on two GT-2 
samples as part of a study using acoustic data to infer or c 
volume-averaged rock microstructures. The pressure 
these data were com to the pressure of permeabil- 
ity, measured on adjacent samples, in a preliminary effort to study 
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the relation between the microstructure networks controlling these 
two bulk physical properties. For pressures below about | kbar, the 
permeability data agree well with a function involving the cubic 
power of the compressional velocity modulus. This relation is sug- 
gested from comparison of the Kozeny relation for permeability to 
the form of the functional dependence of elastic moduli on porosity 
and pore strains. Correlation suggests that in such rocks, crack 
strains are essentially linear with pressure and that the same network 
of cracks controls both permeability and elastic properties. 


58823 (USGS-OFR—76-756) New heat-flow contour map of the 
conterminous United States. Sass, J.H.; Diment, W.H.; Lachenbruch, 
A.H.; Marshall, B.V.; Munroe, R.J.; "Moses, T.H. Ir; Urban, T.C. 
(Geological Su agp Reston, Va. (USA)). 1976. 25p. TIC. 

is presented, icting the heat flow within 
the cusenaieain United States based on all data available to the 
U.S. Geological Survey (USGS) as of August 1976. Sources include 
all published data and about a hundred new USGS values currently 
being readied for publication. Tables are included on locations, heat 
oon heat production for published values plotted on the maps. 


58824 Potential systematic error when measuring the thermal 
conductivity of porous rocks saturated with a low-conductivity fluid. 
Beck, A.E. (Univ. of Western Ontario, London). Tectonophysics; 41: 
No. 1-3, 9-16(3 Aug 1977). 

Even when there is a perfect macroscopic fit between the 
surfaces of a specimen and the apparatus used for thermal-conductiv- 
ity measurements, there is a residual granular contact resistance 
which cannot always be ignored, whether or not solid or crushed 
samples are used. It was found that ignoring the granular contact 
resistance when porous materials are saturated with low-conductiv- 
ity materials can lead to results that are seriously in error; in some 
particularly bad situations the errors can be greater than 100 percent. 
A method is described for detecting the existence of, and subsequent- 
ly correcting for, the contact resistance in those cases where only 
single specimens are available. 


Analysis of heat-flow data: detailed observations in many 
holes in a small area. Lewis, T.J. (Dept. of Energy, Mines, and 
Resources, Ottawa); Beck, A.E. Tectonophysics; 41: No. 1-3, 41-59(3 
Aug 1977). 

Terrestrial heat-flow measurements were made in 71 bore- 
holes distributed over 5 km? near Noranda, Quebec. In nearly 50 
percent of the boreholes there was some evidence of water flow 
along part of their total depth. Across the area the heat-flow values, 
uncorrected for climatic variation effects, vary systematically from 
23 to 36 mW m? (0.55 to 0.85 pcal cm™? s~*). Direct water flow 
along sections of boreholes cannot account for the heat-flow vari- 
ation; a system maintained for a few thousand years, in which small 
quantities of water migrate from the surface down through the 
volcanic flow contacts and faults under the area of reduced heat 
flow, can account for the variation. 


58826 Geothermal exploration from deep-well data. Tanner, 
W.F. (Florida State Univ., Tallahassee). Am. Assoc. Pet. Geol. Bull; 
60: No. 9, 1616-1617( 1976). 

From 61. AAPG—50. SEPM annual meeting; New Orleans, 
LA, USA (24 May 1976). 


58827 Gravity survey in the Tanzawa mountains. Hiraga, S.; Ito, 
H.; Oyama, M. (Hot Spring Research Inst. of Kanagawa Prefecture, 
Hakone, Japan). ys Hot ™ Res. Inst., Kanagawa Prefect.; 4: No. 
1, oe 19 In Japanese 

At survey was made . 370 stations in the Tanzawa 
wna — July to October 1971. The accuracy of the gravity 
value was checked by measurements between Hakone Fijuya Hotel 
(an international standard station) and Kyoto University (the nation- 
al fundamental station). Bouguer anomalies of mapped area are high 
in the Tanzawa mountains and Hakone volcano, lowering —— 
toward the Sakawa plain. Two negative gravity belts from Sa; 
Bay running through the southern and the northern foot 4... 
Tanzawa mountains are consistent with two geologically im 
tectonic lines Tagonoura-Sakawa line and Tonoki-Aikawa rye > 
spectively. The Tanzawa mountains characterized by high gravity 
are high in seismic activity, whereas the two negative gravity belts 
are low in seismic activity. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 58809, 58810, 58814, 58815, 58816 


58828 yy ay pomrny fyb mang Sony ty 
Lopez, C. Geotherm. Energy Mag.; 5: 


No. 7, 14-17(Jul ul 1977. 

The resul chemical analysis of thermal spring waters are 
tabulated. The sampling points are indicated on a sketch of the 
volcano Momotombo. results of gas analyses of fumaroles at the 
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geothermal site are tabulated and discussed. A 
locations and other geochemical sample locations. 


— Gaseous components and calcareous deposit in the thermal 
water at Shirahama spa. Ichida, S.; Imaza, T. Onsen Kogakkaishi; 12: 
No. 1, 1-7(1977). (In Japanese). 
Chemical characteristics of the Miyuki hot springs in Shira- 
ew 


is “pnriaas 


hama spa were studied. This alkali bicarbonate contains 
carbon dioxide, and a large amount of calcareous 

after flowing out on the ground surface. R 

eous components, calcareous deposit, and total Guiiioteee rate of the 
spring water were examined. It was found that the amount of carbon 
dioxide gas discharged from | liter of thermal water is about 1 liter 
at the standard state. The deposit consists of calcium carbonate with 
a very small quantity of iron. The differences in the degree of 
adhesion of the deposit with pipe materials (stainless steel, 

glass fiber, iron, and aluminium etc.) were not observed. It was 
affirmed through flow tests of the thermal water that adhesion of the 
deposit can be reduced by the introduction of carbon dioxide gas 
into the thermal water pipe line. 


58830 Change of chemical characteristics of thermal water by the 
intrusion of sea water. III. Chemical characteristics of thermal water 
and mixing ratio of sea and underground water in Ito hot springs. 
Mashiko, Y.; Kanroji, Y.; Tanaka, A. Onsen Kogakkaishi; 12: No. 1, 
8-16(1977). (In Japanese). 

Ito is situated at the eastern coast of Izu Peninsula fi 
Sagami Bay. At present, there are about 374 thermal springs 
total discharge rate of 4522 m*/day, temperature ran from 25 to 
56°C. Results are reported for analyses of 46 thermal springs in 1972. 
Thermal water of Cl” greater than SO,” type, which is by 
the intrusion of sea water, is distributed at the coastal area. Chemical 
characteristics are classified as concentrated common salt 
weak common salt springs, simple thermals, and calcium c 
springs. The original thermal water in Ito thermal springs is dies 
thermal of SO,? greater than Cl” type, which is distributed in the 
inland area, and the temperature of the water is higher than that of 
Cl- greater than SO,” type. It is observed from the vertical distribu- 
tion of Cl~ that its content in the thermal water increases with depth, 
and the thermal—sea water interface slopes downward from the 
coast. The intruded sea water wedge reaches about 1200 m inland 
from the coast at the depth of 600 m. Mixing ratio of sea water and 
underground water was calculated, provided that a thermal water is 
a mixture of sea, underground, and original thermal water. The 
maximum ratio of sea water was 55. 9% in M-258 spring in the 
coastal area. The intrusion of underground water was observed in 
the inland arca. 


58831 Metal-bearing potential of the acid sulphate—chloride 
Nikitin. LB (lost of Ore Goceay, Fettuneene: Saami —— 
Nikitina, I.B. (Inst. of Ore Geology, Petrography, 

Geochemistry, Moscow). pp 178-183 of In Recaen ora of the Tang 
national symposium on water-rock interaction. Cadek, J. (ed.). 
Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

The chemical composition of the sulfate-chloride hydrother- 
mal Lower Mendeleyev springs and the chemical composition of the 
acid sulfate-chloride hydrothermal Upper Doctor's springs are tabu- 
lated. The composition of waters yee ded by drilli ~S in the 
Upper Doctor’s and Lower Mendeleyev localities is given. The 
waters circulating in the 45 to 130 m depth interval are characterized 
by significant concentrations of Cu, Zn, Pb, As and somewhat 
increased in Sb. (JGB) 


58832 pH-value, and iron, copper, zinc, and lead content of the 
soil in the Yumoto area of the Narugo Hot Springs in the 
Prefecture, Japan. Nogouchi, K.; Miyazawa, F. “Tokyo Metropoli- 
tan Univ.). pp 202-208 of In Proceedings of the international sympo- 
sium on water-rock interaction. Cadek, J. (ed.). Prague; Geological 
Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

In order to find a clue to the mechanism efped pors og or of 
sulfide minerals, the content of Fe, Cu, Sn, Pb other compo- 
nents in the hot spring waters in the Yumoto area of Narugo, as well 
as the soils at different depths in the same area, was investigated. 
Studies were initiated on the relationship between pH value and Fe, 
Cu, Sn, and Pb content of the soil. (JGB 


58833 Chemical evidence of subsurface structure and fluid flow in 
geothermal system. Truesdell, A.H. (Geological Survey, Menlo Park, 
CA). pp 250-257 of In Proceedings of the international symposium 
on water-rock interaction. Cadek, J. (ed.). Prague; Geological 
Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 
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See CONF-7409168—. 

Waters from Shoshone geyser basin in Yellowstone National 
i Oe ne aes 
in geothermal ex . Dilution, boiling, and temperature depen- 
dent reactions of water with rock and of ved with water 
and rock produce marked chemical changes in the waters of 
Shoshone geyser basin as they along a steeply dipping 
fracture system. The chan in the concentrations of certain gases 
observed in fumaroles springs, tapping water and steam from 
increasingly shallow parts of the fracture system include decreasing 
ratios of total gas/water, (CO2 + H2S)/ other gases and H2S/CO:. 

in alkaline springs include decreases in SiOz, Cl, and other 
constituents and in the ratios of ClI/HCO; and Cl/SQ,. These 
chemical changes may be expected to occur to a greater or lesser 
cones in other geothermal systems and may be of value in geother- 
exploration. 


58834 Formation conditions of different types of ane waters in 
mountain-folding areas studied by isotopic composition of oxygen and 
_ Buachidze, G.I.; Buachidze, I.M. (Dept. of Hydrogeology 
af ae Geology, Tbilisi, USSR). pp 317-322 of In Proceed- 
the international symposium on water-rock interaction. 

Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 ama 1974). 

See CONF-7409168— 

Mineral and thermal waters of the Caucasus (Georgia) were 
analyzed and the isotopic composition of aqueous oxygen and 
carbon dioxide measured. For comparison, the isotopic compositions 
of some mineral springs in France and Czechoslovakia were studied 
and waters from the Black Sea and the River Kura analyzed. 
Carbon-13 and oxygen-18 contents are tabulated. (JGB) 


58835 Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters. Gutsalo, L.K. (Inst. of Geology and Geochemistry of 
Fossil Fuels, Lvov); Vetshtein, V.E. pp 323-330 of In Proceedings of 
the international symposium on water-rock interaction. Cadek, J. 
(ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
a Neyo pt = aaa 1974). 


ouires cadudhans of hydrogen (D/H) and oxygen (**O/ 
16O) in the thermal waters from a series of volcanoes of the Kurily 
Islands of the USSR were determined. Results indicate the participa- 
tion of magmatic waters in the formation of subsurface waters. 
Isotopic data on thermal, mineral, and oil-field waters of the Califor- 
nia coastal region suggest a similar origin for those waters. (JGB) 


58836 Sulfur isotope variations in thermal and mineral waters. 
Krouse, H.R. (Univ. of Calgary, Alberta). pp 340-347 of In Proceed- 
ings of the international symposium on water-rock interaction. 
Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

Data on measurements of *S/**S in thermal spring waters 
— aye of the world were used in an attempt to establish 

ification for these waters. Waters bearing primary 

a r, dey and sulfur from sediments were used in the study. 
Isotopic anomalies caused by biological conversions are considered. 
It is concluded that **S values provide another means of classifying 
thermal spring activity, and care must be taken to avoid ambi- 
guities. (JGB) 


58837 D/H and '*O/'*O ratios of formation waters as indicators 
of water-rock interaction. Maliuk, G.A.; Artemchuk, VG. (Inst. of 
Geochemistry and Physics of Minerals, Kiev). pp 348-355 of In 
nce of the international symposium on water-rock interac- 
tion. J. (ed.). Prague; om ay Survey (1976). 
From International sym ‘2 on water-rock interaction; 
Prague, Czechoslovakia 4 

See CONF-74091 (sep 

The variations of the isotopic composition of formation 
waters of some sedimentary basins of the Soviet Union in the process 
of their metamorphism were studied. In order 


the obtained isoto- 

SS cee one with stable D/H and *O/"*O isotope 

ratios, characteristic of waters of oceanic, meteoric, “juvenile” and 

5 — le and also peculiar to brines of seawater evaporation. 

pen with Ae ny ap and ope me opamp fp it 

to determine major processes ydrogen oxygen 

| see fractionation in formation waters and to estimate those 

variations in the isotopic com of water caused by them. The 

i wa 
mined mass-spectrometrically. (JGB) 


58838 D and '*O in carbon—dioxide thermae of Karlovy Vary as 
indicators of their genesis. Vetstein, V.E. (Inst. of Geochemistry and 
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Physics of Minerals, Kiev); Pinneker, E.V. pp 368-371 of In Pro- 
ae of the international symposium on water-rock interaction. 
Cot , aos ). , Paees Geo Survey (1976). 
aS posium on water-rock interaction; 
Prague, r Conchoslovekia (9 1974) 
Be See CO CONF-74091 Sep 4 
Samples of mineral waters of the Western Bohemian carbon- 
dioxide thermae of Karlovy Vary and cold carbon-dioxide waters of 
Frantiekovy Lazne were collected. For comparison the surface 
water from the River Tepla (above Karlovy Vary) and from a 
shallow bore hole revealing a granite fracturing zone were 
The isotopic analysis of hydrogen and oxygen was a eae by 
mass spectrometry. Contents of deuterium and '*O in the carbon 
dioxide waters are tabulated. (JGB) 


EXPLORATORY DRILLING AND WELL LOGGING 


58839 Bern nr pera Studies on techniques of internal mea- 
surements in geothermal wells. (Geological Survey of Japan, Kawa- 
saki, Kenegeve). 1977. 18p. (In Japanese). MF AO1. 

eeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

In relation to the 1975 develo; opmental plans for well studies, 
an SP sonic logging device, a continuous flowmeter and other 
pressure resistant testing equipment were discussed. The SP logging 
device can measure both the S and P elastic wave 
characteristics of the strata exposed within the well ape uantita: 
tive information on the voids and cracks present. 
with a microseismograph device possessing a full wave display and 
an intensity log it can provide constant visual monitorin; ring of cracks, 
alteration zones and fracture zones. In relation to the 1976 develop- 
mental plan, a cooling device for electronics packets, the electrical- 
echo conversion efficiency of an S-wave oscillator and a pressure 
logging device were discussed. 


58840 (NVO—184) Operations plan Coso geothermal explora- 
tory hole No. 1 (CGEH-1). (Energy Research and Development 
Administration, Las Vegas, Nev. (USA). Nevada Operations Office). 
Jun 1977. vp. Dep. NTIS, PC A04/MF AOI. 

An investigative program is described, involving the drilling 
and testing of an exploratory hole to a nominal depth of 4,000 feet 
with an option to drill to a depth of 6,000 feet. following are 
covered: management and organizational concept; program ele- 
ments—description, detailed drilling program; materials, services, 
and equipment provided by ERDA, NWC; site selection; site access 
and security; health and safety; permits and approvals; rting; 
environmental impact; funding; schedule of activities; ead pub 
information. The license and reporting forms are included in Brthe 
appendices. (MHR) 


58841 (TID—27312) Hawaii Geothermal Project. Well — 
tion report: HGP-A. (Kingston, Reynolds, Thom and Allardice L’ 


Auckland nf a= Sep 1976. Contract EY 76-0-05.1093 
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vi Fie Ha Haweit Mectetent Project was organized to focus the 
resources of the University, the State, the County of Hawaii and the 
Federal Government through the offices of the United States 
Energy Research and Development Administration (ERDA) on the 
identification, generation and utilization of geothermal energy on the 
Big Island of Hawaii. Phase I of the project was organized into 
geophysical, engineering, environmental, socio-economic and re- 
search drilling program 
summer of 1973, with the major emphasis on the geophysical as- 
pects. In early 1974 it was apparen' 


pro 

me aren by the surveys. Conseq 

was established in April 1974 to develop 

drilling program and site selection. The committee considered all the 

geophysical, geological, thermal and geochemical evidence, and 

— that oy | most favorable site was on the Pahoa self- 

potential anomaly. However, as it was not possible to 

fo dil there, the site was shifted northeast to a slightly les favor 

able ition, where permission to drill was 

Kapoho Land and Development Company. Invitations to bid on the 

job were sent out to twenty-eight g companies, in addition 

= advertising, in early June. Only one bid was received, from 
ater Resources International Inc. of Honolulu, and after assess- 

ment this bid was accepted. The drilling site was dedicated on 22 

November, and mobilization had proceeded far enough to enable the 

contractor to start drilling on 10 December 1975, using a Spencer 

Harris model 7000 drilling rig. The yooceduves followed and equip> 

ment used in the completion of the well are described. 


58842 Continuous logging of temperature gradients. 
J.G.; Beck, A.E. (Univ. of Western Ontario, London). Tectonophy- 
sics; 41: de” 1-3, 1-7(3 Aug 1977). 

A description is given of a system for continuously a bik 


gradients at a rate of 0.2 ms™', toa 


temperature 
degree of accuracy—approximately 1 mk m~? in it and 2 m 
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resolution in stratigraphy for thermal resistivity contrasts of 20 
percent. The results will be useful for monitoring the return to 
equilibrium of a borehole, for determining the distribution of thermal 
properties wy | a borehole, as an additional aid to core selection in 
terrestrial heat-flow work, and for stratigraphic correlation. 


LEGAL AND INSTITUTIONAL ASPECTS 


58843 (EQL-Report—11) Structure of the geothermal industry 
through 1974. Montgomery, W.D. (California Inst. of Tech., Pasade- 
na (USA). Environmental Quality Lab.). Jul 1975. Contract EY-76- 
S-03-1086. 97p. Dep. NTIS $3.00. 

The four topics covered are: the technical and institutional 
conditions that shape geothermal development, the factors that 
determine the value of a geothermal lease, patterns of bidding for 
geothermal leases offered by the Federal government, and the 
emerging structure of the geothermal industry. 


58844 (NSF-RA-S—75-003) Proceedings of conference on geo- 
thermal energy and the law. Stone, C.D. (University of Southern 
California, Los Angeles (USA). Law Center). 1975. 77p. (CONF- 
750268—). of Southern California, Santa Barbara. 

From Conference on geothermal energy and the law; Santa 
Barbara, California, United States of America (USA) (3 Feb 1975). 

Work group reports are presented for the following problem 
areas: legal and a institutional barriers complicating efforts at the 
earliest stages of geothermal development; the perspective of poten- 
tial investors and the connection with specific uncertainties in the 
legal environment; preserving the interests of the government, the 
public generally, and the private geothermal lessors; the various 
water law conflicts, including potential conflicts between users of 
water in geothermal production and users of water for other pur- 
poses; jurisdictional conflict and overlapping administration; and 
problems of utilities and dependent users. (MHR) 


58845 (NSF-RA-S—75-050) Geothermal energy and the law. I. 
The Federal Lands mt Program. Stone, C.D.; McNamara, 
J. (University of Southern California, Los Angeles (USA). Law 
Center). . 30 1975. vp. Science Foundation, Washington, DC. 

A br range of problems in the legal and institutional 
environment which hampers the development of the geothermal 
industry is discussed. The topics include: the development of geo- 
thermal energy; pre-leasing procedures—public vs. private assess- 
ment; exploratory permits and related strategies; the rate of geother- 
mal leasing-past and future; compensation strategies; lessee qualifica- 
tions; lands available for leasing; noncompensatory lease terms; 
ongoing leasehold and production requirements; problems of "sec- 
ondary” geothermal uses; and water !aw conflicts. (LBS) 


ECONOMIC AND FINANCIAL ASPECTS 


58846 Commercial bank financing of geothermal development. 
Miller, R.J. Geotherm. Energy Mag.; 5: No. 7, 32-33(Jul 1977). 

The history of geothermal financing is sketched briefly. The 
types discussed are exploration financing, production financing, and 
project financing. The effect of the ERDA guarantee program is 
discussed. (MHR) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


58847 (CONF-770364—12) Research and development of tech- 
niques for removing arsenic from geothermal hot water. (Kyushu 
Electric Power Co., Inc., Fukuoka (Japan)). 1977. 7p. (In Japanese). 
MF AOI. 

From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

Electrolytic coagulation and electrolytic reduction methods 
for the removal of arsenic from hot water boiling out of the 
Hatchobara geothermal field were studied. Special analytic equip- 
ment was constructed for the trials. It was shown that the coagula- 
tion method had the ability to lower the concentration of arsenic to 
0.05 ppM. The sludge resulting could be solidified by filter pressing 
into a well dehydrated mass. The electrolytic reduction technique 
appears g but requires the development of a higher perfor- 
mance pave = bath. A combination of the two systems will 
probably be the most effective method. 


58848  artinmerg™ The analysis of subsidence associated with 

Volume 1. Handbook. Atherton, R.W.; Fin- 
nemore, E.J.; Gillam, M.L. (Systems Control, Inc., Palo Alto, Calif. 
(USA)). 1976. Contract NSF-AER75-17298. 287p. NTIS PC 
A13/MF AOl1. 


GEOTHERMAL ENERGY 


Te en ae ee 
associated with geothermal development, and i i 
methods to eet he pe ee ee 
geothermal site. The results of this study are presented in 
volumes. Volume 1 is designed to serv wera a concise reference, a 
handbook, for the evaluation of the potential for land subsidence 
from the development of geothermal resources. 


58849 (PB—263693) The analysis of subsidence associated with 
geothermal development. Volume 2. Research report. Atherton, R.W.; 
Finnemore, E.J.; Gilliam, M.L. (Systems Control, Inc., Palo Alto, 
Calif. (USA)). Sep 1976. Contract NSF-AER75-17298. 668p. NTIS 
PC A99/MF AOI. 

Volume 2 provides a compendium of research results on 
subsidence and geothermal energy. It provides backup information 
to the subsidence Handbook. Topics treated include 
tals of geothermics, the geology and physical 
dence, a survey of subsidence and reservoir’ 
evaluating subsidence potential via analogy or analysis 


58850 (PB—263694) The analysis of subsidence associated with 
geothermal it. Volume 3. Information —_ c— M.L.; 

Kenks, B.E.; Atherton, R.W. (Systems Contro! » Palo 

Calif. (USA)). i 1976. Contract NSFLAERTS 17298, "185p. NTIS 

meg 3 f fe Soe a of 

Volume 3 consists of four major parts: (1) A 

specialized terms as they are used in geothermal subsidence 

directly related topic areas, (2) A listing of institutions and a 

tions possessing specialized collections of documents related to geo- 

thermal subsidence, (3) A keyword index of the documents obtained, 

and (4) an alphabetical listing of more than 1000 documents collect- 

ed and catalogued during the study. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 58847 


58851 (SAND—77-0509) Potential fuel production from magma. 
Northrup, C.J.M. Jr.; Gerlach, T.M.; Modreski, P.J.; Galt, J.K. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1977. Contract 
EY-76-C-04-0789. 33p. Dep. NTIS, PC A03/MF AOI. 

Recent calculations and measurements indicate that basaltic 
magma is a new, extensive source for fuels (hydrogen, carbon 
monoxide, and methane). The fuel juction processes have been 
found to occur in nature as well as 


broadened beyond producing only steam and heat. When magma is 
considered as a geothermal resource, its use for the direct production 
of fuels should be included. It is possible to generate a mole 
percent hydrogen when water-rich fluid is equilibrated with the 
ferrous and ferric iron in The basis of the fuel luction 
processes, the fuel yields for injected water and water plus natural 
organic matter, and the increased geothermal resources that would 
be made available by these processes are described. 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 58793, 60052 


58852 (C00 ae aee Minutes: third meeting of center 
for the analysis of thermal/mechanical energy 
(Brown Univ., Providence, R.I. (USA). Div. of Engineering). 
1976. Contract EY-76-S-02-4051. 29p. (CONF-761169—(Summ.)). 
Dep. NTIS, PC A03/MF AOI. 

From 3. meeting of center for the analysis of thermal/me- 


chanical energy conversion <a Providence, Rhode Island, 
United States of America (USA) (4 Nov 1976). 

The agenda, executive ——- approved minutes, and list 
of participants are included. An appendix contains a draft of the 
introduction to Geothermal Energy Sourcebook and outlines for 
two other sections of the Sourcebook. (MHR) 


POWER PLANT SYSTEMS AND COMPONENTS 


58853 (CONF-770364—9) Research and development of vapor- 
combined binary cycle geothermal power generation system. (Mitsubi- 
shi og Industries Ltd., Tokyo Wapan)). 1977. 13p. (In Japanese). 


MF 

From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

a iven of first year research and development of a 
binary cycle geot electrical power generation system in 
which a small amount of steam is used. A small scale 
pilot plant is ready for operational trials and all basic design param- 
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eters have been determined. This pilot system has been created in 
order to determine the feasibility of large scale application of binary 
cycle equipment to geothermal electrical power generation. 


58854 (COO—4051-8(App.C)) Application of conventional su- 
perheaters in power Khalifa, H.E. (Brown Univ., 
Providence, R.I. (USA)). 1976. Contract EY-76-S-02-4051. 13p. Dep. 
NTIS, PC A02/MF AOl1. 

It was shown previously that the application of geothermal 
feedwater heating in an otherwise conventional steam power cycle 

greatly improves the utilization of the geothermal resource. Here, a 

study of the benefits of applying fossil-fuel superheating in the case 
of flash or vapor-dominated systems is presented. It is suggested that 
the combination of a flash system and a conventional superheater 
may prove to be attractive in the case of geopressured reservoirs 
producing some methane. (MHR) 


58855 East Mesa Geothermal Component Test Facility. Cum- 
mings, C.R. (Energy Research and Development Administration, 
San Francisco). Geotherm. Energy Mag.; 5: No. 2, 8-9, 11-12(Feb 
1977). 

” The geothermal resource in the Imperial Valley is considered 
to be a particular en ig challenge—this resource is liquid- 
dominated and wpically of moderete to high salinity. In order to 
assist industry in tapping this energy resource, ERDA and BLM has 
established the Gootkannel Component Test Facility at East Mesa in 
the Imperial Valley. GCTF is expected to contribute significantly to 
ERDA's goal of having 7,500 MW of geothermal power on line by 
1985. A high riority test in geothermal applications is the develop- 
ment of brine ~ exchangers. In addition to the single-flash system, 
characteristics of alternative power cycles will be evaluated, includ- 
ing the binary fluid cycle (isobutane, Freon, ammonia), two-phase 
expansion cycles (total flow concept), and combined or hybrid 
cycles. The problems of brine delivery and reinjection will also be 
investigated as will the potential for direct-use applications of geo- 
thermal energy. (MCW) 


58856 Power production from high-salinity geothermal waters. 

Sheinbaum, I. (I. Sheinbaum Co., re ot pp 230-239 of In 
mona LA: tackling the crisis. Robinson, J 

¥ CA; Western Periodicals ——— (1976). 

From Los Angeles Council vp Scientists meeting; 

7 aaaaee California, United States of America (USA) (19 May 


W. (ed.). North Holly- 


See CONF-7605141—. 

It appears that the first electrical ao gd production from a 
liquid-dominated geothermal-reservoir will be generated in the Im- 
perial Valley from a high temperature, high-salinity reservoir. Much 
work has been done on the anenten of binary cycles and others to 
the low- and ature reservoirs. However, little or no 
process development has been done for high-salinity, high-tempera- 
ture, liquid-dominated geothermal reservoirs. Until recently, there 
were only two viable processes and one experimental process for the 
production of power from these reservoirs. Both of the viable 
processes are rather inefficient and —— a relatively high initial 
capital investment. The applicability of the Direct Contact Binary 
Cycle to the production of power from high-temperature high- 
salinity reservoirs is explored, and it is compared with the two 
existing cycles. The Direct Contact Binary Cycle can be character- 
ized as a highly efficient, flexible, and very economical cycle when 
compared to other power-conversion processes. The process is espe- 
cially suited for handling high salinity and precipitating brines. 
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58857 (TREE—1134) Geothermal R and D project report, Octo- 
ber 1, 1976—March 31, 1977. Kunze, J.F. (ed.). (EG and G Idaho, 
Inc., Idaho Falls (USA)). —. * a Contract EY-76-C-07-1570. 
153p. Dep. NTIS, PC A08/MF 

Sites oll callie ap dares daw teetuneed walls te 
Raft River and the two shallow (1200 ft) wells in Boise, plus the 
experiments leading to improved technology and lower cost for 
electricity produced from 300°F wells are covered. Non-electric 
quid cumiion. Agpostn A; to as low as 100°F also receive 

attention. Appendix A contains a paper: "Evaluation and 

Considerations for Liquid-Liquid Direct Contact Heat Ex- 
changers for Geothermal Applications.” Appendix B is a summary 
of the Fr Freon-113 experiment results. (MHR) 


DRILLING TECHNOLOGY AND WELL HARDWARE 

REFER ALSO TO CITATION(S) 58841 

58858 (CONF-770364—8) Studies on drilling and crushing tech- 
niques for high temperature rocks. (National Research Inst. for Pollu- 


tion and Resources, Kawaguchi, Saitama (Japan)). 1977. 7p. (In 
Japanese). MF AO1. 
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From M of the pag tay ag ae of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 19 

In order to upgrade mechanical ailing. techniques for high 
temperature rocks a crushing experiment was conducted with roc 
heated to 600°C. The specimens were Izu bluestone, Akiyoshi 
marble, Sanjome andesite and Emochi andesite and were 15 cm? in 
size. The bits used were 5 mm button tips and wedge bits with tip 
angles of 60° and widths of 10 mm. After being heated a specimen 
was crushed with a static load and the temperature, bit load, penetra- 
tion depth, amount of rock crushed and energy required were 
measured. Results are presented graphically. An electrical melting 
drilling technique is also being developed. 


58859 (Gooles 770364—14) View of exploitation and drilling 
techniques. (Geological Survey of Japan, Kawasaki, Kanagawa). 
1977. 12p. Lag a nag MF AO. 
rom Meeting of the mag oe oy om ae of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 19 
The depth, scale and properties anal y permeability) of 
geothermal reservoir rock are under investigation at selected sites 
0 as Matsukawa and Takinoue, south of the Kokonoe geothermal 
field. Promising procedures for exploitation assessment include isoto- 
pic chemical procedures which can provide a great deal of informa- 
tion on the behavior of hot water. Drilling techniques are being 
improved and experimental equipment has been built capable of 
penetrating 3 to 5 km at 400°C and 500 kg/cm’ Well logging 
— is being designed to operate at 250°C and 200 kg/cm* 
is logging equipment will utilize both S/P and ES techniques. 


58860 (COO—2677-7) Design of a water jet drill for development 
of geothermal resources. Progress report, March 1, 1977—April 1, 
977. Summers, A.; Lehnhoff, T.F. (Missouri Univ., Rolla (USA). 
Rock Mechanics and Explosives Research Center). 1977. Contract 
EY-76-S-02-2677. 19p. Dep. NTIS, PC A02/MF A01. 

Research on water jet drilling of rock is summarized. The 
major accomplishment within this time frame has been the modifica- 
tion of the nozzle in order to achieve a drilling rate of 40” per 
minute in Missouri Red Granite. The major problems encountered 
have been a failure in the cavitation test rig, necessitating its return 
to the manufacturer and delays in obtaining the necessary equipment 
for the field drilling unit. 


58861 (LA-UR—77-840) Utilization of melting techniques for 
borehole wall stabilization. Altseimer, J.H. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 12p. 
(CONF-770440—1 ). . NTIS, PC A02/MF A011. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
—— (USA) (12 Apr 1977). 

A research ay og on the Subterrene concept based on 
excavation by melting been completed. Theoretical and experi- 
mental studies were made for a one range of applications. Most 
recently, a study of Subterrene deep geothermal well production 
systems predicted that, compared to rotary-drilled wells, signi t 
cost savings are possible, e.g., 2 and 4 million dollars for 10- — 
wells and geothermal gradients of 25 and 40 K/km, respectively. 
was also concluded that for most wells the rate of penetration of the 
melting bits should be increased several times over that attained in 
the Subterrene tests. Subterrene melting penetration tests showed 
that borehole glass liners can be formed in a wide variety of 
materials and structural characterization tests showed that tuff glass 
cylinders can be many times stronger in compression than the parent 
material. Also, the tests showed that the rock-glass liner permeability 
decreases rapidly with confining pressure. New melting devices are 
conceivable that could line rotary-drilled boreholes with rock glass 
or other materials with resultant improvements in well costs. With 
emphasis on borehole liners, an overview of Subterrene program 
results, data on rock-glass liners, and suggestions on how molten 
materials might be applied to the borehole wall as part of a rotary 
drilling operation are presented. 


58862 (LA-UR—77-1355) New turbodrill for geothermal drilling. 
Maurer, W.C.; Nixon, J.D.; Matson, L.W.; Rowley, J.C. (Los 
Alemos Scien Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
CONF-770804—9). Dep. NTIS, PC A02/MF AO1. 

“From 1S intersociety energy conversion engineering confer- 

ence; W: District of Columbia, United States of America 


ashington, 
(USA) gs antuaa ; 
gh-temperature, 275°C (550°F), turbodrill is bog | 

contigad for use in drilling geothermal wells. Performance of 

existing downhole drilling motors is limited in these holes because 
the motors contain materials, often elastomers, which degrade rapid- 
ly at elevated temperatures. Materials for the advanced turbodrill 
were selected for -temperature service conditions. The ad- 
vanced turbodrill will be tested in the Los Alamos Scientific 
Laboratory's hot dry rock geothermal wells. The turbodrill is de- 
See ae Ee anes Se eins haw & Svetet Goel Gomes 
thrust roller bearings for lubrication and cooling. Design of the 
turbine blading provides four times the torque of existing drill 
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motors. The design also incorporates spare seals which are activated 
as the primary components wear, thereby minimizing time and 
expense of round trips for repairs or replacement. The torque- 
rotational characteristics were selected to be compatible with tung- 
sten carbide button insert bits for long-life operation and efficient 
penetration in hot, hard geothermal formations. Drill motors have 
been used in drilling and completing wells in several geothermal 
fields. They have been especially valuable in directional drilling. The 
new temperature-resistant turbodrill is intended to provide increased 
effectiveness in all directional drilling applications and offer econom- 
ic alternatives for completing geothermal wells. 


58863 Inhibition of scale deposition in high temperature wells. 
Zilch, H.E.; Fischer, P.W. (to Union Oil Co. of California). US 
Patent 4,032,460. 28 Jun 1977. Filed date 28 Oct 1975. 8p. 

This patent pertains to a method of inhibiting the formation of 
scale from aqueous solutions containing scale-forming ions at tem- 
peratures of up to 400°F and above during production and utiliza- 
tion of such aqueous solutions. The method comprises adding to the 
solutions certain amines, amides, thioamides, carboxylic acids or 
— reaction products of carboxylic acids and various amines. 10 
claims. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


58864 (BNL—50665) Alternate materials of construction for 
geothermal applications. Progress report No. 12, January—March 
1977. Kukacka, L.E.; Sugama, T.; Fontana, J.; Horn, W.; Amaro, J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 25p. Dep. NTIS, PC A03/MF AO1. 

A program to determine if concrete polymer materials can be 
utilized as materials of construction in geothermal processes is in 
progress. To date, several high temperature polymer concrete sys- 
tems have been formulated, laboratory and field tests performed in 
brine, flashing brine, and steam at temperatures up to 260°C (500°F), 
and economic studies started. Laboratory data for exposure times up 
to 2 years are available. Results are also available from field expo- 
sures of up to 12 months in four geothermal environments. Good 
durability is indicated. Work at two of these sites is continuing and 
tests have recently been initiated at two locations in the Imperial 
Valley. Work accomplished during the period January 1 to March 
31, 1977 is described in the current report. 


58865 (CONF-770310—5) Silica precipitation and scaling in a 
dynamic loop system. Bohlmann, E.G.; Shor, A.J.; Berlinski, P. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 1lp. Dep. NTIS, PC A02/MF AO1. 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, Texas, United States of America (USA) (20 
Mar 1977). 

A titanium corrosion test loop was modified to provide a 
dynamic facility for studying the formation of silica precipitates and 
scale from simulated geothermal brines as a function of composition, 
temperature, and flow conditions. A schematic of the modified loop 
system is presented. The principal components and connecting 
piping are all constructed of commercially pure titanium. These 
components include a centrifugal pump, silica saturator column, 
segmented heat exchanger, reheat heat exchanger, and a high pres- 
sure feed pump (stainless steel). The system is designed to circulate 
simulated geothermal brines saturated with silica to approximately 
300°C for study of silica scaling. Data obtained from a test run are 
included. (JGB) 


58866 (LBL—6337) Study of treatment methods for geothermal 
fluids. Phillips, S.L.; Mathur, A.K.; Doebler, R.E. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). May 1977. Contract W- 
7405-ENG-48. 13p. (CONF-770609—5). Dep. NTIS, PC A02/MF 
AOi 
From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, California, United States of America 
(USA) (27 Jun 1977). ; 
study of methodology used to control geothermal scaling 
and corrosion is presented. The information used for this study was 
screened from the geothermal, oil and gas, wastewater disposal, and 
boiler water treatment industries. This information was evaluated 
and the current state of knowledge and methodology concerning the 
treatment of geothermal brines to control scaling and corrosion in 
geothermal electric power production was assessed. Currently, geo- 
thermal scale in pipes and wells is removed by physical or chemical 
methods. There is a growing effort to develop methods for control- 
ling scale formation for both fresh and spent brines, including pH 
adjustment and application of an electrical potential for fresh fluids, 
and coagulation to treat spent fluids. Current methods of corrosion 
control center around planned replacement of piping and other plant 
components, with efforts focused primarily on development of mate- 
rials with improved corrosion resistance. Recommendations for ad- 
ditional work include the following: (1) chemical and physical 
characterization of brine and scale compositions; (2) basic data on 
the mechanism of scale formation and the effects of inhibitors; (3) 
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development of instrumentation to monitor geothermal brine con- 
stituents; (4) correlation of laboratory results with field test data, and 
(5) screening of currently available commercial inhibitors for appli- 
cation to geothermal brines. 


58867 (UCID—17261-76-4) Geothermal materials 

terly report, October—December 1976 and January—March 1977. 
Goldberg, A.; McCright, R.D.; Garrison, R.E.; Harrar, J.E. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Mar 1977. 
Contract W-7405-ENG-48. 33p. (UCID—17261-77-1). Dep. NTIS, 
PC A03/MF AO1. 

Results of materials testing are described in a field experiment 
in which acidified brine was expanded through nozzles to atmo- 
spheric pressure. A variety of materials was tested as erosion/ 
corrosion wearblades, bent-beam stress-corrosion i 
corrosion electrodes. Results show that Ti—6Al—4V has 
for total-flow turbine applications and that low-alloy steels may be 
useful as plant materials in low-temperature applications for acidified 
brine. The analysis of several component failures is discussed. 


58868 (UCRL—79468) Using Salton Sea geothermal brines for 
electrical power: a review of progress in chemistry and materials 
technology, 1976 status. Tardiff, G.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 31 May 1977. Contract W-7405- 
ENG-48. 12p. (CONF-770804—8). Dep. NTIS, PC A02/MF AOI. 

From 12. intersociety a= conversion engineering confer- 
ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977). 

Geothermal energy development research at the Lawrence 
Livermore Laboratory + ie 1976 has been aimed at solving the 
problems associated with the use of high-temperature, hi ini 
brines found in the Salton Sea Geothermal Field for their practical 
conversion to electrical energy. Specifically, part of the program has 
been oriented toward solving the: problems of scale and solids 
deposition and corrosion of system com ts that are to 
the highly mineralized brines. Brine acidification was fi to be a 
promising method for controlling scale and solids deposition. Titan- 
ium, zirconium, and chromium-molybdenum alloys were shown to 
be the best economical corrosion-resistant materials for use in var- 
ious parts of a total-flow turbine system. Scale and solids control and 
materials tests for conversion systems based on brine flashing are 
a being evaluated. Some initial results and test plans are 

iscussed. 


58869 Calcite—aragonite deposition in geothermal wells. James, 
R. Geotherm. Energy Mag.; 5: No. 7, 18-24, 26-28(Jul 1977). 

The wells of the Kizildere Geothermal field of southwest 
Turkey were studied. The analysis of average well water when 
discharged to the atmosphere and cooled to room temperature is 
tabulated. Deposition thicknesses in meters/year at the test pressures 
are given. Chemical analyses of samples of —— and calcite 
deposited within the wellhead equipment are . The deposi- 
tion is discussed relative to temperature dependence and pressure 
dependence. (MHR) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


58870 (UCRL—52271) Metering low-quality steam-water flows. 
Crowe, C.T.; Weiss, H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 26 Apr 1977. Contract W-7405-ENG-48. 
33p. Dep. NTIS, PC A03/MF AO1. 

The simultaneous measurement of mass flow rate and quality 
of low-quality steam-water flows is of primary interest in evaluating 
and monitoring the flow from geo resources. The experience 
acquired at LLL in attempting to perform such measurements with a 
double flash (meter-valve-meter) arrangement using orifices and 
venturis is related. The mass flow correlations proposed in the 
literature are reviewed and a new correlation based on the ener; 
= is introduced. The data are presented and evaluated in light 
of these correlations. Directions for future research in this area are 
suggested. 


SAFETY AND CONTROL 
REFER ALSO TO CITATION(S) 59913 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


58871 (LA-UR—77-1690) Fluid injection profiles: modern analy- 
sis of wellbore survey. Murphy, H:D. 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
12p. (CONF-771014—1). Dep. NTIS, PC A02/MF A01. 

From 52. annual meeting of the Society of Petroleum Engi- 
neers; Denver, Colorado, USA (9 Oct-1977). 

Exact ~~ angina solutions for heat flow in a fluid 
injection well are presented. using approximate results, 
temperature surveys can be cole analyzed in the field, and the 
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departing flow rates at these 

ly determined. Although this method eliminates 

igenous and post injection shut-in temperatures, 

ys must be taken just before and during the injection 

which can be as short as several hours. In the application 

ibed the method was used to locate the depths where hydraulic 
eee: were initiated in a hot dry rock geothermal well. 


58872 Recovery of geothermal energy. Bouck, L.S. (to Cities 
Service Co.). US Patent 4,030,549. 21 Jun 1977. Filed date 26 Jan 
1976. 8 
A A subterranean formation is penetrated by a borehole. The 
and i 


i system. 
locus in the borehole and the formation f the network. 12 claims, 2 
figures. 


58873 Hot, Dry Rock (HDR) geothermal energy: exploitation 
and Laughlin, A.W.; West, F.G. (Los Alamos Scientific 
Lab., yo Am. Assoc. Pet. Geol. Bull.; 61: No. 5, 807(May 1977). 
rom AAPG—SEPM annual convention; Washington, DC, 
USA (2 us Jun a 
The Los Alamos Scientific Laboratory (LASL) method of 
extracting geothermal energy from HDR requires two drill holes 
connected & depth by a large, vertical, hydraulic fracture. Water, 
aa fe oe hole, is heated as it passes along the 
fracture toward the second drill hole, through which it is returned to 
the surface. This method of energy extraction is being tested at 
Fenton Hill near the Valles Caldera in north-central New Mexico 
where suitable reservoir conditions have been demonstrated (200°C, 
essentially impermeable rock) at a depth of 3 km. With continuing 
success in cence Mien extraction technique and characterizing 
the first proven HDR site, it is now appropriate to examine and 
evaluate exploration techniques for this type of geothermal deposit. 
Geologic, geochemical, and geophysical techniques have been used 
to identify and characterize the HDR part of total geothermal 
system related to the Valles Caldera. As is usual in exploration, a 
combination of techniques has proved most useful. Geologic map- 
S geochronology, ee heat-flow measurements were used to 
uate the nature, aon 208 itude of the heat source. A variety 
of geologic and geophysical techniques provided information on the 
permeability of the potential reservoir. Much of the information 
gained and tested by drilling at Fenton Hill now can be applied to 
the search for other HDR sites. 


58874 Extraction of geothermal energy by two-loop systems. 
Alad’yev, LT.; Sa v, Ye.V.; Trusov, V.P.; Fardzinov, V.K. 

i vskiy g Inst, USSR). Heat Transfer - Sov. Res.; 8: 
No. 2, 86-91(1976). 


Fracturing of rocks and subsequent pumping of water 
through them is currently extensively employed as a means of 
geothermal energy extraction. One of the ible ways of doing so-- 
extraction of heat by two-loop systems--is described in this paper. 
The efficiency of these systems is proven by hydrodynamic and 
economic analysis. The use of the two-loop system increases substan- 
tially the available heat resources. 


DIRECT ENERGY UTILIZATION 


oe (BNL—22977) Some considerations for dis- 
trict heating. Karkheck, J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 17p. (CONF- 770681—1). 

Dep. NTIS, PC A02/MF A011. 
From NATO-CCMS conference on the economics of direct 
energy; Washington, District of Columbia, USA 


geothermal resources in relation to the 
tion centers in the U.S. is considered. ital 
discussed. Estimates 


. The specific 
roma for direct use of geothermal energy is cited. (JGB) 
Boise rediscovers geothermal. Hamilton, B. Geotherm. 
Lond 5: ond 36-39(Jul 1977). 


space heating in Boise, Idaho since 
“ Ect of cheap natural gas on geothermal seis 

mentioned. Plans ior expansion in geothermal development are 

sketched. Boise’s ERDA grant to in 

institutional involved is mentioned. Environmen’ 


discussion of geothermal heating in Klamath Oregon is 
icnded wih crphass on the need for dnc esting there : 
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58877 Geothermal heat, instead of ee powered compres- 
sion, proposed for cooling a small residence or office building. Weh- 
lage, E.F. Geotherm. Energy Mag.; 5: No. 6, 31-38(Jun 1977). ‘ 

A proposed system in which low-grade geothermal heat is 
used in place of the compressor motor of a heat pump to supply a 
cooling system for small buildings is described. The key process in 
the use of geothermal heat as a direct source of energy for refrigera- 
tion is an absorption refrigeration system. Two systems are suggest- 
ed—the use of LiBr as absorbent and water as the refrigerant, and 
the use of water as the absorbent and ammonia as refrigerant. Flow 
diagrams for a system which allows for parallel flow of heat ex- 
changers (continued operation while cleaning one exchanger) is 
described. (JGB) 


58878 Potential for heating western tree seedling greenhouses 
with geothermal energy. McDonald, S.E.; Austin, C.F.; Lott, J.R. 
Missoula, MT; USDA Forest Service Equipment Development 
Center (Nov 1976). 18p. (NP—22012). 

Geothermal energy is compatible with greenhouse heat ex- 
change hardware, and it is abundant in the western United States. 
Geothermal resources suitable for greenhousing are natural springs, 
deep hot water or steam wells, and waste water from electrical 
power generating plants. The wisest approach to using geothermal 
energy is to seek out and use known resources. Factors influencing 
greenhouse heating needs include climate, elevation, structure, = 
growing regime, as well as the attributes of the geothermal ener, 
source: heat, quantity, quality. Greenhouse sites should be pate mom 
for suitability, size, availability of labor supply, markets, etc. A 
sound economic assessment based on good engineering and geologi- 
cal advice will illustrate advantages and problems. When considering 
geothermal energy as an alternative energy source these steps are 
recommended: (1) determine the geographic region greenhouse will 
serve; (2) tabulate known geothermal resources within region; (3) 
rank potential locations in terms of geothermal fluid chemistry and 
location; (4) obtain data on chemistry, flow potential, temperature, 
and probable lifespan of resources; (5) conduct economic analysis of 
proposed greenhouse operation using these geothermal sources; 
compare with optimum fossil fuel economics and long term availabil- 
ity in the region; (6) proceed with project if economically attractive. 


58879 Characteristics of residential heating with geothermal 

water and electric power. Badavov, B.G.; Sultanov, Yu.I. pp 148-150 
ae In Izucheniye i ispolzovaniye ubinnovo tepla zemli v vulkanic- 
noy oblasti. Moscow; Tezisy Dokladov (1976). (In Russian) 

Five million cubic meters of geothermal water are annually 
extracted in Dhagestan. The wells yield 50 to 100 tons/h and the 
water temperature is 60 to 110°C at the overall mineralization level 
of 10 g/liter. The cost of one well is 300 to 500 thousand rubles. The 
well utilization factor is determined by the utilization of its yield, by 
the temperature drops to be overcome, and by the annual well 
utilization index. Systems with straight geothermal heating are char- 
acterized by a low utilization factor. More efficient are thermoelec- 
tric systems where geothermal water from a well supplies the base 
demand on the load curve. The well utilization factor increases then 
from 0.42 to 0.57. The hours of well utilization increase then from 
3680 to 4990 annually. 


GEOTHERMAL DATA AND THEORY 


k, (Univ. 
of Western Ontario, London). Tectonophysics; 41: No. 1-3, 17-393 
Aug 1977). 

Ss io well enon thet significant corsections to mensused heat 
flow values are required in limited areas that have been subjected to 
the advance and retreat of ice sheets. However, important activities 
Se ee pe Sone Oe ene a ey 
temperature changes of global extent. Therefore, even those conti- 
nental areas that were not subject to glaciation may have suffered 
important mean surface temperature changes, thus leading to the 
need to correct heat-flow measurements made in such areas. Fur- 
thermore, there have been significant widespread changes in climate 
during the Holocene, leading to a need to correct for short-term 
temperature changes as well. Applying corrections to existing data 
fore anes Gee thermal history of the Holocene and Pleistocene, it is 
found that correlation between heat-flow values and borehole depths 
are significantly reduced, that both positive and negative correla- 
tions of heat flow with conductivity may be due to neglect of 
climatic corrections, and that many heat-flow values, particularly 
from shallow holes (less than 400 meters deep), may need correc- 
tions of several tenths of a heat-flow unit (several mW m-*). It is 
concluded that mean heat-flow values for heat-flow a and 
continents as a whole, may be too low by as m as 20 or 30 
percent and that the mean oceanic and continental heat-flow values 
may not be equal. 
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Heat flow in the oceanic crust bounding western Africa. 
Herman, B.M.; Langseth, M.G.; Hobart, M.A. (Columbia Univ., 
Palisades, NY). Tectonophysics; 41: No. 1- 3, 61 S 3 Aug 1977). 
Over four hundred widely distributed heat-flow measure- 
ments were made in the eastern Atlantic Ocean between the 
Azores—Gibraltar Ridge and the Walvis Ridge, permitting a study 
of the correlation of heat flow with crustal age and tectonic prov- 
ince. The mean heat flow over crust less than 80 m.y. old is less than 
- ——— by cooling-lithosphere models. Near the ridge axis the 
deviation of the heat-flow values is as large as the mean, but 
it decreases rapidly near the 20 m.y. isochron to about half of the 
mean and then again near 70 to 80 m.y. to about one third of the 
mean. The heat-flow values observed over crust older than 80 m.y. 
are the same as predicted by a cooling-lithosphere model and show 
little scatter. In the younger ocean crust, water circulation between 
the crust and ocean bottom water is the dominant mechanism of heat 
transfer from the crust, but after 80 m.y., heat is transferred primar- 
ily by conduction. The age dependence of the mean heat flow and 
standard deviation north and south of the equator were examined 
independently and were found to be nearly identical. This implies 
that heat-transfer processes in the oceanic crust evolve in a similar 
manner in the two portions of the ocean. Over the older oceanic 
crust, regions delineated by their mean heat flow and the scatter in 
the heat-flow values correspond roughly with tectonic province. 
Volcanic regions have a higher and more variable heat flow than a 
normal oceanic basin. The scatter in the heat-flow values may be 
caused by water circulation between the crust and the bottom water. 
In the equatorial region, the Guinea and Sierra Leone basins have a 
uniform and relatively high heat flow, averaging 1.4 HFU (10~® cal 
cm? sec™'). This may mean that the equatorial eastern Atlantic 
Ocean is underlain by an anomalously thin lithosphere, possibly 
caused by upwelling asthenosphere and higher shear-stress heating at 
the base of the lithosphere. 


58882 Heat flow and heat production in Zambia: evidence for 
lithospheric thinning in central Africa. Chapman, D.S.; Pollack, H.N. 
(Univ. of Michigan, Ann Arbor). Tectonophysics; 41: No. 1-3, 79- 
100(3 Aug 1977). 

Heat-flow results from eleven widely spaced sites in central 
and western regions of the Republic of Zambia range between 54 
and 76 mW m~* Ten of the sites are located in late Precambrian 
(Katangan) metasediments or Kibaran age basement, while one site is 
located in Karroo — sandstone. Compared to the global mean of 39 
+- 7 (sd) mW m~? for Precambrian provinces elsewhere, these heat- 
flow results are anomalously high by some 25 mW m~*. Heat- 
production measurements on borehole core samples indicate that 
enhanced radioactivity of an enriched surface zone can account for 
only half of the observed anomaly. The remaining anomalous heat 
flow must have a deeper source, and can be interpreted as a flux 
from the asthenosphere, providing the overlying lithosphere has 
been thinned to less than 60 km. Such an interpretation supports the 
existence of an incipient arm of the East African rift system trending 
southwest from Lake Tanganyika into the central African plateau. 


58883 Heat flow, heat production, and crustal dynamics in the 
Central Alps, Switzerland. Rybach, L. (Inst. of Geophysics, Zurich); 
Werner, D.; Mueller, S.; Berset, G. Tectonophysics; 41: No. 1-3, 113- 
126(3 Aug 1977). 

Interrelations between temperature field, crustal structure, 
and crustal dynamics (vertical crustal movements) were investigated 
along a selected profile: the Swiss Geotraverse which cross-sects in a 
NW-—SE direction the following tectonic units: Rhine-Graben, Jura 
Mountains, Molasse Basin, Helvetic Nappes, Central Massifs with 
autochthunous cover, Penninic units, basement and sedimentary 
units of the Southern Alps (total length: 220 km). The corrected heat 
flow is slightly elevated along or close to the traverse (approximate- 
ly equal to 75 mW/m?). Thermal effects of Alpine overthrusting and 
metamorphism on the surface gradient are negligible today. For 
cusdpaliie calculations of the temperature field heat production 
was determined experimentally for surface samples; for deep crustal 
rocks it was inferred from an empirical relationship between heat 
production and seismic compressional wave velocity or density. The 
temperature field shows downwarped isotherms where a pro- 
nounced inversion of seismic velocity and density occurs in the 
upper crust. The same area of the Central Alps (Lepontine gneiss 
onli exhibits the strongest recent crustal movements (vertical 
uplift approximately equal to 1 mm/yr). The Mohorovicic disconti- 
nuity is clearly not an isothermal surface; its asymmetric shape found 
by seismic and gravimetric measurements is likely to be a result of 
the early Alpine subduction tectonics. 


58884 Goothamasd mntete of tho Dehenten Monts (Yestenns and 
the western Carpathians ( ) and their mutual relation. Cermak, 
V. (Geophysical Inst., Prague). Tectonophysics; 41: No. 1-3, 127- 137(3 


Aug ! 

° "The ag ape retation of the heat-flow map of Czechoslovakia, 
together bap results of the deep seismic sounding, revealed 
crustal temperature—depth profiles in several selected areas. The 
evaluation of these data showed considerable differences in existing 


GEOTHERMAL ENERGY 


temperatures on the Moho-discontinuity as well as in the 
mantle heat-flow contribution. While “pope | bt Moho 

ratures of 500 to 600°C at the depth of 35 to 40 km and 

ow of 20 to 25 mW m~* beneath the Bohemian Massif are compati- 
ble with the data a of a stable continental crust; Moho tempera- 
tures (800 to 1000°C) and Moho heat-flow contribution (40 to 60 
mW m~’) are high beneath the intermountain of the 
Carpathians where the crust is thin (25 km). Such a difference 
between the characteristic tectonic units of Meso- and Neo- 
may be very important in the geological development of the whole 
area since the Late Mesozoic, in —e crustal structure and in the 
behavior of the = ang mantle. The existence of a zone of partly 
melted material below the Pannonian basin at the depth of about 
km may not be excluded. 


58885 Investigation of heat flow in the territory of the Ukraine. 
Kutas, R.I. (Inst. of Geophysics, Kiev). Tectonophysics; 41: No. 1-3, 
139- a Aug 1977). 

In the territory of the Ukraine more than 300 heat-flow 
determinations ranging from 0.5 to 2.5 cal cm~? sec™' have been 
made. Low values correspond to the East European platform and 
high values to the Carpathian region. The major factor 
the thermal-field formation both in the shield and East European 
platform is the distribution of the radioactive elements in the upper 
crust. The larger heat flow in geosynclinal belts is due to the 
transport of heat from the earth’s interior by the products of mantle 
differentiation. From the nature of the heat-flow anomalies two 
zones are distinguished. The first zone is characterized by extension 
and thinning of the crust and strong ae meee activity. Such zones 
may be considered as channels along which the rise of deep-seated 
energy and masses occur. The second zone is passive, and high heat 
flow is due to flow of heated solutions and volatiles from the active 
areas. 


58886 Heat flow, temperature distribution, and geothermal 
models in Europe: some tectonic implications. Hurtig, E.; Oelsner, C. 
(Central Earth Physics Inst., Potsdam, Ger.). Tectonophysics: 41: No. 
1-3, 147- em” Aug 1977). 

A heat-flow map of Europe is presented, based on more than 
1800 single values. As the most outstanding result a thermal subdivi- 
sion of Europe is obtained with respect to both the amount of the 
heat flow and the type of anomalies. Along three transcontinental 
profiles crossing Europe in the NE—SW direction the 
ture—depth distribution was calculated. Along the i the 
major tectonic units (e. 3 Precambrian —_— Central European 
basin, Alpine foldbelt, Tyrrhenian Sea) strong lateral variations of 
the temperature are obtained. The results give support for assuming 
a convective cell below Central Europe. 


58887 
boundary layer theory. Lister, 


rock properties 
, C.R.B. (Univ. of Wahegion Seattle). 
Tectono — 41: No. 1-3, 137-1716 Aug df 
undary-layer oe ee ee - a 
profile of mid-ocean ridges > aoet become a straight 


plotted against square root of age. Many ocean ridges follow the 
‘square-root law” of topograp! hy fi from 0. i to 80 m.y., and the heat- 
flow prediction of the theory should hold in this age range also. Heat 
flow (q) should vary inversely as root age even when the 
of the rock is a strong function of temperature. Topographic decay is 
related to q by q = dh/dt x a/sub i/x/ko, where the isostatically 
modified expansion coefficient a/sub i/ and the diffusivity kappa are 
sampled at about 0.7 of initial ——— but the thermal conduc- 
tivity is the ko at surface temperature. The best heat-flow data older 
than 2 m.y. agree with the estimator a HFU with t in 
m.y., and the numerical constant is well the plausible range 
for the rock parameters of ultrabasic rocks. Measurements on young 
crust do not agree with the estimator even in sedimented areas and 
the total heat output of ridge crests must still be calculated from 
theory. The best models are two-dimensional and embody "thermal 
balance” boundary conditions at the origin, but the simple one- 
dimensional asymptotic estimate of 24(t)/sup -'/2/ HFU for the 
mean flux to age t in m.y. is accurate to better than 1 percent beyond 
25 m.y. 


58888 Modelling of temperatures in continental convergence 
zones. Toksoz, M.N.; Bird, P. (Massachusetts Inst. of Tech., Cam- 
bridge). Tectonophysics 41: No. 1-3, 181-193(3 Aug 1977). 

thermal histories of continent-continent convergence 
zones hog ‘modelled by a finite-difference technique in an attempt to 
explain geologic observations of heating and melting in such zones. 
The suture zone between two converging continents divides a 
sively heated overriding plate from a ee continental margin whi 
is suddenly deformed in the collision. ——_ may be metamor- 
phosed and intruded. On the continental-shelf side where mountains 
are formed by underthrusting within the crust, it was found = 
adiabatic and radioactive heating are negligible during the 
Shear-strain heating may raise the fault zones to about 500°C. 
higher temperatures, dislocation creep of crustal rocks would ~ 
expected from laboratory results. Even high crustal radioactivity 
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will not produce meltin yo less than 40 m.y. Thus any plutons in this 
zone (the granites of Urals, and Himalayas) j= mane 
result indirectly by melting of crust that is heated by deep asthenos- 

pheric intrusions, which may reach the crust at the time of detach- 
ment of the oceanic slab, combined with the effects of friction and 
water along the subduction plane. Across the suture, the thermal 
history begins before the collision during the oceanic subduction 
phase. The sinking slab creates asthenospheric circulations, which 
warm the passive plate from below and intrude it in an Andean-type 
arc along the suture (Zagros and Himalayan region). If total subduc- 
tion exceeds about 3000 km the slow warming has time to weaken 
the plate and extensive crustal shortening may follow the collision. 
Crustal shortening and thickening is accompanied by differentiation 
and volcanism (Tibetan and Grenville orogenies). Thermal model- 
ling of Tibet shows that volcanism cannot be produced in the 
available time by crustal thickening alone, but requires the initial 
warming phase as well. 


58889 Convection in the Earth's mantle. De Bremaecker, J.C. 
(Rice Univ., Houston, TX). Tectonophysics; 41: No. 1-3, 195-208(3 
Aug 1977). 

Two-dimensional pseudo-steady-state models of convection in 
the mantle were investigated by an improved method which yields a 
much finer resolution near the surface and the ends of the convec- 
tion cell. The high aspect ratio previously found is confirmed for 
depth-dependent and non-linear viscosities. These models satisfy 
most observations: relief, gravity, plate velocity, temperature. A 
non-linear viscosity model shows a median rift in the mid-ocean 
ridge and a trench displaced from the continent. So far, no model 
satisfies the heat-flow data or has a constant surface velocity; these 
> cma are probably connected, but their cause remains specu- 
ative. 


58890 Features of the geotemperature field in the crystalline base 
of the Belorussian massif. Tsybulya, L.A.; Kharchenko, A.A. (Inst. 
Geokkhimii i Geofiziki, Minsk). Dokl. Akad. Nauk BSSR; 20: No. 7, 
633-636(Jul 1976). (In Russian). 

A regional increase in temperatuie in a westerly direction 
agrees with the climatic zonality, and also with features of the 
geological structure and development of the Belorussian massif and 
surrounding structures. Local variations in the geothermal param- 
eters are mainly caused by hydrogeological reasons, by the relief of 
= base surface and by changes in ore composition. | table, 7 refs. 
(SJR) 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 58847, 58910 


58891 Concentration dependence of correlation times from proton 
NMR relaxation in hydrous melts. Girard, C.; Braunstein, J.; Bacar- 
ella, A.L.; Benjamin, B.M.; Brown, L.L. (Chemistry Division, Oak 
Ridge National Laboratory, O2k Ridge, Tennessee 37830). J. Chem. 
Phys.; 67: No. 4, pe 1560(15 fag 

Proton spin— er" relaxation times (T;) for hydrous melts of 
Ca(NOs) containing 2.8, 4.0, 8.0, and 16.0 moles H2O/mole salt 
(55.5 to 2.32 moles HzO/1) at temperatures between 290 and 390 K 
are analyzed in terms of intramolecular and intermolecular contribu- 
tions. Rotational correlation times for water (tau/sub rot/) are 
estimated from the relaxation rates in the high temperature (narrow 
line) region using intermolecular correlation times (tau/sub inter/) 
estimated from melt viscosities or from diffusivities of protons or of 
dilute solute ions (Cd**). The ratio tau/sub inter//tau/sub rot/ 
increases from about 2.5 in pure water to about 17 in the viscous 
melt Ca(NOs)2-2.8 H2O, suggesting a much greater medium effect on 
translational than on rotational motion. An empirical relation was 
found that quantitatively correlates the dependence of the relaxation 
rate, varying over three orders of magnitude, with viscosity (or 
water diffusivity) and the volume concentration of water at all of the 
compositions and temperatures investigated. 


58892 Thermal and mineral waters of different origins. White, 
D.E. (Geological Survey, Menlo Park, CA). pp 38-41 of In Proceed- 
ings of the international symposium on water-rock interaction. 
Cadek, S (ed.). Prague; Geological Survey (1976). 
From International symposium on water-rock interaction; 
era CONF.74031 § Sep 1974). 


Data on the origin of forty individual ore deposits and ore 
districts, including eight active metal-transporting geothermal sys- 
oa nent Conclusions of the review are summarized. 

) 


58893 Chemical composition of natural waters as a function of 
time. oes Tose T. (Geological Survey, Prague). pp 444-454 of In 
ys K be —-s — on en interac- 
Prague; ~— urv: 
From International symposi on a hag interaction; 
Prague, Czechoslovakia (9 Sep 1974). 
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See CONF-7409168—. 

The duration of natural water systems and the environmental 
changes may proceed either slowly within geological time or ay 
enough 10 be observed within the span of « eneration. Hence, 


secular and short-term changes may 
changes may be periodic, abrupt, or ae Various 
research on these temporal changes are described. (JGB) 


High-temperature equilibria with the liquid phase and pe- 

of construction of concentrated solutions. Valyashko, V.M. 

ag SS ee ee Moscow). pp 455-462 of 
jum on water-rock inter- 


a Geaek, 3 ( J. ‘ed Prague; Geo ape; Geological S (1976). 
action. urve 
Pogue Comte 1974) water rock i 
ZeCC. Vi 
oe ce CONF-7. akia( Sep | i 


As part of ‘endian on water-rock interaction, the change of 
water solution composition was investigated. Phase diagrams of 
various systems were com . Analysis of the expezimental data 
indicates that the form of the curve describing the of 
the magnitude of the change of temperature coefficient (t.c.) of 
solubility with the general concentration of solution is constant for 
various electrolytes. The sign of t.c. changes in some region of 
concentration, called the transition region of concentration. The 
magnitude of this concentration is constant for given electrolyte and 
does not depend on the type of the monovariant reaction. The 
concentration of the transition region depends on the charge, size 
and degree of hydration of ions present in the solution. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 58822, 58859, 61117 


58895 Bes eam _— on the physical and chemical 
properties of fields. (Akita Univ. (Japan). Coll. of 
a ~ ‘7 pe + p(n Japenese) rine MF AOl. 
1914 ond f 75; Tok wag (Mar 197 mo 

energy in okyo, Ja 

. Studies w ere undertaken of the change i in | resistance 
of rocks typically | present in geothermal fields. p tine were 
correlated with variations in temperature and moisture content. 
Samples of sandstone, tuff, me ~agpec and basalt were placed in ther- 
mostatically and hygrometrically controlled tank for experiments in 
the temperature range of 20 to 85°C. Experiments at higher tempera- 
tures were carried out in an autoclave. The studies showed that in 
the low temperature area the activation energy is influenced more by 
moisture content than by mineralogy. From 20°C to 250°C the 
activation energy of basalt was constant. For —— it was shown 
that from 20°C to 70°C the activation a Se high but from 
70°C to 250°C it was lower and pens operas fanart to that of 
the basalt. Measurements were made of the subterranean strata in the 
northern part of Akita prefecture to obtain figures for the 
mal gradient (augmentation rate). Ss ean Gita to emgr tens? 
to 10.0°C/m and averaged 5.5°C/m. The chemical changes in 
altered rocks were investigated an X-ray microanalyzer and 
the relationship to the chemistry of thermal waters was studied. 


58896 Determination of the coefficient of heat absorption in 
rocks. Gasanov, G.T. (Asab SSR Polytech Inst im. Ch. II’dryma). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 83-84(1977). (In Rus- 


sian). 

Experiments on the propagation of heat in rocks show that 
temperature waves propagate only to a certain distance coming then 
to a stop. Laboratory tests are carried out on rock samples taken 
from the depth of 3500 m. By solving a reverse problem on the basis 
of input and ou ee aoe ce Cum as See ee 

t of heat absorption in rocks is determined. 


58897 Thermophysical properties of ores with natural moisture in 
the temperature Interval of 20 fo 100°C. Atronbchenko, P.P.; y-ad 
molov, Yu.G.; Parkhomov, M.D. (Inst. of Geochemistry and Geo- 
physics, Minsk). Dokl. Akad. Nauk BSSR; 20: No. 5, 452-453(May 
1976). Russian). 
heat conductivity is given as a function of tem) 
for pe ore samples of rock salt, a clay, sand, clay, dolomite 
and calcareous clay with their natural moisture. The heat conductiv- 
ities were found to be in units of lambda x 10~* cal cm™' sec™! Ss 
(centigrade): 14.8 at 5°C to 11 at 85°C for rock salt; 6 at 20°C to 9.5 
at 80°C for sandy clay; 7 at 20°C to 9.0 at 90°C for sand; 5.5 at 20°C 
to 7.5 at 70°C for clay; 6.5 at 40°C to 6.5 at 80°C for dolomite, and 4 
at 20°C to 4 at 70°C for calcareous clay. (13 refs.) (SJR) 


58898 Thermodynamical and 
de B RB ; nema snpeate at pressure 
te nthe apemagndaner 87 of In Proceedings 
— Cadek, J. 
rn ater-rock interaction; 
a _s 
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See CONF-7409168—. 

Experiments were carried out on quartz sands that are com- 
pacted in a 1M NaCl-solution at pressures up to 700 atm. The 
temperatures were varied between 200 and 330°C. At the highest 
temperatures very distinct indications of pressure solution were 
found after one year of compaction. At lower temperatures the 
effect of pressure solution could only be observed from the compac- 
tion behavior of the sands. 


58899 Dissolution kinetics of calcite. Morse, W. (Florida State 
Univ., Tallahassee); Berner, A. pp 430-435 of In Proceedings of the 
international symposium on water-rock interaction. Cadek, J. (ed.). 
Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409 168—. 

Results of experiments on the dissolution kinetics of calcite 
conducted in the range of undersaturations found under natural 
conditions in the deep sea are reported. In studies on the effects of 
several organic compounds, silica, nitrate, and orthophosphate on 
the dissolution kinetics, orthophosphate was found to be the only 
major inhibitor at concentrations found in deep sea waters. It is 
concluded that the dissolution kinetics of calcite under conditions 
found in the water column in the deep sea are not simple. The rate of 
dissolution is not a linear function of undersaturation. (JGB) 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 58804, 58815, 58837 


58900 Proceedings of the international symposium on water-rock 
interaction. Cadek, J.; Paces, T. (eds.). Prague; Geological Survey 
(1976). 468p. (CONF-7409168—). Dep. NTIS (US Sales Only), PC 
A20/MF AOl. 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

Fifty-nine papers were presented in the following categories: 
origin of natural waters; dilute water-rock interaction; active geo- 
thermal systems; formation waters; isotopes; and models, kinetics, 
experiments. Thirty-five papers were abstracted and indexed individ- 

-4 wl ERA/EDB. One paper was published previously in ERA. 


58901 Migrational behavior of alkaline trace elements in the 
water-rock system. Pentcheva, E.N. (Geological Inst., Sofia). pp 23- 
31 of In Proceedings of the international symposium on water-rock 
interaction. Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Fegee, eee — Sep 1974). 


Genetic and migrational properties of alkaline trace metals in 
natural waters were studied by examining their distribution and 
behavior in the dynamic water-rock system. Results are reported on 
the behavior of Li, Rb, and Cs in various types of natural waters, in 
the corresponding collector-rocks and their main rock-forming min- 
erals, and in the course of the probable hydrogeochemical process in 
water-rock interaction under various physicochemical, hydrodyna- 
mic, and geochemical conditions. The effects of Na*, Cat, Mg*, 
HCO;~, COs**, Cl, or SO,4* in the extracting medium on the 
transition of Li, Rb, and Cs into the liquid phase are reported. (JGB) 


58902 Behavior of Si, Fe, Al, and Ti in hydrothermal solution- 
rock interaction in active volcanoes. Nikitina, L.P. (Inst. of Volcano- 
logy, ate patmcinn USSR). pp 196-201 of In a, of the 
international symposium on water-rock interaction. Cadek, J. (ed.). 
sees * Gente ological uever (1976). 

ees symposium on water-rock interaction; 
Prague, y Coxhonnnke ® Sep 1974). 

See CONF-7409168—. 

Results indicate the order of migration of Al, Fe, Ti, and Si 
from rocks to acidic thermal waters in the Ebeko volcano is as 
follows: Fe greater than Al greater than Si greater than Ti. Fe and 
Al were evacuated by gaseous and water solutions more intensely 
than Si and Ti. Data were plotted to illustrate the dependences of 
Al, Fe, Ti, and Si content on pH and the anion concentration. (JGB) 


58903 Interaction between hot water and silicic rocks in the 
active geothermal area at Wairakei, New Zealand. Steiner, A. (New 
Zealand Geological Survey, Lower Hutt). pp 236-242 of In Proceed- 
ings of the international symposium on water-rock interaction. 
Cadek, Zz (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

Chemical changes produced in rocks due to interaction with 
hot solutions were studied. The calculated gains and losses are not 
statistically rigorous, but indicate general trends in chemical c es 
in rocks affected by hydrothermal alteration. Results suggest that 
introduction of Si and K and removal of Ca and Na are the salient 
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features of hydrothermal alteration of silicic rocks at 
Studies on oxygen — composition of the pon Mali 
and hydrothermally altered and unaltered rocks indicate 
cyan i eoeecemne 2 ey, ae ont ee 
large compared to 


passing through the geothermal system is 
mass of hydrotunnally altered rocks. (JGB) 


58904 Metamorphic reactions in flysch rocks. Barnes, I.; O'Neil, 
J.R. (Geological Survey, Menlo Park, CA). pp 309-316 of In Pro- 
= of the international symposium on water-rock interaction. 
Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia (9 oo 1974). 

See CONF-7409168—. 


CO:-rich fluids were found to issue from eu 
(flysch) rocks. The fluids are characteristically Na’ - 
tions and free COz. The mineral assemblages in the flysch rocks are 
quartz, chlorite, white mica, albite, and calcite. Alteration products 
(metamorphic minerals) include laumontite, pumpellyite, [at cc 
and epidote, singly or in various combinations. 
indicates that the only source in the rocks of free COs is pea of 
marine origin. The only source in the rocks of Na* is albite. The flux 
of CO, is far greater than that of Ca**. The flux of Na* is much 
greater than that of Al or Si. Therefore, Ca, Al, and Si are conserved 
by whatever processes occur but Na and CO: are fugitive. The Ca, 
Al, and Si remaining from the solution of albite and calcite ly 
form laumontite, pumpellyite, prehnite, and epidote. The free CO2 
may move independently of water involved in the reactions. The 
independence of COz2 movement from metamorphic water move- 
ment requires P/sub CO2/ greater than or equal to P/sub TOTAL/. 
Thus, in some instances, in eugeosynclinal rocks, Ca-Al-silicates 
form under high P/sub CO2/ conditions. 


58905 Hydrogen and oxygen isotope exchange reactions between 
clay minerals and water. O'Neil, J.R. (Geological Survey, Menlo 
Park, CA); Kharaka, Y.K. pp 356-362 of In Proceedings of the 
international symposium on water-rock interaction. Cadek, J. (ed.). 
Prague; a Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia a Sep 1974). 

See CONF-7409168— 

Results of the experiments indicate that appreciable voor 
(H/D) isotope exchange takes place between clay minerals and 
water. A comparison of the extent of hydrogen and oxygen ("*O/ 
*6Q) isotope exchange in each experiment provided insight into the 
mechanisms operative in the exchange reactions. 


58906 Effects of temperature on the reaction of silicates with 
aqueous solutions in the low temperature range. Bailey, A. (Marshall 
Univ., Huntington, WV). pp 375-380 of In Proceedings of the 
international symposium on water-rock interaction. Cadek, J. (ed.). 
Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, Czechoslovakia ¢ Sep 1974). 

See CONF-7409168—. 

The role of temperature in reactions between aqueous solu- 
tions of approximately constant reactivity and several well-charac- 
terized silicates was examined. The following points are demonstrat- 
ed by the study: (1) Time-concentration curves for the different 
minerals have similar s! . (2) Rates, as determined in the approxi- 
mately linear portions o these curves, vary over several orders of 
magnitude for the different minerals and temperatures. (3) Variable 
activation energies are indicative of several different types of rate- 
controlling steps. These are: diffusion through a layer composed of 
product material and solvent molecules, dissociation of the mineral 
and diffusion through an adsorbed layer of solvent molecules. With 
respect to natural, open systems these studies imply that, for condi- 
tions of approximately constant surface area and mean residence 
time for pore water, more material will be removed wed Waanes the 
temperatures are higher. Since activation energies may be quite 
different for different minerals, the product should indicate, to some 
extent, the thermal history of the material. 


58907 Kinetics of dissolution of alkali at 25°C, and 1 
atm. PCO.. Busenberg, E.; Clemency, C.V. (State Univ. of New 
York, Buffalo). pp 388-394 of In Proceedings of the international 
symposium on water-rock interaction. Cadek, J. (ed.). Prague; Geo- 
logical — (1976). 

From International symposium on water-rock interaction; 
as one an A Anda 1974). 


The Collowing ny were found to control the kinetics of 
the dissolution of alkali feldspars and the release of cations, silica, 
and alumina to the bulk solution: (1) the crystal and surface chemis- 
tries of the feldspars, (2) the crystal and surface structures of the 
feldspars, (3) the surface electrical properties of the suspensions, (4) 
the chemical composition and pH of few gee > solutions, and (5) 
the low solubility of gibbsite near neu pH’s. At vol 5.1, the 
cations were released by four different processes. The initial reaction 





6086 ENERGY RESEARCH ABSTRACTS 


is a | exchange of surface cations for hydrogen, followed by 
, parabolic and linear releases of cations. Two reactions 
describe the release of silica, a surface-controlled reaction followed 
by a diffusion-controlled parabolic process. The release of alumina is 
controlled by the aluminum us chemistry and the surface 
electrical properties of the alkali feldspars in the suspensions. 


58908 Study of kinetics and mechanism of interaction of fluoride- 
bearing ground waters and carbonates rocks (dynamic pattern). Do- 
brovolskii, E.V.; Lyalko, V.I. (Inst. of Geological Sciences, on). 
pp 404-408 of in Proceedings of the internations! sym posium 
7 interaction J. (ed.). Prague; Geological ew 
(1976). 

From International symposium on water-rock ‘interaction; 
Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

Macroscopic kinetics of the process of replacement of calcite 
by fluorite under natural conditions were considered, taking into 
account diffusion and convection which accompany chemical inter- 
actions. The numerical values of the constants necessary for estimat- 
ing a dynamic model of the process were determined. The experi- 
ments were carried out under the following conditions: t = 18 to 
25°C, pressure - atmospheric, solution flow rate - 10~? to 10-* cm/ 
sec, fluoride ion concentration - 10 mg/1 to 100 mg/I, pH - 2.0 to 6.8. 
The heterogeneous process under study is characterized by many 
stages and represents a series of reversible reactions of the fluoride- 
b-aring solution with the carbonate system. At a first approximation 
an idealized model of the process was chosen. A non-equilibrium 
solution of a certain fluoride ion concentration and pH was filtered 
through a column of chemically pure CaCOs. The dynamic pattern 
of the replacement process, under given conditions, can be presented 
as follows. When the calcite is dissolved, the calcium ions, released 
from the calcite crystal lattice, begin to interact in the solution with 
the fluoride ions forming CaF: globulites. The dynamic front of the 
concentration of the supersaturated CaF: solution moves to a dis- 
tance, conditioned by the filtration rate and the length of the 
incubation period, when the crystallization rate is negligibly low. 
Then the rate of crystallization increases sharply and the bulk of the 
fluorite is formed. The total rate of the process incorporates the 
elementary stage rates of the process and the rates of transfer of 
different ions and compounds by diffusion and convection. 


of mineralogical sequences in tropical soils by 
dissolution model. Fritz, B.; Tardy, Y. (Centre de 
Sedimentologie et de Geochimie de la Surface, Strasbourg). pp 409- 


416 of In rH of the international symposium on water-rock 
interaction. Cadek, J. (ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, a 9 Sep 1974). 

See CONF-7409 

Simulations of tropical weathering on granitic rocks by ther- 
modynamic calculations for reversible equilibria were made possible 
using complex chemical montmorillonite formulae. The comparison 
between voy and closed system results shows no important differ- 
ences in sequence and amounts of minerals produced, in the 
constituent masses transferred and in the final composition of the 
solutions. Saturation with respect to primary minerals and the se- 
quence of appearance of the secondary minerals are in good agree- 
ment with natural observations. 


58910 Role of salts in the dissolution of quartz. 

oye H. (Nagoya oe of Tech., Japan); Shimokata, K. pp 426- 

429 of In ary the international symposium on water-rock 
(ed.). Prague; Geological Survey (1976). 

From International symposium on water-rock interaction; 
Prague, en pe (9 Sep 1974). 

See CONF-7409 168—. 

In studies on the dissolution of quartz, aqueous solutions of 
EE SSN © 80S Sees Sead os SE eto & SS 
jh han pee was accelerated significantly by an increase in pH 

wee salt concentration, and temperature. The effects 
of Ke Ra, CI, and SO,* on the dissolution are discussed. 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 58837, 58838, 58905 


58911 Problems of the origin of C_—HCO;—Na mineral waters 
of the Polish Flysch Carpathians. Dowsgiallo, J. (Zaklad Nauk Geolo- 
gicznych, Warsaw). pp 12-22 of In Proceedings of the international 
symposium on water-rock interaction. Cadek, J. (ed.). Prague; Geo- 
a (1976). 
From International symposium on water-rock interaction; 

Prague, Czechoslovakia (9 Sep 1974). 

See CONF-7409168—. 

The regional distribution of various mineral waters in the 
Polish Flysch Carpathians is discussed. Carbon-13 and oxygen-18 
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studies on the CO: content in thian mineral waters indicate 
that the CO. is of organic origin. It is concluded that the waters, 
most of which are of the Cl-HCOs;-Na type, are of mixed (atmo- 
spheric-marine) origin. (JGB) 


TIDAL POWER 


REFER ALSO TO CITATION(S) 60064 


TIDAL POWER PLANTS 
REFER ALSO TO CITATION(S) 60052 


58912 Tidal power generation in India. Vaidyaraman, P.P.; 
Brahme, S.B. (Cent Water and Power Res Stn, Pune, India). J. Inst. 
Eng. (India), Electr. Eng. Div.; 57: 200-206(Feb 1977). 

The first attempt to utilize tidal power in India was in the 
form of tide mills which made use of eae dle fig ne 
Extensive studies were made to understand the phenomenon of 
and harness it for power production. Although the first tidal owe 
plant was commissioned in 1967 in France, due to economic 
tidal power generation is yet to make sufficient headway. Unpredict- 
ability of the output of the conventional hydroelectric plants due to 
vagaries of nature, problems of transportation of coal to thermal 
power projects and economical and pollution problems connected 
with the nuclear projects have led to a beginning in harnessing of 
tides in India by constructing a pilot plant which it is would 
help solve some of the problems connected with such sc! and 
also develop technical knowledge of the scheme indigenously. 


DESIGN AND OPERATION 


58913 Bee Gee mene a ee AS 
pp 250-253 of In Energy LA: tackling the crisis. Robinson, J 
(ed.). North Hollywood, CA; Western Periodicals Company (1976). 
From Los Angeles Council of Engi | Scientists meeting; 
wo California, United States of America (USA) (19 May 


See CONF-7605141—. 

In general the ocean surface is disturbed for various reasons 
and consequently waves, swells and tides result. This mass of rising 
and falling waters has potential and kinetic energies. Basic mechani- 
cal systems for harnessing these energies are presented. The system 
consists of transforming the energy im by the swells to a 
floating member to a rotary motion, which then can drive electric 
generators or other useful mechanisms. A mathematical treatment of 
the motions, oe Pod —— estimates ag given. The studies 
indicate definite feasibility o concept for developing 
from the ocean, and warrant the R ond B nmeneep te further its its 
development. 


WAVE ENERGY CONVERTERS 


58914 Effects of nonlinearities on wave power estimates. Hud- 
pom R.T. (Oreg State Univ., Corvallis) J. Power Div. Am. Soc. Civ. 
103: No. 1, 51-64(Jul 1977). 
Contours of relative errors between deterministic wave 
om estimates computed by the nonlinear numerical Dean Stream 
unction and by linear wave theory are graphically presented on the 
dimensionless relative wave steepness-relative water depth dissection 
A contour of zero relative error is found to intersect the 
Preatine index and to establish a lower bound for which the effect of 
nonlinearities on wave power estimates may be neglected for than, 


pomees  g a Deterministic wave et ge estimates that 
by linear wave theory should specifically identify the 


parameters of wave height, wave period and water depth in ode 
that the effect of nonlinearities on the magnitude of the wave power 
estimates may be evaluated. 11 refs. 


58915 Wave power at work. Energy Dig. (London) ; 6: No. 2, 15- 
rag 

This article illustrates the principle of a wave-activated elec- 
tric generator for buoys. A central tube or skirt-keel to which 
the ballast is attached is fitted to the buoy. As the buoy rises and 
falls, air trapped within this tube is compressed and sucked through a 
turbine. This turbine drives a 3 phase AC motor and produces up to 
60W at 12 volts according to conditions. This is then used to charge 
a low self-discharge battery which in turn supplies the lighting 
gees See antn, tndie Seacen Sad or Soy elite Cree 
which be located aboard the buoy. The amount of current 
provided been much higher than has normally been required 
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aboard buoys but the widely accepted need to produce greater 
vertical divergence from the lighting apparatus together with the 
more expensive character-ratios demanded by the incoming new 
marking systems, make the use of wave generation look a logical 
choice particularly as the need for financing replaceable cells and the 
need to bring batteries ashore for recharging are avoided. 


58916 Motion analysis of interlinked articulated hodies floating 
waves. Katory, M. (Br Ship Res Assoc). Nav. Archit.; No. 
1, 28-29(Jan 1977). 

An analytical procedure for the prediction of motion re- 
sponses of multiply-connected bodies freely floating among sea 
waves is introduced below. This new theory is of interest to the 
offshore industry in general and to the design of wave power 
generators in particular. The analysis method can be used to deal 
with tow-out arrangements of offshore structures and with wave- 
contouring rafts intended as elecirical power generators. The wave- 
contouring raft arrangement comprises a number of shallow- 
draughted constant cross section barges connected to each other 
along their edges through straight hinges. The arrangement is then 
moored in a direction perpendicular to the predominant direction of 
progressing sea waves. The relative rotational displacement between 
the adjacent barges is converted into electrical potential through 
hydraulic pump circuits. 3 refs. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 60064 


AVAILABILITY (CLIMATOLOGY) 


REFER ALSO TO CITATION(S) 58926 


58917 (PB—244132) Initial wind energy data assessment study. 
Changery, M.J. (National Climatic Center, Ashville, N.C. (USA)). 
May 1975. 153p. (CONF-740780—; NSF-RA-N—75-020). Science 
Foundation, Washington, DC. 

From Conference on initial wind energy data assessment 


study; Asheville, North Carolina, United States of America (USA) 
(29 Jul 1974). 

During recent NASA meetings on wind characteristics, the 
need became obvious for a survey of existing and applicable mete- 
orological data in addition to a more intensive discussion of meteoro- 
logical problems inherent in the design and construction of wind 
turbine equipment. Accordingly, a search of data files at the Nation- 
al Climatic Center was conducted. In addition, 30 meteorologists 
and engineers from government and university research groups and 
private industry aa ae in a 3-day meeting held at the National 
Climatic Center on July 29-31, 1974. During that meeting, discus- 
sions were held on data availability, vertical and horizontal extrapo- 
lation problems and techniques, turbulence and gust effects, addition- 
al data requirements and remote sensing techniques. The intent of 
this report is to summarize the discussion, recommendations and 
conclusions of that meeting and to present the results of the survey 
of existing and available data. The report is divided into two 
sections; the first on meteorological data requirements and technique 
assessments, and the second on the wind data survey. Separate 
abstracts are included for four papers presented. 


58918 (PB—244132, pp 72-79) Wind shear extremes. Court, A. 
May 1975. 

From Conference on initial wind energy data assessment 
study; Asheville, North Carolina, United States of America (USA) 
(29 Jul 1974). 

In Initial wind energy data assessment study. 

Extremes of wind speeds, and of their differences in space 
(shears) and time (gusts) are studied according to extreme value 
theory. A central concept in this theory is that of the “characteristic 
extreme” or “expected extreme”. Equations that express independent 
bivariate normal and related X2 wind distributions are presented. 


58919 ayy eey pp 80-106) Wind fields over terrain irregu- 
larities. Frost, W. May 1975. 

In Initial wind energy data assessment study. 

Changes in terrain such as hills, valleys or discontinuities in 
surface texture can disturb the ground winds as can also obstruction 
to the wind such as buildings, cities, and other structures created by 
men. In the region of disturbance, there are zones of high wind 
speeds and of low wind s . Knowledge of these wind fields is 
useful in selecting windmill sites with a view toward utilizing the 
regions of high wind and to avoid the regions of low winds. The 
atmospheric boundary layer exists to a heighth of approximately one 
kilometer interaction of synoptic pressure patterns, coriolis 
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forces and frictional forces cause the direction of the wind to 


This amin a effect is pone negligible below a heighth of 50 to 
100 meters (164 to 328 ft.). The Loe of semning ov in the 
following discussion, however, the desi ogg exceeding 
164 feet in heighth should consider this 


58920 (PB—244132, pp 107-121) Wind data collection and as- 
sessment. Justus, C.G. May 1975. 

From Conference on initial wind energy data assessment 
study; Asheville, North Carolina, United States of America (USA) 
(29 Jul 1974). 

In Initial wind —— data assessment study. 

The wind data collection and assessment portion has as its 
objective to determine from the surface wind power the statistics 
necessary for system evaluation studies, and also to determine the 
height variation of these statistics since the typical wind generator 
system will not be located at the level of surface anemometers. The 
necessary wind data statistics can be characterized in terms of a two 
parameter distribution function. Two choices that seemed to be 
doing a good job are the log-normal distribution and the Weibull 
distribution. Another assumption is that these statistics are sufficient- 
ly continuous so that a national map can be drawn of these wind 
power statistics. The goal of this project is to come out with a map 
of the necessary two parameters that describe the distribution func- 
tions. 


58921 (SAND—77-1255C) Meteorological oe Alben for wind 
power: a progress report. Reed, J.W. (Sandia Labs., 
N.Mex. (USA)). 5 Aug 1977. Contract EY-76-6-04-0789. 3p. 
(CONF-770921—1). Dep. NTIS, PC A02/MF AO1. 

From 3. biennial wind energy conversion systems conference; 
Washington, District of Columbia, USA (19 Sep 1977). 

en-year time series of hourly wind speed observations at 

fifteen selected stations have been used to generate time series of 
available wind power. These have been run through computer- 
simulated turbine systems to study long term, particularly annual and 
longer, variations in potential supply. These variations were so large 
that stand-alone generating systems would pa huge, uneconomi- 
cal storage capacities to provide reliable service. There appeared to 
be a minimum in wind power cost as a function of storage | 
with a few kWhr/me capacity, and this value was at 
almost every location studied. 


ECONOMICS 


58922 (CONF-770210—9) Effects of a ot va 
and incentives on the cost of wind energy. , U.; Vaughn, L 
(Lockheed-California Co., Burbank (USA). 9 , io77 Op. Co., 
Burbank, CA. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

The effect of initial production quantity on the selling price of 
a 2-MW wind turbine generator is determined. To this is added the 
effect of loan interest rates, taxes, and other annual ing ex- 
penses. The cost of electrical energy generated is i and 
compared to the cost of fuel for private utilities and to the cost of 
buying energy wholesale for public utilities. From this a 
the initial production quantities of wind turbine 
mined which would bring cost of wind energy down to a omnes 
tive level. The data presented also shows the effect on initial 
production quantity required of introducing incentives such as 
anteed loans. The effect of annual average windspeed at the site is 
assessed in terms of initial production quantity required. It is con- 
cluded that without incentives, and with wind sites ang 7 m/s 
annual average windspeed, the initial production quantity is 260 units 
to bring the cost of wind energy down to the present price of oil (2.6 
cents/kWh) for private utilities and down to 1.5 cents/kWh for 
public utilities. With guaranteed loans provided as an incentive, the 
initial production quantity required drops to 95 units. If sites with 8 
m/s annual average windspeed are used, and guaranteed loans are 
made available, the initial — quantity required to meet the 
competitive cost criteria of public and private utilities is reduced to 
65 units. Federal power agencies could meet the present cost of oil 
with energy from wind turbine generators with an initial production 
order of 40 units. 


58923 aoraeee ape 2) ay analysis of a wind energy 
conversion system for fuel displacement. Devine, W.D. Jr. (Institute 
for Energy Analysis, Oak Ridge, Tenn. (USA)). Feb 1977. Contract 
EY-76-C-05-0033. 55p. Dep. S, PC A04/MF AO01. 

Energy conversion machines which utilize renewable supplies 
of energy as fuel may deliver considerably more energy to br ppd 
users than is consumed during manufacture, pe aye and 
ation of the machine. An aa LW emp! to 
estimate the energy embodied in a 1 kW(e) > iochaosechnale wind 
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electric generating station used to displace fossil fuel in an electric 
utility system. Five ratios comparing delivered electrical energy to 
the energy requirement of the wind machine are displayed. The 
results indicate that the system considered could be a large net 
producer of energy and should displace a quantity of fossil energy 
equivalent to that embodied in the machine in considerably less than 
one year. 


58924 (SAN/1075—1/1) Wind energy mission analysis. Final 
report. Coty, U.A. (Lockheed-California Co., Burbank (USA)). Sep 
1976. Contract EY-76-C-03-1075. 608p. Dep. NTIS, PC A99/MF 
AOl. 

Maps of wind power densities are presented covering the 
United States and Territories. Each region is assessed in terms of 
available wind power, its distribution over the land, and its frequen- 
cy, deviation, and strength. A matrix of energy users and their 
applications of wind energy conversion systems is assembled and 
evaluated to select those combinations which have the highest 
potential in terms of nationwide impact. The high potential applica- 
tions are analyzed in depth to determine degree of market penetra- 
tion, performance and cost goals, marketing channels, incentives to 
implementation, and institutional constraints. An initial assessment of 
public acceptance was performed during the course of the study 
which is analyzed and reported. Widely varying scenarios are postu- 
lated to develop extreme, yet possible, limits of implementation rates. 
The effects of these implementation rates are determined as they 
pertain to production rates, supply of critical materials, land usage, 
capital requirements, environmental pollution, electrical energy gen- 
erated, fossil fuel saved, balance of trade, net flow of free energy, 
and energy payback time. 


58925 (SAN/1075—1/2) Wind energy mission analysis. Appen- 
dix. (Lockheed-California Co., Burbank (USA)). Apr 1976. Contract 
EY-76-C-03-1075. 268p. Dep. NTIS, PC A12/MF AO1. 

Appendices include information on the average power densi- 
ty of the wind for the U.S. and its territories, characteristics of the 
vertical axis machine, structural analysis details, aerodynamic analy- 
sis, cost factors for WTG cost model, evaluation of utility applica- 
tions, industrial cost of electricity, national impact of WECS, public 
acceptance, and environmental issues. 


58926 High potential of wind as an energy source. Coty, U.; 
Dubey, M. (Lockheed-California Co., Burbank). pp 181-187 of In 
Energy LA: tackling the crisis. Robinson, J.W. (ed.). North Holly- 
wood, CA; Western Periodicals Company (1976). 

From Los Angeles Councii of Engineers Scientists meeting; 
“oe California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

Wind energy is an abundant resource in the United States. It 
can be captured economically by large wind-turbine generators and 
used to supplement electric energy provided from fossil-fuel and 
hydroelectric resources. Today’s technology is more than adequate 
for wind energy to make an immediate contribution to alleviating the 
energy crunch. A recently completed study sponsored by the 
Energy Research and erg Sy Administration shows that the 
full potential of the wind is far greater than previously estimated. 
Full implementation would produce clean energy without pollution, 
and would make a significant contribution to the conservation of our 
fossil-fuel reserves. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 60052 


58927 (PB—263695) Study of Alaskan wind power and its possi- 
ble Quarterly progress report 1 Oct—31 Dec 1975. 
Wentink, T. Jr. (Alaska Univ., College (USA). Geophysical Inst.). 20 
Jan 1976. 14p. NTIS PC A02/MF AOI. 

Extensive analytical studies on wind spectra were extended to 
the prediction of the monthly and average power output from 
specified windmills, based on only knowledge of the measured mean 
windspeed. For the Elektro windmill and 44 sets of long term 
Alaskan wind frequency the expected mean powers were calculated. 
Then, from analytical considerations the expected mean power was 
predicted, with resulting errors of 0 to 7%. 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 58925 


58928 (BMFT-FB-T—76-55) Development of a vertical-axis 
wind turbine (Phase I). Non-nuclear energy technology. Bankwitz, H.; 
Fritzsche, A.; Schmelzle, J.; Welte, D.; Swamy, C. (Dornier-System 
G.m.b.H., Friedrichshafen (Germany, F.R.)). Oct 1975. 123p. (In 
German). Dep. NTIS (US Sales Only), PC A06/MF AO1. 
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Starting from the worldwide state of the art the paper deals 
with the aerodynamic, mechanical operational and manufacturing 
aspects of a vertical-axis wind energy converter (Darrieus rotor). 
Design techniques and design studies are described. 


58929 (MISU/IMI-DM—16) Estimate of the interaction of a 
limited array of windmills. Crafoord, C. (Stockholm Univ. (Sweden). 
Meteorologiska Institutionen). Nov 1975. 43p. (UDC—551-55-621- 
548). NTIS (US Sales Only), PC A03/MF AOl1. 

A simple model has been set up to estimate the interaction of 
a limited array of windmills, following the ideas presented by 
Templin (1974). Using logarithmic wind profiles, the increment of 
soupladia petimaten, ob ok taleias exsey of wiahalisWtalnaiie en 
already rough surface, is calculated by a method of superposition of 
surface stress and windmill drag. The obtained lo; a 
are used to calculate the relative power of a single wi ill in an 
unlimited array. These values are then used as limiting values for the 
relative power of a windmill unit in a limited array, using a simple 
continuity model of energy flow. Various examples are given to 
illustrate the efficiency of different windmill units and array sizes. 
Examples are also given for a tentative 100 MW group station, using 
different rated power units. 


58930 (N—77-20558) Coupled dynamics analysis 

systems. Final Hoffman, J.A. (Paragon Pacific, Inc., El Se- 
do, Calif. (USA)). Feb 1977. Contract NAS3-19767. 86p. 

{NASA-CR-—135152, PPI—1014-11). NTIS PC A0S/MF A0O1. 

A qualitative description of all key elements of a complete 
wind energy system computer analysis code is presented. The analy- 
sis system addresses the coupled dynamics characteristics of wind 
energy systems, including the interactions of the rotor, tower, na- 
celle, power train, control system, and electrical network. The 
coupled dynamics are analyzed in both the frequency and time 
domain to provide the basic motions and loads data required for 
design, ormance verification and operations analysis activities. 
Elements of the coupled analysis code were used to design and 
analyze candidate rotor articulation concepts. Fundamental results 
and conclusions derived from these studies are presented. 


58931 (PB—244132, pp 122-125) Selection of tower height for a 
wind driven plant. Stodhart, A.H. May 1975. 

From Conference on initial wind energy data assessment 
study; Asheville, North Carolina, United States of America (USA) 
(29 Jul 1974). 

In Initial wind energy data assessment study. 

Many statements have been made from time to time concern- 
ing the value of increasing tower height above that required to give 
adequate ground clearance to the rotor of an aerogenerator. This 
minimum ground clearance is usually reckoned to be around 10 
meters, because of the increased relative effect of ground induced 
turbulence below this level; the undoubted reduction in mean wind 
on even on the most favorable sites, near to ground level, and, in 

e extreme case, the safety element. It is not merely a question of 
improvement in wind regimes that is to be sought but also an 
improvement in the operating conditions for the wind rotor itself. 
The problem of optimum tower height is discussed. 


58932 Wind driven electric power generator. Agsten, C.F. US 
Patent 4,036,916. 19 Jul 1977. Filed date 5 Jun 1975. 10p. 
A wind driven electric i 

has a shroud arranged in a 
disposed a stationary shaft supporting a wind generator assembly. 
The shroud can be the veil of a conventional cooling tower, with the 
wind generator assembly including a rotor connected to an electric 
generator arranged for converting rotary motion of the rotor 
electrical energy, thus saving some of the energy created by 
natural draft passing up the veil of the cooling tower. Space 
box trusses provided with airfoils provide lightweight arms for 
rotor, with the rotor being arranged anywhere in the shroud. 
ah lic cooling tower veil is used as the shroud, the i 

ly be positioned in the throat of the veil. 7 claims, 7 


58933 High power wind turbine with kinetic accumulator. Di 

R.E. US Patent 4,035,658. 12 Jul 1977. Filed date 13 May 1975. 
A hi power wind turbine with kinetic um 

disclosed. invention includes a circular wall, a 


enerate electrical power, a fly wheel, and a drive w i 

contact with the fly wheel to drive the fly wheel. A reversible 
linear motor is connected to the drive wheel to drive the driv 
wheel or to be driven by the drive wheel. The non-linear generator 
is connected to the reversible motor to rotate the drive wheel to 
rotate the fly wheel when the non-linear generator generates excess 
electrical power. The fly whee! rotates the drive wheel to drive the 
reversible motor to generate electrical power when the non-linear 
eee Seana Gey een electrical power. 32 claims, 17 
igures. 
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58934 Flap-augmented shrouds for aerogenerators. Seginer, A. 
(Ames Research Center, Moffett Field, CA). pp 188-196 of In 
Energy LA: tackling the crisis. Robinson, J.W. (ed.). North Holly- 
wood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of En ~ yee Scientists meeting; 
7 maa California, United States of America (USA) (19 May 

See CONF-7605141—. 

Axisymmetrical shrouds for windmills are augmented by ring- 
shaped “flaps” and their performance is studied experimentally. The 
concept of the shroud as an annular “wing” is justified, leading to 
the conclusion that high-lift techniques should ®e used in shroud 
design, and that high-lift devices, such as flaps, would increase the 
power output of the windmill. It is shown experimentally that the 
ideal power output of a flap-augmented shrouded turbine can be 
more than 4 times the power of unshrouded turbines of the same 
diameter. 15 refs. 


58935 Windmill optimization. Stickney, G.H. (Univ. of Missou- 
ri, Columbia). pp 197-202 of In Energy LA: tackling the crisis. 
Robinson, J.W. (ed.). North Hollywood, CA; Western Periodicals 
Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
7 aaa California, United States of America (USA) (19 May 

See CONF-7605141—. 

This paper treats the development and statement of the Wind- 
mill Law. It also shows the derivation of the equation for the power 
surface relating the wind velocity, power and angular velocity of the 
rotor. It is an application of basic fundamentals and yields several 
insights regarding the phenomena encountered in wind power appli- 
cations. 17 refs. 


58936 Method for increasing the efficiency of the electric gener- 
ating process. Levine, S.K. (Wind Harness Co., New York). pp 203- 
208 of In Energy LA: tackling the crisis. Robinson, J.W. (ed.). North 
Hollywood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 


See CONF-7605141—. 

A heat source heats air which rises in a duct having at least a 
one hundred meter vertical rise. Cold air enters the bottom of the 
duct through one or more horizontal passages containing vanes 
driven by moving air as a power source. The heat source may be a 
heat exchanger connected to an atomic reactor, a fossil-fuel plant, a 
solar collector, or a geothermal heat supply. The heat exchanger 
may be located in the duct or in the one or more horizontal passages. 
In some applications, solar energy may directly heat the duct or a 
grid therein to cause an air flow. 


58937 Analysis of the wind-driven reciprocator. Nassar, E.M. 
(Illinois Inst. of Tech., Chicago). pp 209-216 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The concept of the reciprocating cascade is proposed as a 
means for wind energy conversion. Preliminary aerodynamic and 
performance analyses are conducted. A typical full-scale configura- 
tion is selected and estimates of weight and cost are made. A cost 
comparison between the reciprocator and the conventional rotary 
propeller under the same conditions indicates potential reduction in 
the cost per output figure. 


58938 Wind aged project development by Electricite de France. 
Fille, R.B. Houille Blanche; 30: No. 1, 45-66(1975). (In French). 

The results of EdF’s wind power development programme 
from 1947 to 1966 are reviewed. The engineering development of 
the larger French wind power generators is described in detail: these 
are the 800 kW Nogent-le-Roi, the 132 kW and 1,000 kW machines 
at Suki eats lant: Brief details are also given of British, 
Danish and German generators. A table lists main parameters of 15 
large wind generators developed by eight different countries. 


SITE CHARACTERISTICS 


58939 (RLO/2440—76/4) Development of a wind energy site 
selection report, 3 May—3 December 1976. 
Freeman, B.E.; Patnaik, P.C.; Phillips, G.T. (Science Applications, 
Inc., La Jolla, Calif. (USA)). 1976. Contract EY-77-C-06-2440. 152p. 
Dep. NTIS, PC A07/MF AO. 

The components of the site selection methodology, and the 
method of Empirical Orthogonal Eigenfunctions for the identifica- 
tion of recurrent meteorological patterns in the climatological data 
are described. Several faster meteorological computer codes are 
compared. The further development and testing of the primitive 


ELECTRIC POWER ENGINEERING 6089 


equation models (the SIGMET family of codes) are described. This 
consists of developments which will permit calculations to be per- 
formed more rapidly (through partial implicitization) and more 
accurately (through improved physical models). 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 60939 


58940 (ERDA—77-26) Electric energy systems program: linking 
sources and uses. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Electric Energy Systems). 
1977. 29p. Dep. NTIS, PC A03/MF AOI. 

ERDA was created to provide a national focus on energy 
technology. Within ERDA, one group, the Electric Energy Systems 
(EES) Division, is specifically concerned with the U.S. — 
energy system. The EES Division and its role in and 
research, development, and demonstration are described. fre chat. 
lenges and opportunities presented by the requirements which = 
be met by the U.S. electric energy system, including the need for an 
R and D program in tis area are discussed. The EES Division is 
described in terms of its current role, history, and technical 
ties. EES’ R and D program is reviewed, including its focus and 
objectives, elements, organization, development, and implementa- 
tion. A brief perspective on the future of the U.S. electric energy 
system is presented. 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 58014, 59015, 59016, 60029, 60040 


58941 Power plant with a closed cycle comprising a = turbine 
and a work gas cooling heat exchanger. Heller, L.; Forgo, L.; Szabo, 
Z. (to Energiagazdalkodasi Intezet). US Patent 4,037, 413. 26 Jul 
1977. Priority date 9 Dec 1974, Hungary. 6p. 

A heat exchanger in a closed cycle gas turbine power plant 
has, on its heat abduction side, a system of Bags. units connected 
to it by means of which the efficiency of the plant is considerabl 
increased. Such units consist of evaporators pad seers i Ree renegee 4 
condensers and air coolers, the vapor cosines Gal Che aan driven by 
vapors generated in the evaporators. The latter, in turn, are heated 
by the heat abduction side of the heat exchanger in the cycle. 
The exhaust vapors are precipitated in condensers and cooled down 
by air coolers and recoolers and partly circulated back to the heat 
abduction side of the heat exchanger in the main cycle. 


58942 Electric power economy. Schnug, A. aay Verbundges, 
Heidelberg, Ger). eum Waerme-Krafs 29: No. 4, 142-149(Apr 
1977). (In German). 

Design criteria for site selection, and type and capacity deter- 
mination of a thermal power plant are discussed. Guidelines for 
constructin of power grids are also given. 306 refs. 


58943 Extension of the power plant franken 1 for two additional 
block. Eydam, H.; Petermann, V.; Riel, W. (Grosskraftwerk Fran- 
ken). Energie; 29: No. 3, 72-78(Mar 1977). (In German). 

Design data for an extension of the existing power plant with 
two additonal steady turbine-generator sets, 370 MW each, are 
outlined. This plant is located near Nuremberg, Federal Republic of 
Germany and now has total 1050 MW installed power. 


58944 Experiences gained with a gas/oil fired boiler in Arzberg 
power plant. Steckel, H.; Pauli, H. (Bayer Elektr-Lieferungs Ges, 
beech, Ger). Energie; "29: No. 3, 79-85(Mar 1977). (In German). 
An outline is given about the experiences with dual fuel firing 
efficiency of a Benson-type boiler, installed in ng at the power 
plant of Bayzeuth, Federal Republic of Germany. The difficulties 
ga with gas firing have been removed a modification 
in design 


58945 Analytical method for investigating the availability of elec- 
tric power plants. Nechaev, V.V. Elektrichestvo; No. 1, 1-6(Jan 1977). 
(In Russian). 

A simplified analytical method of calculatiang the availability 
of the main and auxiliary equipment of a power station is presented 
which uses a mathematical of homogeneous stationary Markov 
process without dissipative conditions. 


58946 Calculation of the reliability of thermal bSemuae of of ind 
and-power plants. Fel, Yu.1.; Fomichev, M.M.; 

(Krasnodar Polytech Inst, USSR). Izv. Vyssh. Uchebn. bn Zaved. f ewe: 
28: No. 5/6, 73-78(1976). (In Russian). 
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It is shown that the application of a logical and probabilistic 
method permits calculation of the reliability of a complex thermal 
power system, with any combination of elements and any number of 
types of breakdowns taken into consideration. The method requires 
only knowledge of the technology of the operation of the system, i.e. 
it is suitable for engineering practice. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 59578, 61098 
58947 (COO—4114-3) Waste heat management in the electric 
of conservation and station operation 


power industry: 
pene environmental constraints. Third quarterly progress report, 
March 1—June 1, 1977. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 30 Jun 1977. Contract EY-76-S-02-4114. 11p. ‘Dep. NTIS, 
PC A02/MF AOI. 

Computer design codes for power plant cooling systems have 
been developed. These are being used with data for the study site in 
order to test sensitivity to design parameters and to arrive at cost- 
effective designs for each cooling systems. The cooling systems 
include once-through systems, cooling ponds, and dry towers. 
(TFD) 


58948 (IIHR—181) User's manual for the IIHR model of dry- 
wet cooling tower economics. Croley, T.E. II; Patel, V.C.; Cheng, 
M.S. (Iowa Inst. of Hydraulic Research, Iowa City (USA)). Aug 
1975. 58 aaa of Hydraulic Research, Iowa City, IA. 

This man ual provides brief, easy-to-read, and easy-to-follow 
directions for the use of an ITHR com ry model for determining 
the economics of a specific type of wet cooling tower. The 
cooling system represented by the fm consists of a separate 
mechanical, induced-draft "dry" tower of the indirect t and a 
mechanical, induced-draft, crossflow "wet" tower, each with its own 
fans receiving air in parallel. They are connected in a series water 
flow with the dry tower placed first, the wet tower next and a 
surface condenser receiving cold water from the wet tower and 
supplying hot water to the dry tower. The model considers oper- 
ation of the system in all three possible modes: dry cooling only, wet 
cooling only, or both dry and wet cooling, and uses the lowest-cost 
mode for each set of meteorological conditions and power loading. 


58949 Wide load range system for turbine or plant 
<eeettin halliaaataie ts auatindtecsmeater tains end cower 
plant control system. Davis, G.E.; Lardi, F.; Ghrist, W.D. III. (to 
Westinghouse Electric Corp.). US Patent 4,037,088. 19 Jul 1977. 
Filed date 6 Nov 1973. 54p. 

An electric power plant including a steam generator and a 
steam turbine is operated by a control system including two redun- 
dant digital computers. Switching circuitry is provided for coupling 
one of the computers through interface equipment to the steam 
generator and the turbine and a generator according to programmed 
computer control. A data link is established between the computers 
to transfer manual/automatic status and other needed data from the 
control computer to the standby computer. A system is provided for 
detecting w certain hardware and software malfunctions have 
pcm and for responsively transferring control to the standby 

computer. The standby computer is tracked to the control computer 
tt control computer transfer can be made reliably without 
disturbing the electric power generation process. The turbine con- 
trol includes a load control loop which is implemented with comput- 
er operations. Load control is also implemented in load control loops 
for the steam generator by means of computer operations. Computer 
transfers are executed smoothly in the load control mode at substan- 
tially any load level of operation. 


POWER CYCLES 
REFER ALSC TO CITATION(S) 57904, 57920, 58995 


58950 yaaa pd na temperature turbine technology pro- 
gram. Phase I. Program and system definition. Topical report: techno 
ogy development plan for Phase III. (Westinghouse Electric Co 
Fy ten Pa. (USA). Generation Systems Div.). Jan 1977. Contract 
EX- wen ~ -2290. 222p. a See NTIS, PC A10/MF AO1. 
deiailed Technology Testing and Test Support Studies” 
m ples and a preliminary ‘Technology Readiness Verification 
plan for developing the advanced coal gasification com- 

Shecbeyels (CGCC) or plant concept are presented. CGCC 
power plants integrate a coal gasification system with a high tem- 
perature gas turbine/steam turbine power plant. All the envi- 
sioned for these program plans are described. (LCL) 


58951 (FE—2357-10) CFCC development program. Quarterly 
October—December ete eh gy Electric Co., Schenec- 


report, 
tady, N.Y. (USA) Dept.). Jan 1976. 
Coviract EXTECOLDIS 10s. Ds 102p. Dep. NTIS, PC A06/MF AOI. 


ERA VOL. 2, NO. 24 


The Coal Fired Combined Cycle (CFCC) is the unique 
powerplant concept to provide a direct coal-burning gas turbine = 
steam turbine combined cycle power plant. The scvanages of the 
combined cycle for hi efficiency and the potential o 
surized fluidized bed (PFB) combustor for improvements in <a 
sions could offer a new and attractive option to the electric utilit 
industry after its successful development. The CFCC approac 
provides cooling of the fluid bed combustor through the use of 
steam tubes in the bed, which supply a steam turbine-generator. The 
partially cooled combustion gases exiting from the combustor drive 
a gas turbine-generator after passing through a hot-gas cleanup train. 
The objective of this program is to evaluate the coal fired combined 
cycle (CFCC) power plant conceptual design, of the pressurized 
fluidized bed type, with power recovery gas turbine and to conduct 
a os development program. The second quarter of the 
CFCC Development Program continued the emphasis upon Com- 
mercial Plant Evaluation through requirements definition and design 
while the supporting technology tasks continued in parallel to gener- 
ate the data to guide and/or confirm the design. Design studies for 
multiple approaches to the combustor/steam generator have also 
been made to identify and reconcile their impact on the system 
design. The studies include preliminary assessments of the impact of 
system reliability and system control modes on the design of all 
subsystems. Preliminary conclusions from these studies will be in- 
cluded in an a of the Commercial Plant Design Requirements 
report in January 1977 


(FE—2371-5) pate of pressurized-fluidized bed com- 
FBC) combined cycle po' 


58952 
bustion (PFBC) er plant design. 
terly report, June 30—September 30 1976. Huber, D.A. (Burns and 
Roe Industrial Services Corp., Paramus, N.J. (USA)). 15 Oct 1976. 
Contract EX-76-C-01-2371. 20p. Dep. NTIS, PC A02/MF AOI. 

Pro is reported in preparing a conceptual design for an 
electric power Ae that will directly combust high-sulfur coal in a 
pressurized, fluidized-bed combustor in conjunction with a combined 
gas/steam turbine cycle to generate electric power in an environ- 
mentally acceptable manner. The plant shall have a power rating of 
from 500 to 600 MWe and shall be base-loaded to optimize perfor- 
mance. Progress in defining plant design requirement, and in systems 
anaysis and trade-off studies is discussed. (LCL) 


58953 (N—76-23680) Energy Conversion 


-H.; rae ., Schenectad 
(USA)). Feb 1976. Contract E(49-18)-1751;NAS-3-19406. 9ip. 
(NASA-CR—134948(Vol.2)(Pt.1); SRD—76-011(Vol.2)(Pt.1)). Dep. 
NTIS ae. 


etric study was performed to assist in the develop- 
ment of a data base for the comparison of advanced energy conver- 
sion systems for utility applications using coal or coal-derived fuels. 
Estimates of power plant performance (efficiency), capital cost, cost 
of electricity, natural resource requirements, and environmental in- 
trusion characteristics were made for ten advanced conversion sys- 
tems. This volume contains performance and economic evaluations 
for: the simple cycle gas turbine system, air-cooled combined-cycle 
gas turbine system, and water-cooled combined-cycle gas turbine 
system. (LCL) 


58954 (N—76-23 
(ECAS) General 


D.H.; Corman, J = Fleming, RB. "(General Electric Co., 
tady, N.Y. (USA). feb 1976. Contract E(49-18)-1751;NAS-3-19406. 
99p. —— ee 2)(Pt.2); SRD—76-011(Vol.2)(Pt.2)). 


Dep. a y~ $3.00 

A parametric study was performed to assist in the develop- 
ment of a data base for the comparison of advanced energy conver- 
sion systems for utility applications using coal or coal-derived fuels. 
Estimates of power plant performance (efficiency), capital cost, cost 
of electricity, natural resource requirements, and environmental in- 
trusion c! were made for ten advanced conversion sys- 
tems. This volume contains information on the design and perfor- 
mance analyses and cost estimates for the following energy conver- 
sion systems: closed-cycle gas turbine, supercritical CO, cycle; ad- 
vanced steam cycle; and liquid-metal topping cycle. (LCL) 


at Energy Conversion Alternatives Study 
(ECAS) Geseral Electric 


energy conversion energy conversion cycles. 
Corman, 1.C, L.P.; Pohl, R.V. (General 


Fleming, R.B.; Harris, 
Electric Co., Schenectady, N.Y. (USA)). Feb 1976. Contract E(49- 
18)-1751; NAS-3-19406. 1 ee 2(Pt.3); 
so 1(Vol.2)(Pt.3)). . NTIS $6.00 
ric study was performed to assist in the develop- 
ment é a data base for the comparison of advanced energy conver- 
sion systems for utility applications using coal or coal-derived fuels. 
Estimates of power plant performance ragga 'p capital cost, cost 
of electricity, natural resource requirements, and environmental in- 
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trusion characteristics were made for ten advanced conversion sys- 
tems. This volume contains design data and pMnD oe and cost 
estimates for the following systems: open-cycle MHD; closed-cycle 
inert gas MHD; closed-cycle liquid metal MHD; low temperature 
fuel cells; and high- -temperature fuel cells. (LCL) 


58956 (N—76-23683) snatay Conversion Alternatives Study 
(ECAS) General Electric Phase I. Final report. Volume III. Energy 
pre Many nap ed penance ig Bott cycles and 
materials of construction. Shah, R.P.; Solomon, H.D. (General Elec- 
tric Co., Schenectady, N.Y. (USA)). Feb 1976. Contract E(49-18)- 
1751;NAS-3-19406. 79p. (NASA-CR—134948(Vol.3)(Pt.1); SRD— 
76-01 —— 3)(Pt.1)). Dep. NTIS $5.00. 

A parametric study was performed to assist in the develop- 
ment of a data base for the comparison of advanced energy conver- 
sion systems for 7 * pplications using coal or coal-derived fuels. 
Estimates of power plant performance (efficiency), capital cost, cost 
of electricity, natural resource requirements, and environmental in- 
trusion characteristics were made for ten advanced conversion sys- 
tems. This volume presents information of materials for advanced 
energy systems using coal and concludes that the following 5 materi- 
als problems must be resolved: life expectancy; corrosive effects of a 
variciy of high temperature environments; fabrication; development 
of materials for use at temperatures above 1800°F; and development 
of ceramic heat exchangers. (LCL) 


58957 (N—76-23685) Energy Conversion Alternatives Study 
(ECAS) General Electric Phase I. Final report. Volume III. Energy 
conversion subsystems and components. Part 3. Gasification, process 
fuels, and balance of plant. Boothe, W.A.; Corman, J.C.; Johnson, 
G.G.; Cassel, T.A.V. (General Electric Co., Schenectady, N.Y. 
(USA)). Feb 1976. Contract E(49-18)-1751; -NAS-3-19406. 17 
— 3(Pt.3); SRO—76-01 1(Vol.3)(Pt.3)). Dep. 
NTIS $7.50 

Results are presented of an investigation of gasification and 
clean fuels from coal. Factors discussed include: coal and coal 
transportation costs; clean liquid and gas fuel process efficiencies and 
costs; and cost, performance, and environmental intrusion elements 
of the integrated low-BTU coal gasification system. Preconceptual 
cost estimates for the balance-of-plant requirements associated with 
advanced energy conversion systems using coal or coal-derived fuels 
are summarized. (LCL 


58958 (ORNL-TM—5954) Potassium vapor topping cycle. Tech- 
nical progress report, October 1, 1976—December 31, 1976. Holcomb, 
R.S. (Oak Ri Ridge ise National Lab., Tenn. (USA)). Aug 1977. Contract 
w- 7405-ENG-26. 54p. Dep. NTIS, PC A04/MF AOI. 

The potassium vapor topping cycle is a concept for increasing 
the efficiency of the Rankine vapor cycle by raising the peak 
temperature by employing a potassium vapor cycle with a turbine 
inlet temperature of 1500 to 1600°F in which the waste heat rejected 
from the condensing potassium vapor is transferred to boiling water 
and steam in a conventional steam cycle. An efficiency of about 50 
percent is calculated for this cycle with a natural circulation potas- 
sium boiler fired by gas or oil. A program is underway to build a 
full-scale potassium boiler tube bundle and burner module and test it 
with water and then potassium. This is the first in a series of 
quarterly progress reports. The water test which was begun in July 
1976 was completed except for the vapor separator test. The results 
of the argon distribution test indicate that the argon flow rate in all 
of the boiler tubes will be adequate to provide nucleation promotion 
for stable boiling of potassium. The heat load of individual boiler 
tubes was measured and it was found that the outer bank of tubes has 
an average heat load that is about 67 percent of the average for each 
bank. peak temperature difference of 45°F between the tube 
temperature of the inner and outer banks was measured during 
startup indicating that there should be no problems from thermal 
stresses. Nearly all of the mechanical design work for the potassium 
system components has been completed. The electrical and instru- 
ment and controls design is just getting well underway. Welding and 

ping fabrication on the condenser has been nearly completed. 
PD rication of parts for the condenser enclosure is more than half- 
way done. Fabrication of the cylindrical portion of the drain tank 
has been completed. 


58959 Multiple valve sequential control for a combined cycle 
power plant. Gupta, R.B. (to Westinghouse Electric Corp.). US 
Patent 4,036,011. "9 Jul 1977. Filed date 28 Jan 1976. 8p. 

In a combined cycle plant, a process flow demand signal is 
applied to multiple sequentially operated boiler feedwater valves 
through a single manual/automatic (M/A) station. Each valve is 
positioned in accordance with its position/flow characterization so 
that the total feedwater flow to the boiler satisfies the flow demand. 
To provide for bumpless manual to automatic transfer, valve posi- 
oe signals are characterized with the inverse of the respective valve 

in the flow region not covered by a lower order 
aie. The characterized outputs are set to zero in flow regions 
covered by a lower order valve. A high selection of the character- 
ized outputs is performed and the selected signal corresponds to the 
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process flow demand value which will enable a manual to automatic 
transfer without causing an upset in steam generator process flow or 
electric power generation. 


58960 a gained with the power plant block a = 
Duisburg. Wein, W.; Stauch, L.; Meier, Ft F.W.; Budzynski, K. 
Energie; 29: No. 3, 64-71(Mar 1977). (In German). 

A survey of the operations in the newly built town utility 
plant for district er the town Duisburg, Federal Republic of 
Germany is presented combined gas/steam turbine set has 175 
MW instalied power. 


58961 Gas/steam installations with two-pressure steam system as 
optimum power plants for covering the medium load. Gasparovic, N. 
(Tech Univ, Berlin, Ger). Elektrizi irtschaft; 76: No. 3, 41-47(31 
Jan 1977). (In ——. 

arious possibilities for coupling a gas-turbine process with a 
steam-turbine process are discussed. It is found that gas/steam instal- 
lations with waste-heat boiler, i.e., without afterburning in the gas- 
turbine waste heat, are suitable for power plants for the 
medium load, because of the low cost of installation the 
favorable fuel consumption. A distinction must be made between 
installations with waste boilers which produce one steam flow, ard 
those which give two streams at different pressures. The latter are 
characterized by low heat consumption, and permit varying the 
feedwater temperature if fuels with different sulfur contents are 
consumed. A comparison of different types of power plant shows the 
suitability of these gas/steam installations for the medium load range. 


58962 Prospects of manufacture of boilers for combined steam- 
and-gas plants at the Krasnyi Kotelshchik production association. 
Parshin, A.A.; Khristich, L.M.; Sheofer, B.M.; Gol'’dshtein, A.D.; 
= Yu.v. Energ oenie; No. 3, 1-2(1977). (in Rus- 
sian 

Combined steam-and-gas turbine power plants with gas shed- 
ding into boiler furnaces and combined steam-and-gas turbine 
plants with high-pressure boilers are considered. Fundamental prin- 
ciples — be accepted when designing high-pressure boilers 
are set fort 








COMPONENTS 
REFER ALSO TO CITATION(S) 57838, 58012, 58013, 58961, 58962 


— gp 1)) = plant surface condenser 

. Final report: Volume I. Ellis, W.D.; Hekking, F.J.; 
iain M. P.; Maddagiri, A.M.; Madsen, A.C. (Bechtel .. San 
Francisco, Calif. (USA)). Mar 1977. 176p. Dep. NTIS, PC A 9/MF 
AOl. 

Results are presented of a study to determine the factors 
which affect the deterioration and subsequent leakage of main sur- 
face condenser tubes in electric power plants. Several areas related 
to condenser tube leakage, including design, materials, chemistry, 
operation, and maintenance are discussed. The data on which the 
report is based were obtained through field trips to — power 
stations, mail questionnaires, and a literature search. survey 
concentrated on large fossil-fueled plants, nuclear plants, and plants 
having condensers tubed with titantum. Much emphasis was placed 
on presenting tubing failure information as a function of tubing 
material, cooling-water conditions, failure mechanisms, condenser 
design, and several other parameters. Information is also presented 
on the criteria for retubing condensers, and recommendations for 
future work pertaining to condensers is discussed. 


58964 (EPRI-NP—481(Vol.2.)) Steam plant surface condenser 
Se ee ee eee 
Hekking, F.J.; Lagache, M.P.; Mad A.M.; Madsen, A 
(Bechtel Corp., San Francisco, Calif. (U A). Mar 1977. 266p. De. 
NTIS, PC Al1/MF AO1. 

These appendixes to a wage on leakage from condenser tubes 
in electric power plants include the following information: a 390- 
item bibliography by number and by author; forms used for gather- 
ing tube leakage data; station selection matrix; and field survey 
matrix. (LCL) 


58965 My eee High temperature turbine technology pro- 
gram. Phase I. Program and system definition. Topical report: low Btu 
gas combustor preliminary designs for 
Electric Corp., Lester, Pa. (USA). 
1977. Contract EX-76-C-01-2290. 181p. . NTIS $7.50. 
Preliminary design analysis was ormed for three selected 
low-btu gas combustion systems which utilized distillate oil for start- 
up and acceleration to idle. These three systems are (1) a can-annular 
design; (2) a dual-fuel, can-annular — with the additional capa- 
bility to operate on distillate oil at load when the gasifier is 
down; and (3) an annular design. Considerable attention was given to 
wall-cooling configurations that would conserve air due to the large 
combustion air requirements at the 2600 and 3000°F 
levels. The use of Lamilloy material gave the lowest wall air cooling 


three concepts. (W. 
Generation Systems Dee Feb 
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requirements. The can-annular system retains the advantages for can 
which includes ease of replacement and modular development test- 
ing. The system has been very successful in present day industrial 
pe Faber. turbines. The use of Lamilloy eines a satisfactory 
2600°F design. Further air-saving methods will be required for 
3000°F operation. The dual-fuel, can-annular concept was judged to 
be a suitable method for dry control of NO/sub x/ where the 
fuel is distillate oil. The complexity does not appear to be 
Justified in backup fuel operation. The annular design can achieve 
3000°F operation with the use of Lamilloy. However, the develop- 
ment of a large annular combustor is a formidable task and requires 
some sacrifice in accessibility and maintainability. The can-annular 
2600°F configuration which utilizes Lamilloy for wall cooling was 
selected for future development. Further coolant air saving ap- 
proaches have been identified and will be studied for 3000°F oper- 
ation. 


58966 = Conceptual design for an atmospheric flui- 
dized-bed direct combustion power generating plant. Phase I. Commer- 
cial plant conceptual design. Quarterly — January te 30, 
1977. Norton, R.C. (Stone and Webster En nar ty oe 
Mass. (USA)). 6 May 1977. Contract EF-77 1-2583. 16p 

NTIS, PC A02/MF AOl1. 

A conceptual design has been undertaken for a commercial 
size (560 MW) complete power generating station, incorporating an 
atmospheric fluidized combustion boiler. It is to be developed as a 
variation of a base which is an established plant design with conven- 
tional pulverized coal suspension fired boiler with associated facili- 
ties. These include a flue gas scrubbing system and on-site provisions 
for disposal of scrubber sludge and fuel ash. The conceptual design 
with AFB combustion boiler will differ from the base only in 
respects dictated by the AFB application. The conventional base 
plant design and cost estimate and performance description, culmi- 
nating in the base plant report, was the main focus of activities 
during this first quarter. The start of the individual boiler manufac- 
turers’ participation was equally important although only accom- 
plished at the beginning of the third month. To the extent practical, 
Stone and Webster design work, preparatory to receiving fluidized 
bed boiler manufacturers’ drawings, was started in anticipation of 
information expected in the next quarter. Specialized supportive 
work included the preparation of the current state-of-the-art of 
fluidized bed combustion report, the first issue of which is scheduled 
for release at the start of next quarter. Its purpose is to serve as 
reference for individual discussions of basic concepts with each 
boiler manufacturer. The objective of the discussion is to assure the 
best possibility of development of successful main and ancillary 
systems of the fluidized bed combustion steam generators. 


58967 Combustion chamber for gas turbine power plants having 
devices for the gaseous processing of the fuel being introduced therein. 
Fehler, A.; Kirschey, G. (to Motoren- und Turbinen-Union Mun- 
chen GmbH). US Patent 4,036,582. 19 Jul 1977. Priority date 2 Nov 
1974, German, Federal Republic of (F.R. Germany). 4p 
A combustion chamber for gas turbine engines or power 
plants having devices for the gaseous processing of the fuel is 
characterized by the combination of the following features: (1) the 
fuel ejection cone of at least ore fuel nozzle arranged upstream of 
the flame tube back wall of the combustion chamber extends exter- 
iorly along the flame tube back wall, the latter of which is conically 
in conformance with the ejection cone; and (2) the combus- 
tion chamber has an air infeed hood essentially encompassing at least 
partially the flame tube back wall as well as the fuel nozzle, forming 
an annular or ring channel narrowing in the direction of the down- 
stream end of the flame tube back wall and which, by means of 
lurality of apertures located immediately behind the flame tube 
k wall in the side walls of the flame tube, is in communication 
with the interior of the flame tube. 


58968 generator and boiler firing. Witte, U. (L. and C. 
Steinmueller, Gummersbach, Ger). Brennst.-Waerme-Kraft; 29: No. 
4, 154-158(Apr 1977). (In German). 
A survey of the literature dealing with subjects on firin; 
snd Semmens with vuslous fiislo t pementell tagsthes wilt 
design criteria for steam generators with efficient ce for 
fuel economy and systems to decrease air pollution. 122 
58969 Steam turbines. Mathias, G. ea ere Augsburg- 
1ST Ga ee Ger). Brennst.-Waerme-Kraft; 29: No. 4, 158-160(Apr 
A survey of the recent bocks and dealing with design 
of steam turbines for economic use of and low emissions is 
presented. 76 refs. 


58970 Gas turbines. Schmoch, O. (Kraftwerk U: Muelheim, 
Ger). io Waerme-Kraft; 29: No. 4, 161- “io(Ape 1977). (in 


A survey of the literature on gas turbines is presented. The 
survey includes marketing, design innovations, improvements 
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achieved ieved in compressor design and application of gas turbines 
for power plants. 115 refs. 


58971 Valves and fittings in power plants. Popescu, C. (Arca 
Regler, Toenisvorst-Krefeld, Ger). Brennst.-Waerme-Kraft; 29: No. 
4, 166-168(Apr 1977). (In German). 

Recent literature on various control valves and other fittings 
used in piping systems of power plants is reviewed. 62 refs. 


58972 Chemistry in power plant engineering. Resch, G. (Ver 
Elekttrizitaetswerke, Dortmund, Ger). Brennst.- Weerme Kraft 29: 
No. 4, 174-175(Apr 1977). (In German). 

A survey of the articles and books dealing with chemical 
treatment of water and metals to inhibit errosion and corrosion in 
equipment and piping systems in power plant is presented. 59 refs. 


58973 Heat exchangers. Schmidt, E.L.; Hahne, E. Brennst.- 
Waerme-Kraft; 29: No. 4, 178-182(Apr 1977). (In German). 

A review of the literature published in 1976 on design, 
materials, corrosion protection and manufacture of heat exchangers 
used in power plants is given. 143 refs. 


58974 Damageability of welded joints of heating surfaces of 
boilers for supercritical steam and ways to raise their 
reliability. , Chechko, ILI. (Konakovskaya GRES, USSR). 
Energ oenie; No. 3, 25-28(1977). (In Russian). 

The experience of operation of welded joints of boilers of 300 
MW power units of the Konakovo District Power Plant is elucidat- 
ed and some ways to improve their reliability are pointed out. 


58975 Design and manufacture of standardized low-pressure cyl- 
inders of steam turbines made Metal Works. Kupersh- 
tok, S.N.; Pakhomov, V.A.; Surkov, LK. (Leningrad Met Plant, 
USSR). Ener oenie; No. 2, 6-7(1977). (In Russian). 

The main principles of standardization of low-pressure cylin- 
ders for 3000 rpm are presented and it is argued that the time has 
come for their standardization on the scale of the entire turbine 
industry of the USSR. 


— ie Sere tam 3 ee oe 
oyavienskii, K.N.; Pruss, L.V.; Tsitseruk, A.N. (Kalu; 
Turbine P t, USSR). Energ voenie; No. 2, 8-9(1977). 
ussian) 


The method is described and results of comparative fatigue 
tests of steam turbine blades made of the 1Cr13 ball-bearing steel are 
presented. The blades were manufactured using the method of 
manual grinding and polishing in accordance with a serial technol- 
ogy as well as using the method of cold rolling instead of grinding 
and polishing of the blade profile. Results of fatigue tests of blades 
after tempering in a vacuum at the temperatures of 700, 640, and 
300° are presented. 


58977 Method of determination of the heat-up of the flow- 
through part of the low-pressure cylinder at a very low working steam 
flowrate. Usachev, I.P.; Neuimin, V.M.; Tikhomirov, A.N. (Ural 
Turbomot — Plant im. K.E. Voroshilov, USSR). 
Energ i nie; No. 2, 12-15(1977). (in Russian). 

Calculation of ventilation losses in low-pressure cylinder 
stages of steam turbines is presented. A method of determination of 
the heat-up of the flow-through part of low-pressure cylinders at 
very low steam flowrates is given. 

















oenie; No. 2, 28- 


(VP. 
29(1977). (In Russian). 

The state-of-the-art and pros 
technology of manufacture of the’ boil 
electric power plants in the 1976-1980 period are 


of development of the 
iler and auxiliary equipment for 
considered. 


58979 Cavitation wear of the disk plate of an auxiliary turbine 
and ways to combat it. Faddeev, LP; —. B.V. 
Energ oenie; No. 2, 37-38(1977). (In Russian). 

A description of the cavitation wear is given and the condi- 
tions under which it occurs on turbine disk plates are elucidated. The 
ways to combat the cavitation wear are considered. 





bending of blades of turbine diaphragms. 
yy S.M. Kirov, 
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Heat exchange in the furnace of a TPP-200-1 boiler. 
Mitor, V.V.; Konopel’ko, I.N.; Latysheva, L.V.; Reznik, O.A. (Cent 
Sci Res Boiler and and Turbine Inst, USSR). E: Energ ‘oenie; No. 
3, 17-19(1977). (in Russian). 








DEC. 31, 1977 


Results of an investigation of the spectrum composition of 
furnace radiation accompanying the combustion of anthracite lines, 
residual fuel oil, and natural gas are presented 


58982 New method of erosion protection of rotor blades of tur- 
bine stages. Kirillov, I.I.; Kazak, M.A.; Faddeev, I.P.; Okolov, V.K.; 

Radik, S. v. "(Leningrad Polytech Inst im. MI. Kalinin, USSR). 
Energ “oenie; No. 3, 32-34(1977). (In Russian). 

A new constructive method of protection of the rotor blades 
of wet-steam turbines against drip erosion is investigated. It is found 
in the course of operational tests that the erosion wear of the 
experimental blades is several times less intensive than that of 
conventional blades with erosion protection by electrolytic chromiz- 
ing. 


58983 Heat exchange in a stream of air containing drops of 
water. Bagerman, A.Z.; Butalov, G.L. Energ oenie; No. 3, 
39-41(197 “dn I Russian). 

Results of investigations of heat transfer in a stream of air 
containing drops of water are described and appropriate relations for 
the calculation of heat transfer under those conditions are presented. 
Applicability to the operation of gas turbine plants in cold weather 
conditions, when it is necessary to heat some surfaces to prevent 
icing, is indicated. 
= Investigation of the maximum possible load of steam gen- 

tors depending on the maximum output of blow and exhaust fans. 
ak 1S. (ORGRES, South Branch, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 12, 75-78(Dec 1976). (In Russian). 

Results of an investigation of the maximum possible output of 
steam —— —— on the conditions of operation of blow 
and exhaust fans the efficiency of fuel combustion (with optimal 
air excesses) are presented. 


58985 Experience of in-service chemical cleaning of inner heating 
surfaces of a tpp-200 boiler. Plisskin, G.1.; Sinitsa, 1.T.; Foshko, L.S.; 
Chistyi, A.N. (ORGRES, Donets, Ukr SSR). Teploenergetika 
(Moscow); No. 11, 72-74(Nov 1976). (in Russian). 

The experience of chemical cleaning of the tract of supercriti- 
cal pressure boiler from considerable contaminations is presented. 
Inexpensive acids were used in the cleaning composition, thus reduc- 
ing the costs of cleaning. 


58986 Improvement of materials and technology of manufactur- 
ing equipment for large generating units of thermal power stations. 
Zorev, N.N.; Kryanin, I.R.; Trusov, L.P. Therm. Eng. (USSR) 
(Engl. Transl); 22: No. 10, 1-7(Oct 1976). 

Translated from Teploenergetika; 22: No. 10, 2-6(1975). 

To solve practical problems in the development of thermal 
power plants, it is necessary to improve the materials used, to 
introduce new and better steels and alloys, and to use new manufac- 
turing processes for steam generating equipment. The chemical 
composition, mechanical properties, fabrication methods, and heat 
treatments of steels recommended for steam generators, pressure 
vessels, boiler tubes, steam pipes, and steam turbines for high capac- 
ity power plants are discussed. (LCL) 








58987 Engineering design of steam condensers. Berman, 
L.D. Therm. Eng. (USSR) (Engl. Transl.); 22: No. 10, 47- 52(Oct 
1976). 

Translated from Teploenergetika; 22: No. 10, 34-39(1975). 

A numerical method for determining the performance charac- 
teristics of steam turbine condensers is developed and the data 
obtained compared with test data. It is concluded that the numerical 
method can be used with sufficient accuracy to determine the 
condenser cooling surface required and the condenser operating 
characteristics. (LCL) 


58988 Using air pressure hanical atomising burners to im- 
prove combustion - oil in gas turbine plant combustors. Tumanovskii, 
A.G.; Pshenisnov, I.F.; Gabbasov, V.G. Therm. Eng. (USSR) (Engl. 
Transl); 22: No. 10, 53-55(Oct 1976). 
Translated from eploenergetika; 22: No. 10, 39-41(1975). 
The design and performance testing of an air pressure— 
mechanical atomizing burner for improving oil combustion in gas 
turbine (GT) power plant combustors are described. From these 
tests it was concluded that the use of the air pressure—mechanical 
atomizing burner with a pressure drop of the atomizing air in the 
burner of Ap/sub b/ of 0.13 to 0.2 MPa and its flow rate of 6 to 10 
percent of the fuel made it possible to: improve the conditions for 
start up of the GT plant without nonuniform gas temperatures 
upstream of the turbine; markedly reduce the formation of smoke 
and deposits in the combustion chamber in all modes of operation of 
the plant; considerably reduce the wear of the burner; with oper- 
ation of the plant over approximately 200 h there were no traces of 
erosion of the elements; and lower by 20 to 25 percent the 
concentration of oxides of nitrogen. (LCL) 


58989 Test rig investigation of the dynamic characteristics of 
once-through steam generators under starting conditions. Doverman, 
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G.1.; Krashennikov, V.V.; Dumnov, V.P.; Cherepanova, I.M. 
Therm. Eng. Soong (E gl Trans Transl.); 22: No. 10, So 47-50 ist. 
Translated from : No. 1 47-50(197: 
A linear sakeaninell cami n was \asvabaged @ describes 
the dynamic properties of a once-through steam generator in a start 
up using a separator. It was assumed that transient processes with 
heat input disturbances as well as with valve disturbances at the 
outlet from the separator and from the take place 
considerably faster than with warming up of the steam ; 
This holds for periods of a start up over which the steam generator 
is virtually in steady state operation (rolling of the turbine unit, 
holding times at low load, etc.). Since the experimental response 
curves obtained in starts of steam generators have, as a rule, a ae 
scatter, in order to check the accuracy and the boundaries of 
applicability of the previously developed mathematical model 
rig tests were carried out. The aim was to obtain 
within a wide range of disturbances and to evaluate 
using the linear mathematical model on the basis of 
calculate the dynamic characteristics of the steam generator ag 
individual stages of a start up. From these tests it was concluded 
that: the superheating section in which the thermophysical proper- 
ties of the steam change comparatively little within a wide range of 
enthalpies can be regarded with an accuracy sufficient for practical 
purposes as a linear section when disturbances are imposed by the 
discharge valves and by heat input which led to deviation in tem- 
perature at the outlet of this section by up to 100°C; and to 
the accuracy of calculation of deviations of temperature wine 
linear mathematical model, provision at the outlet of this model for a 
nonlinear link taking into account the dependence of specific heat of 
the medium on enthalpy and pressure is recommended. (LCL) 


58990 means of 
existing thermal power stations. Gandia, L.S. Therm. Eng. 
(USSR) (Engl. Transl.); 22: No. 10, 80-82(Oct 1976). 
Translated from Teploenergetika; 22: No. 10, 58-60(1975). 
Combustion of fuel with a high sulfur content causes corro- 
sion of the tail end heating surfaces of boilers. To protect the 
airheaters against corrosion, the air is preheated. There are two 
widely used means of doing this, Ii.e., in airheaters, using steam from 
turbine bleeds, and recirculation of hot air. When using airheaters, 
steam from turbine bleeds is employed for heating the air, whic 
leads to a higher efficiency of the turbine plant due to the 
loss of heat in the condenser. On the other , when recirculating 
hot air, the temperature of the flue gases rises to a smaller extent 
than when using a preheater (the per of the air entering the 
main airheater is the same in both cases, and, consequently, the gross 
efficiency of the boiler is higher. In many operational boilers it is 
possible to use both preheaters and recirculation of air. In this regard 
it is important to determine in which cases it is advisable at existing 
thermal power stations to use each of the means of preheating while 
maintaining the same air temperature at the inlet to op main air- 
heater. The thermodynamics of the considered means of 
the air are examined to determine the effectiveness of air preheating. 


feedwater treatment for supercritical 
power generating units. Deeva, Z.V.; Saichuk, L.E.; Sidorenko, a 
Therm. Eng. (USSR) (En ngl. Transl); 22: No. 10, "94. 


Translated from en, 22: No. 10, 

At Soviet power plants the pH of feedwater is 
trolled by adding ammonia, and hydrazine-hydrate to the suction 
side of the booster feedpumps. In order to determine optimum 
feedwater conditions to prevent corrosion of alloys in the feedwater 
circuit, the water chemistry of feedwater at 6 operating power plants 
was investigated. The inves' confirmed that age paren 
drate is the agent most responsible for reducing corrosion of copper- 
containing alloys in the condensate circuit, that the h 
hydrate should be added to the polished condensate instead of to 
feedwater leaving the deaerator, and that corrosion of steel is 
prevented with the aid of ammonia when maintaining pH at about 
9.0. (LCL) 


58992 Method of of the efficiency of shroudless 
turbine stages. Gogolev, I.G.; Kuz'michev, R.V. (Bryansk Inst of 
Transp Mach, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 28: No. 5/ 
6, 85-91(1976). (In Russian). 

Relying on an analysis and of the results of 
experimental investigations of rotating mom a com ively 
single and fairly exact method of determination of the y of 
axial shroudless turbine stages with the d/l ratio = 3.2 +10 is 
proposed. 


58993 Device for improving static stability of turbogenerators. 
Monville, J.P. (Electr de Fr). Bull. Dir. Etud. Rech., Ser. B; No. 2, 5- 


31(1976). 

Tine Active Power Deviation S Device (S.E.P., ab- 
breviation for Dispositif Stabilisateur a Ecart de Puissance Active ) 
acting on the alternator voltage regulation, aap a simple, eco- 
nomical and efficace means to improve the static stability of turbo- 
generators. However, the stabilizing effect of this regulation loop is 
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limited by the time constant equivalent to the active power measure- 
fore, electronic active power transducers of a 

should be utilized, and the connection diagram of this 

control loop should be studied accurately, in order to 

could tansvesiag stint Gusthgs oanitea of Go tomsadooon. The 
performance improvement in static stability achieved by the present 
stabilizer is illustrated in this by the results obtained from 
numerical simulation of typical one-machine networks and of one 
large 39 machine network, representing hypothetical operation con- 
ditions of the French future V.H.V. power system. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 58960, 58961, 58990, 59824, 60139 


58994 Energy recovery and storage system. M , P.O. (to 
International Telephone and Te! she te Corp.). US Patent 4, 037,786. 
26 Jul 1977. Filed d date 15 Aug 1 

Heat pipes are employed to capture energy normally lost in 
the form of heat in the gases in flue-stacks and to transfer the 
captured heat to water in a water jacket. The heated water is 
pumped from the water jacket to a storage tank where it is kept until 
needed. Control of the system is governed by heat sensors in the 
flue-stack and in the storage tank which provide control signals to a 
pump, or pumps, used in controlling the flow of water through the 
pipes between the water jacket and the storage tank. 


ECONOMICS 
REFER ALSO TO CITATION(S) 58948, 59455, 60030, 60031, 60036 


58995 a mag Conversion Alternatives Study 
(ECAS) General Electric Phase I. Final report. Volume I. Executive 
summary. Corman, J.C. (General Electric Co., Schenectady, N.Y. 
(USA)). Feb 1976. Contract E(49-18)-1751; :NAS-3-19406. 56p. 
ie ata 1); SRD—76-011(Vol.1)). Dep. NTIS 


A parametric study was performed to assist in the develop- 
ment of a data base for the comparison of advanced energy conver- 
sion systems for utility applications using coal or coal-derived fuels. 
Estimates of power plant performance (efficiency), capital cost, cost 
of electricity, natural resource requirements, and environmental in- 
trusion characteristics were made for ten advanced conversion sys- 
tems. Over 300 tric points were analyzed to estimate the 
potential of these systems. Emphasis of the study was on the energy 
conversion system in the context of a base loaded utility power 
plant. Although cases employing transported coal-derived fuels were 
included in the study, the fuel processing step of converting coal to 
clean fuels was not investigated except for cases where a low-Btu 
gasifier was integrated with the power plant. All power plant 
concepts were premised on meeting emission standards require- 
ments. The ten energy conversion systems studied were: (1) open- 
cycle gas turbine recuperative, (2) open-cycle gas turbine, (3) closed- 
cycle gas turbine, (4) supercritical CO. cycle, (5) advanced steam 
cycle, (6) liquid metal i ow cycle, (7) open-cycle MHD, (8) 
closed-cycle inert 9) closed-cycle liquid metal MHD, 
and (10) ‘fuel cells. 

58996 Conventional power plants--white elephants. Energie; 29: 
No. 3, 63(Mar 1977). dn German). 

An overview is given about the am erected power plants in 
the Federal Republic of Germany, which after the completion and 
trial operation, had to be_ mothballed because they were either 
as air from coal sulfur or were unprofitable because of the 

igh price of oil. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 59237, 59820 


FUELS 
REFER ALSO TO CITATION(S) 58360, 58361, 60010 
ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 60032, 60839, 60847, 60930, 
60942, 61098, 61099 


58997 (PB—266071) Guidelines for the preparation of environ- 
ee teed eet Sten stations. 


Completion report. (United ghey Constructors, Inc 
—. Pa. (USA)). Nov 1976. Contract DI-14-31-0001- 5238. 171p. 
S PC A08/MF AO1. 
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Described are the many types of information which should be 
assembled into an Environmental Report (ER) by an Applicant who 
proposes to construct a fossil-fueled electrical generating unit and 
who requires a grant, license, Sioa os app Sime tebe 
. ency. The resulting ER would serve as the Applicant's input from 

ich the Federal Lead Agency would prepare an Environmental 
Soanet Statement (EIS). The EIS is required by the National Envi- 
ronmental Policy Act of 1969 (NEPA) when a Federal Agency 
proposes taking a major federal action significantly affecting the 
quality of the human environment. 


58998 Results of testing a pilot apparatus 
particles before the regenerative airheater of an oil burning plant. 
Mantsev, V.V.; Sadof'ev, S.R.; Levoshchenko, A.A.; Loktev, B.G. 
Therm. Eng. ( USSR) (Engl. Transl); 22: No. 10, 90-93(Oct 1976). 
Translated from Teploenergetika; 22: No. 10, 64-67(1975). 
To raise the reliability of boiler operation, to improve the 
conditions of control of superheated steam temperature and to lower 
the NO/sub x/ emission to the atmosphere, high-sulfur oil is burned 
with low excess air and with recirculation of flue gases to the lower 
part of the furnace. However, the low excess air leads to an increase 
in the unburned carbon and in the concentration of solid particles in 
the flue gases, which lowers the efficiency of the boiler and has an 
unfavorable effect on the operation of the regenerative airheater and 
the chimney and also increases the pollution of the atmosphere and 
the surrounding area by toxic soot particles. In this regard, new 
boilers, burning oil, are equipped with a battery of cyclones or with 
electrostatic precipitators for removing particles from the flue gases. 
Such plants have not, as yet, been installed in the USSR. Work 
carried out to study the designs of equipment for removing solid 
particles from the flue gases of boilers burning oil is discussed. Test 
results showed that the solid particles of the carryover from a TGM- 
84A boiler when burning high-sulfur oil with low excess air include 
particles of coke (mainly particles above 8 1), and that with the 
installation in the airheater bypass of an experimental solids removal 
apparatus with uniflow cyclone elements with a resistance factor 
zeta = 19, the efficiency of removal is 75 percent at a temperature 
up to 400°C and with withdrawal of gases up to 20 percent. The 
solids are removed satisfactorily with no clogging of the equipment. 


58999 Social effects of atmospheric emissions. Gillies, D.K.A.; 
Youston, D.J. Washington, DC; Air Pollution Control Association 
(1976). 10p. 

From 69. annual meeting of the Air Pollution Control Associ- 
ation; Portland, OR, USA (27 Jun 1976). 

This paper presents the results of six consultant studies under- 
taken for Ontario Hydro on the social effects of atmospheric emis- 
sions from fossil-fired generating stations. The areas of study includ- 
ed effects on health, buildings, textiles, water quality of the Great 
Lakes, vegetation and animals, and property values. The purpose of 
the studies was to provide a basis for estimating the social effects of 
atmospheric emissions associated with the generation of electricity 
for export. 


59000 In of air, water, and soil pollution control 
strategies in a power plant and a kraft mill. Choi, P.; Dee, N.; 
Reiquam, H. Water, Air, Soil Pollut.; 4: No. 3/4, 381- 394(1975). 

An analysis of cross-media (air, water, and soil) emissions 
resulting from various control strategies is in the evalua- 
tions of emission standards as well as control strategies. This paper 
presents such analysis on seven control strategies for a coal-fired 
power plant and ten control strategies for a kraft pulp and paper 
mill. The data illustrated include uncontrolled and controlled emis- 
sions to all three environmental media as well as power requirement, 
and capital and operating costs. 


59001 (ORNL-tr—4387) Effect of — we electrical trans- 
mission lines on flying height of anatidae. Fog, J. Translated by S.D. 
Blalock Jr. from Flora Fauna; 76: 141-144(1970). 4p. Dep. NTIS, PC 
A02/MF AO1. 

In Autumn 1968 and Summer 1969 the Game Biology Station 
made observations of the reactions of aquatic fowl when they came 
near high tension electrical transmission wires during flight. No signs 
of fear were noticed in regard to ducks, geese or swans. When a 
flock came flying at the same height as the wires, sometimes some of 
the individuals went below and others above the wires. Common 
teal were observed flying between the wires. During these observa- 
tions no cases of collision between birds and lines were observed. 
However, since it is known from reports and statements of hunters 
that birds are sometimes killed flying into wires, it would be desir- 
able for research to be undertaken to determine the range of bird 
death caused by collisions with wires. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 57959, 58292, 58996, 60518, 60735 
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59002 (PB—263960) Applicability of NOx combustion modifica- 
tions to cyclone boilers (furnaces). Final report. Ctvrtnicek, T.E.; 
Rusek, S.J. (Monsanto Research Corp., Dayton, Ohio (USA)). Jan 
1977. Contract EPA-68-02-1320. 135p, “(MRC-DA—610). NTIS PC 
A07/MF AOl. 

Cyclone furnaces are a significant source of stationary NOx 
emissions. It was estimated that 0.76 x 10° of NOx (over 6% of 
stationary source NOx) were emitted from all cyclone-coal-fired 
utility boilers in 1973. This ——— from 19% to 22% of the total 
NOx emissions from all coal-fired utility boilers in the U.S. Several 
techniques of combustion modifications were applied in the past to 
cyclone boilers/furnaces in an attempt to lower their NOx emissions. 
These include boiler load reduction, low excess air firing, two-sta 
firing, and switching fuels. This report summarizes available N' 
emission data when applying these techniques to cyclone bollers/ 
furnaces. Even though significant reductions in NOx were achieved, 
none of the techniques was shown to reduce NOx emissions to the 
level meeting the New Source Performance Standard. 


59003 - eitcemmy he Evaluation of ceramic filters for high-tem- 
perature/high-pressure fine particulate control. Final report Dec 75- 
Jun 76. Poe, G.G.; Evans, R.M.; Bonnett, W.S.; Waterland, L.R. 
(Aerotherm Corp., Mountain View, Calif. (USA)). Feb 1977. Con- 
tract EPA-68-02-1318. 55p. NTIS PC A04/MF AOI. 

High temperature gas turbines used to generate electric 
power require gas streams virtually free of particulate matter. Gas 
streams from high temperature, high pressure coal processes, such as 
low Btu gasification and pressurized fluidized bed combustion, re- 

uire considerable particulate removal. In order to maintain high 
thermal efficiency the particulate clean-up must be done at the high 
temperatures of the process. Many new concepts for fine particulate 
control at elevated temperatures are presently being proposed. One 
such concept utilizes ceramic membrane filters. The report 
results of a study to analyze and evaluate ceramic membrane &: 
as a new, fine —— (<3 um) control concept for high-tempera- 
ture (approx. °C), high poor processes. Several ceramic filters 
were identified as potential candidates for fine particulate removal. 
There does not seem to be any inherent material limitation to high- 
temperature operation; however, no evidence of high-temperature 
filter application was found. The filters typically are 2-6 mm thick, 
cylindrical, and available with various pore sizes, increasing upward 
from 0.5 um. These elements may be suitable for fine particulate 
control in hot gas streams. The most promising, although undeve- 
loped, idea for a ceramic filter is to use ceramic honeycomb mono- 
liths similar to those available for catalyst supports and heat ex- 
changers. The walls of the monoliths are about 0.2-0.4 mm thick and 
of varying pore size and porosity. Geometric configurations are 
available which would force the gas to flow through the membrane 
walls. Pressure losses would be very small relative to those of 
standard ceramic filter elements. The application of ceramic mono- 
liths to high-temperature fine particulate control appears very prom- 
- . It is strongly recommended that this concept be investigated 
‘urther. 


(PB—266104) Analysis and simulation of dha se — -lime 
slurry in TCA (turbulent contact absorber) scrubbe: 
report Jun 74-Aug 76. Wen, C.Y.; Fong, F.K. (West ‘Virginia Unie b 
Morgantown (USA). Dept. of Chemical Engineering). Mar 1977. 
121p. NTIS PC A06/MF A01. 

The report gives results of an analysis of flue gas desulfuriza- 
tion by a turbulent contact absorber (TCA) employing lime slurry, 
including the development of performance equations forthe scrub- 
ber-hold tank recycle system. Performance characteristics investigat- 
ed include pressure drop of the scrubber, COz and SO2 absorptions, 
and lime utilization. Experimental data obtained from EPA/Re- 
search Triangle Park and TVA/Shawnee Power Station are used for 
the analysis and correlation. The analysis of CO2 absorption indi- 
cates that the overall mass transfer coefficient is a function of the pH 
of inlet and outlet scrubber liquor and is very sensitive to the liquor 
flow rate. (The rate of SO. absorption in a TCA has been developed 
previously by McMichael et al., 1976.) The correlations henssg ~ 

are used to formulate a simulation procedure for predicting 
oninias efficiency as a function of pH of slurry and gas and liquor 
flow rates. The result of simulation indicates that, for a given lime 
feed rate and a fixed inlet and outlet SO2 concentration, a maximum 
flue flow rate exists which the scrubber can treat by the 
recycling slurry. An example is shown for the design of a TCA 
capable of desulfurizing flue gas from a 50-MW power station. 


59005 (UCID—17478) Computer codes for processing data from 
coal-fired power plants. Martin, W.H.; Ondov, J.M.; Tandy, R.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
Jul 1977. Contract W-7405-ENG-48. 21p. Dep. NTIS, PC A02/MF 
AO}. 
Computer codes are used to assist the reduction of data from 
the LLL project assessing emissions of coal-fired power plants. Five 
grams, PROGE, PROGX, PROGW, FM77, and FM78, have 
a developed recently to sort, reduce, and display data acquired 
from cascade impactor samples. The data include elemental concen- 
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trations, enrichment factors, standard deviations, weighted averages, 
and unit conversions. The procedures required to run these pro- 
grams are given in this report. 
59006 Emission control in power plants and furnaces. 
Davids, P.; Haug, N.; Guethner, G. (Umweltbundesamt Berlin) 
Brennst.- Waerme-Kraft; 29: No. 4, 168-174(Apr 1977). (In German, 

Technical innovations and improvements in for 
decreasing particulate emissions from fossil-fired boilers in power 
plants and industry are outlined. Methods to decrease the amount of 
nitric oxides in exhaust gases are also discussed. 17 refs. 


59007 Field investigation of emissions from commercial boilers. 
Barrett, R.E.; Locklin, D.W.; Hall, R.E. Washington, DC; Air 
Pollution Control Association (1976). 19p. 

From 69. annual meeting of the Air Pollution Control Associ- 
ation; Portland, OR, USA (27 Jun 1976). 

Information on air-pollutant emissions ane ee boil- 
ers was developed in a 2-yr field investigation conducted by 
Battelle's Columbus Laboratories for the American Petroleum Insti- 
tute and the U.S. Environmental Protection Agency. Particulate, 
smoke, CO, HC, NO/sub x/, and SO2 emissions from 13 typical 
commercial boilers were measured to determine the effects on emis- 
sions of various combustion parameters and fuel oil compositions. 
Emissions were measured for 33 different combinations of boilers 
and fuels at various loads and excess air settings. Burner adjustments 
had a marked effect on particulate and smoke emissions. 


le es eee 


; Khomich, 
A.S. (Power Eng Inst im. G.M S Schishenovekil B Ssh. Izv. Vyssh. 
Uchebn. Zaved., Energ.; 28: No. 5/6, ee = Russian). - 
Results of comparative experimental in of the 
generation of sulfuric anhydride and nitrogen colies in TP-230, TP- 
80, and TP-87 boilers ser burning sulfurous oil fuel with a frontal 
and bottom layout of burner arrangements are presented. The possi- 
bilities for reducing the quantity of harmful effluents by varying the 
operating regime parameters of the boilers, viz. load, air excesses, 
and secondary air tarbulization, are shown. 


59009 Energy cost of NOx control. Thomson, S.J.; Crow, R.H. 
(Fluor Engineers and Constructors, Inc., Anaheim, CA). Proc., Am. 
Pet. Inst., Sect. 3; 55: 567-574(1976). 

From 41. midyear meeting of the 
—— Petroleum Institute; Angeles, 
1976). 


department of the 
‘A, USA (12 May 
The energy required to control NO/sub x/ —— from 


gas turbines, reciprocating My eget men ~ process heaters, and boilers is 
discussed. The energy cost for controlling NO/sub x/ is often 
viewed as the efficiency loss due to less than optimum combustion. 
However, this efficiency loss represents only a portion of the total 
differential energy cost. Considerable energy must be used to manu- 
facture auxilary materials and equipment which are often needed to 
reduce NO/sub x/ emissions. The energy cost of NO/sub x/ control 
related to less than optimum combustion conditions is 

In general, any combustion device becomes more efficient at the 
expense of increased NO/sub x/ production. The high temperatures 
that encourage NO/sub x/ formation are also conducive to higher 
heat transfer efficiencies. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 60944 


59010 Regional factors in siting and planning energy facilities in 
the eleven western states. Wengert, N.; Lawrence, R.M. Fort Collins, 
CO; Colorado State University (1976). vp. (NP—22164). Interstate 
Nuclear Board, Lakewood, CO. 

Power plant siting practices in the eleven states belonging ~ 
the Western Interstate Nuclear Board are reviewed, siting 
tions and legislation are discussed, and —— of recent siting 
decisions are presented. Development of the Western Systems Co- 
ordinating Council to provide a reliable, economic interconnected 
power system is described. (LCL) 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 60034 


59011 (EPRI—325A) Distribution transformer tank pressure 
study. Final report. Appendix. Goodman, E.A. (Allis-Chalmers 
Corp., Pittsburgh, Pa. (USA). Overhead Distribution Transformer 
Div), "Feb 1976. 528p. Dep. NTIS, PC A23/MF AO01. 

Static pressures which may occur within pes oil-filled 
distribution transformers as a result of arcing and gas 
ender knowa conditions cach os airagann. sguuiiie Hae oenanaile 





6096 ENERGY RESEARCH ABSTRACTS 


relief devices; and with unknown quantities such as actual 
ae onsen urrent, arc length, arc location, gas temperatures are 
calculated. Tables of calculated pressures are included for a wide 
range po aarp transformer air a selection of pressure relief devices, 
and a wide range and variety of circui + pee pag In each case 
the calculation of pressure covers a full range of fault currents, the 
basic unknown variable. Most protective fusing used for overhead, 
pad-mount, or submersible distribution transformers is likely to be 
included in these tables. The information presented is the result of 
extensive mathematical study of distribution transformer internal 
pressure of relatively slow build-up. Even though impact type forces 
are not considered, the pressure tables can be useful in the design of 
distribution transformer enclosures. This information can be applied 
by transformer users in reaching a decision to retrofit existing 
transformers with automatic pressure relief devices, or to modify 
practices for distribution transformers, and should also be 
to those preparing ifications and standards for all types of 
oil-filled distribution transformers. 


—, A gs sg Analysis of distribution R and D 
L. (Systems Control, Inc., Palo Alto, Calif. 
(USA) Oct 195.18 185p. Dep. NTIS, PC A09/MF AOI. 
important areas of electric utility distribution system 
research are identified. These areas deal with planning methods, 
system surveillance and control, and data file technology. The basic 
objectives of this project in each of the three areas were to: assess 
present practices and available tools commonly used in each of the 
three areas; identify the needs for new techniques, tools, equipment, 
and other items to improve present practices by making them more 
efficient, more exact, or more reliable; and recommend research and 
development required to bring the new techniques, tools, equipment, 
~ other items into existence and to implement their use in distribu- 
ry planning methods, system surveillance and control, and 
le operation at an early date. A critical review is presented of 
pot practices in the areas of distribution system planning, load 
forecasting, service reliability, construction and resource manage- 
ment, distribution automation, load management and distribution 
data base. The recommended research topics in six broad areas 
expansion planning, reliability evaluation and analysis, economic 
utilization, information management, distribution automation, and 
load management are summarized. 


59013 (EPRI-EL—453) Current limiting fuse study. Final 
report. Hudis, M.; Bhargava, B.; Wycklendt, D.A. (Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. (USA)). Jun 1977. 62p. Dep. NTIS, PC 
AOH/ME A 

i cals of current limiting fuses aimed to improve perfor- 
mance with corresponding higher current ratings in a single barrel is 
presented. The overall program was directed toward new element 
design, gas i eon sb and composite polymer sand fillers. The 
new element is based on a freestanding cylinder approach 
with a large aaiae area-to-volume ratio. The new element design 
provides better heat transfer and higher arcing gradients. New filler 
mixtures also increase arcing ients and improve interruption 
capability. Better heat transfer, higher arcing gradients im- 
proved interruption capability will improve overall performance of 
the fuse and increase the — rating. The full-size experiments (15 
kV, 200 A) demonstrated ificant improvements in the average 
arc voltage and ratin; ig cap bility when —— to existing state of 
the art technology. information, ideas, and technical data dis- 
closed in this rt do not necessarily represent practicable or 
thoroughly devices and should not be used as the basis for 
manufacture or construction without further investigation as to 
safety and suitability. The yy also revealed some critical 
problem areas which must addressed before significant fuse 
progress can be made available to the utility market. 


59014 Fast algorithms for load-flow problems. Wallach, Y.; 
Conrad, V. (Technion-Isr Inst of Technol, Haifa). Arch. Elektrotech. 
(Berlin); 59: No. 1, 61-68(Mar 197 

In a recent paper a mode! ‘of 2 parallel processing system 
(PAPROS) was described and associated algorithms for solving the 
load flow problem were developed. In order to evaluate gains 
yippee Dg leg ogee per yhelmren pA agement 
puter, an overhead factor d is defined and computed. This 
tation shows that for as the Gauss-Jordan 
preferable to ab diaeeins and tie toms aries 
Gcnasiated cant Gbe damnined. Tire new inetedionion ancthade, the 
block-elimination and Danilewski algorithms, are discussed. The first 
ee eee = en ae eee — 

a ph A mee thgdhue mdi gta aatian 

pre oe contributions of the paper are listed. 


59015 ‘ Hierarchical 
electric 


Power 


structures in cyberrnetic modeling 
systems. Sukhanov, O.A.; Sedney, A.M. (Moscow 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved.. Energ.; No. 2, 3- 
wn @ . (In Russian). 

A generalization of the algorithms of cybernetic modeling is 
given for the case of two or more hierarchy levels of subsystems 
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represented by functional characteristics. It is shown that the usual 
model operating only with the concepts, element and system , may 
be considered as a particular case of a generalized approach to 
cybernetic modeling which envisages the number of subsystem 
levels as equal to zero. The optimal number of levels that have to be 
accepted when determining the structure of the model depends on 
the dimensionality of the problem in question. 


59016 Elaboration of an optimal current plan of development of a 
power network. Padalko, L.P.; Barannikov, A.I.; Nikol’skaya, N.N.; 
Volchek, L.S.; Galdin, N.N. (B SSR Polytech Inst). Izv. Vyssh. 
—. Zaved., Energ.; 28: No. 5/6, 121-125(1976). (In Russian). 

A method of selection of an optimal scheme of development 
of an electric power network for the current year of a plan period is 
presented. In particular, 35-110 kV power networks are considered. 
A classification of power network installations according to their 
purpose is given with reference to the 35-110 kV power meewedlll. 


59017 Determination of load losses in autotransformers. Kutya- 

vin, 1.D.; Zorin, V.A. (Tomsk Polytech Inst in. S.M. Kirov, USSR). 

= Vyssh. Uchebn. Zaved., Energ.; 28: No. 5/6, 126-128(1976). (In 
ussian). 

n the reference literature for autotransformers, short-circuit 
losses are usually given only for the autotransformer winding. Start- 
ing from this value, the article presents a more precise method of 
determination of load losses of power and energy separately for each 
of the windings of an autotransformer. 


59018 Fast transient stability calculation aed ae recognition 
method. Saito, O. (Tokyo Electric Power Co.); Roisumé K.; Udo, 
M.; Sato, M. Electr. Eng. Jpn. | oe Pools 96: No. 5, 88-9: 1976). 

Translated from Ronbunshi, B; 96: No. 1 
512(Oct 1976). 

Prevention of large-scale blackout is one of the most impor- 
tant design goals for power system engineers. The Tokyo Electric 
Power Co. and the Tokyo Shibaura Electric Co. have jointly devel- 
oped an automatic security monitoring system. This system checks 
the security of power systems under several hundred p 
fault conditions from viewpoints of transient stability, coe flow, 
voltage and frequency. The conventional step-by-step method of 
calculating transient stability requires a long computing time and 
therefore it is almost impossible to apply the step-by-step method for 
on-line security monitoring. The pattern recognition method devel- 
oped recently has many favorable features in a fast stability calcula- 
tion. In the pattern recognition method, a small number of observed 
prefault values of state variables such as bus voltages, — 

wers, etc., is substituted into the so-called classifier. If 

ated value of the classifier for an assumed fault condition exceeds a 
threshold value, the power system under consideration is judged to 
be unstable. To apply the pattern recognition method, it is necessary 
to calculate in advance the values of the classifier under various fault 
conditions. This requires a repetition of the transient stability calcu- 
lation by the step-by-step method. Further, the probability that the 
stability of the power system is misjudged is reported to be consider- 
ably high. The possibilities of improving the calculation accuracy 
and reducing misjudgment probability and off-line preparatory com- 
puting time were studied and are reported. Examples of applications 
of the improved method are given to show its effectiveness. 
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59019 a Study of transmission and distribution labo- 
ratory Final report. Inc., New York 
(USA)). ny t 1975. a Dep. NTIS, PC A14/MF AO01. 

Objective of this study was the collection and i 
of mm. . data on transmission and distribution test facilities for use 
by EPRI's management and divisional advisory committees. The 
results of this study will assist the Institute in making decisions on 
test facilities. The study provides the following major data: a sum- 
ane Soe ee capabilities on existing T and D research, 
development and facilities in North America and similar well- 
known facilities eel deans cost data and functional descriptions 
for seventeen new facilities; functional descriptions and cost data for 
various groupings of the new facilities; and expansion plans and cost 
data for some existing facilities. ual design data on new 
facilities, as well as on expansion of existing laboratories, have been 
developed to the degree necessary to support order-of-magnitude 
cost estimates. 


59020 Inductances of windings of saturated 500-750 kV auto- 
transformers. A.S. Izv. Vyssh. Uchebn. Zaved., Elektro- 
mekh.; _ 11, ype ed wns (In pee. 

A method of calculation of uctances of windings of satu- 
To: cola and formers of tree main aia. 

com re 

tion of yokes is taken into account. Te cschaed cs om 
compared with experimental data. Recommendations are given on 
refining the calculation of the inductances of windings of saturated 
power transformers and autotransformers of all voltages. 
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59021 Complex mathematical model of differential-phase high- 
frequency of 330-500 kV power lines. Novash, V.I.; Sila- 
kov, E.P. Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 7, 757- 
761(Jul 1976). (In Russian). 

The mathematical model considered is envisaged for the 
investigation of the protection in transient conditions. The model 
includes mathematical description of three-phase groups of cascade 
current transformers and models of the main protection elements. 


59022 Control characteristics of HVDC link connected to weak 
ac system. Koseki, S.; Masada, E. Electr. Eng. Jpn. (Engl. Transl.); 
96: No. 5, 70-78(1976). 

Translated from Denki Gakkai Ronbunshi, B; 96: No. 10, 481- 
488(Oct 1976). 

The hvdc system provides an effective means to improve the 
stability of the ac power system and to control the power system. 
However, if the hvdc system is connected to a weak ac system, the 
voltage at the interconnecting point fluctuates very much due to the 
fluctuation of reactive power consumed by the ac/dc converter. The 
control characteristics of the hvdc system which is connected to a 
weak ac system were studied. A simplified model system is described 
and its basic equations are derived to study the static relation 
between dc power flow and interconnecting voltage. Then the 
linearized approximate dynamic equations are derived to study the 
effects of time constant and gain of the ac/dc converter controller 
on the fluctuation of interconnecting volatge. Effects of ac system 
parameters on the stability of the control system are also analyzed. 
On the basis of the above discussion, the stability of the control 
system is analyzed by the root locus method and the measures to 
improve the control system stability are proposed. 


59023 Field study of bus-fault transient recovery voltages. Col- 
claser, R.G. Jr. (Univ. of Pittsburgh); Beehler, J.E.; Garrity, T.F. 
IEEE Trans. Power Appar. Syst.; PAS-95: No. 6, 1769- 1776(1976). 

From IEEE PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

The estimation of system transient recovery voltages from 
system diagrams requires a determination of “effective” parameters. 
This is a study of 345 kV field data, produced by a current pulse test 
circuit, which shows the types of transient recovery voltage charac- 
teristic of both local sources, and local sources paralleled with 
remote sources. The test results are compared to calculated values, 
using techniques of the TRV application guide, ANSI Standard 
C37.0721-1971. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 59019, 60722 


59024 (N—77-20341) Direct current transformer. Khanna, S.M.; 
Urban, E.W. (National Aeronautics and Space Administration, 
Huntsville, Ala. (USA). George C. Marshall Space Flight Center). 
29 Mar 1977. 10p. NTIS PC A02/MF AO1. 

A direct current transformer was built in which the primary 
consists of an elongated strip of superconductive material, across the 
ends of which is applied a direct current potential. Parallel and 
closely spaced to the primary is positioned a transformer secondary 
consisting of a thin strip of magnetoresistive material. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


59025 (BNL—22365) Progress in the development of gas-impreg- 
nated film insulation. Forsyth, E.B.; McNerney, A.J.; 
Muller, A.C.; Rigby, S.J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 10p. (CONF-770702—1). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE summer meeting; Mexico City, Mexico (17 Jul 
1977). 

A flexible superconducting power transmission cable is under 
development. The electrical insulation consists of lapped polymeric 
film tapes impregnated with supercritical helium. Ways of satisfying 
the many constraints on the material were described. Although the 
cable is intended for low-temperature operation good electrical and 
mechanical characteristics are needed at room-temperature. Results 
are given for both small-sample tests and a model cable fabricated 
commercially. The results are compared with those obtained by 
other workers and the design of the next test cable is given. 


59026 a Evolution of a cryogenic enclosure for a 
er transmission cable. Jensen, J.E.; Minati, K.F. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 6p. (CONF-770802—4). Dep. NTIS, PC A02/MF 
AOl. 
From National heat transfer conference; Atlantic City, New 
Jersey, United States of America (USA) (15 Aug 1977). 
Four different cryogenic enclosures were thermally tested 
and evaluated in order to establish a reasonable balance between 
thermal performance and cost. Two commercially designed enve- 
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lopes were purchased and tested. These consisted of a multi-shielded 
rigid envelope and a liquid —— 

addition, two variations of unshie! rigid env: 

designed, fabricated and tested. Performance data 

envelopes is com in terms of total heat leak, multilayer insula- 
tion losses and conduction losses. On the basis of the above test data, 
an order was placed for six sections of a , unshielded or 
that will be used to house the BNL 138 k 

mission cable. The specified performance for envelope ‘vill be be 
given. 


59027 (ORNL/TM—5941) Cryogenic power transmission tech- 
nology: cryogenic dielectrics. Final November 1, 1972—Sep- 
tember 30, 1976. Long, H.M.; Schwenterly, S.W.; Menon, M.M. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405- 
ENG-26. 240p. Dep. NTIS, PC Al1/MF A01. 

The Final Report of the Oak Ridge National 
Cryogenic Power Transmission Technology Program covers the 
period from July 1, 1976 to Seeeniens 30, 1976. The apparatus used 
in the experiments is summarized and briefly described. The Lge 
body of results obtained during the course of the 
breakdown of liquid helium and on breakdown and partial 
in thin polymer films is summarized. Recent work on ac aig he 
for small gaps in supercritical helium is reported for tem: 
and pressures ranging from 4.2 to 12°K and 0.3 to 1.5 MPa. Possible 
mechanisms for helium breakdown in various thermophysical states 
are considered. Two further variations on the 
experiments on polyethylene films are discussed, i.e., in the first, 
sample was subjected to high mechanical compressive forces to 
simulate winding forces in an actual cable; in the second, the sample 
was prepared in a glove box with particular attention to cleanliness. 
The results of both experiments were very similar to those of earlier 
measurements. Data from related projects in the ORNL Metals and 
Ceramics Division on ac losses in Type II superconductors and on 
dispersion hardening of aluminum are summarized. Results of these 
experiments are discussed in terms of their implications for supercon- 
ducting power transmission line design, and conclusions are — 
regarding the selection of appropriate materials, configurations, and 
operating conditions. 


59028 Losses in filament superconductors in magnetic fields vary- 
ing with time. Kawasnitza, K. Brown Boveri Rev.; 64: No. 2, 105- 
110(Feb 1977). 

This article reports on hysteresis and matrix losses of NbTi 
filament superconductors in pulsed magnetic fields and al 
magnetic fields. The = ag is supplemented by results of loss el 
surements on particularly low-loss superconductors. 
behavior of the filament coupling currents, ap under porn 
circumstances and resembling skin effect, is . A device for 
pulsing superconducting — coils and for measuring of super- 
conductor losses is descri 
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REFER ALSO TO CITATION(S) 58308, 59518, 59938, 59939, 
59995, 61560 


Utilization of training centers for staffing nuclear power 
plants. Deutsch, R.W. (General Physics Corp., Columbia, MO). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 68(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59030 page ge Documentation of utility experience 
with process computers in power plants. Final report. (MARCO 
Corp., Fort Washington, Pa. (USA)). May 1977. 25ip. Dep. NTIS, 
PC A12/MF AOl1. 

A detailed analysis of utility ex with process comput- 
er installations at 156 U.S. power plants is presented based upon 
comprehensive questionnaire responses from utility personnel, archi- 
tect engineers, and system vendors. The growing dependence of 
plant operation upon these computer systems was clearly evidenced. 
At the same time twice as many of the systems were rated poor as 
were rated as good. These performance ratings were based upon the 
responses of the station superintendent, chief operator, results engi 
neer, and project manager associated with each installation. 
results were correlated with detailed assessments of pode se planning, 
specification, implementation, testing, installation and training. Many 
activities were identified which a utility might want to pursue in 
future applications of power plant computers. In many cases the 
impact an activity can have in achieving success can be clearly seen. 


59031 oe U.S. central station nuclear electric 
generating units: significant milestones. (Energy Research and Devel- 





6098 ENERGY RESEARCH ABSTRACTS 


opment Administration, Washington, D.C. (USA). Div. of Nuclear 
Research and Applications). 1 Apr 1977. 15p. Dep. NTIS, PC A02/ 
MF AOl. 


59032 (ERDA—77-125) U.S. Central Station Nuclear Power 
Plants: A history. (Energy Research and Development Ad- 
ini , D.C. (USA). Div. of Nuclear Research 
fications). 1976. 82p. . NTIS, ngewe Sey AO}. 
information assembled in klet highlights the 
operating history of U. S. Central foie ys ool power plants 
pn ah we pear 31, 1976. The information presented is based on 
data by the operating electric utilities. The information is 
presented in the form of statistical tables and computer printouts of 
major shutdown for each nuclear unit. The capacity factor 
data for each unit is presented both on the basis of its net design 
electrical rating and its net maximum dependable capacity, as report- 
ed by the operating utility to the Nuclear Regulatory Commission. 


59033 (NUREG—0025-17) icone Ae inspection summary report. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Inspection and Enforcement). aed 1977. 73p. NTIS $4.00. 
The Monthly Inspection Summary R t is a monthly sum- 
of i mn activities by the staff . 


ment and to the public. report does not necessarily include all 
facilities; only facilities about which there is significant information 
to report are included. 


59034 (ORNL/TM—5928) Utility survey on nuclear power plant 
ee ae ae. Se. D.F.; Bauman, H.F. (Oak 

e National Lab., Tenn. (USA)). 28 Jun 1977. Contract W-7405- 
EN — 8%p. Dep. NTIS, PC A05/MF AO. 

Most of the large US. utilities were surveyed by telephone 
and mail on questions concerning nuclear power plant siting and 
nuclear energy centers (NECs). oa main purpose of the survey was 
for guidance of ERDA’s NEC ie questions covered the 
following topics: availability o ae im of environmental and 
other restraints; plans for development of multi-unit sites; interest in 
NEC yp interest in including fuel-cycle facilities in 
NECs; and opinions on the roles desired for the state and Federal 
governments in power plant siting. The main conclusion of the 
survey was that, while many utilities were considering multiple-unit 
sites of 2 to 5 units, none were planning larger —— centers at the 
present time. However, several expressed interest in NECs as a long- 
range future development. 


59035 (UCRL—52207) Tornado structure interaction: a numeri- 
cal simulation. Wilson, T. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 20 May 1977. Contract W-7405-ENG-48. 
90p. . NTIS, PC AO5/MF AO1. 
effects of tornadoes on + <> are examined to deter- 
mine the wind forces on structures. The American National Stan- 
dards Institute (ANSI) has developed guidelines for building code 
requirements for the minimum wind loads a building must be de- 
to withstand. The conservatism or nonconservatism on the 
sivgaimcosonl peepee 


P' ollowing percen es of the 
ANSI design pressures: frame, 50 to 90%; nage wall 
panels, 75 to 200%; and Toorasen 50 to 13%. 


59036 Transactions of the American Nuclear Society 
on reactor operating experience, Chattanooga, TN, August 7—10, 
1977, o> (ed.). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 1- 


tgs, ae 
ummaries are presented of papers on reactor operation. 
a a oe om a oo 


59037 Nuclear power status and the application of operating 
experience. Goller, K.R. (Nuclear Regulatory Commission, Wash- 
ington, DC). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, am Oe — 
ae ean Tatendien of tos Aaulion 0 uclear Society conf 
oo ee ee USA (7 
ug 


59038 NRC review of licensed operator programs. 
Cooley, R.A. (Nuclear Commission, Washington, DC). 
Trans. Am. Nucl. Soc., Si ; 26: No. poceinny havik 1977). 

From Transactions of the uclear Society confer- 
— eee "USA (7 
ug 


59039 Requalification training: an independent view. Motl, G.P. 
Poe =m MD). Trans. Am. Nucl. Soc., Suppl.; 26: No. 
ug 
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From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59040 Effective retraining: is it possible. Bouchard, V. (Vermont 
Yankee Nuclear Power Corp., Vernon). Trans. Am. Nucl. Soc., 
Suppl.; 26: No. 1, 10-11(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59041 Licensed operator requalification: Boon or Boondoggle. 
Balfour, H.R. (Boston Edison Co., Plymouth, MA). T7rans. Am. 
Nucl. Soc., Suppl.; 26: No. 1, 11-12(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59042 Qualifying an off-site senior operator for shift duty. 
pny C. (Commonwealth Edison Co., Chicago). Trans. Am. Nucl. 
y = 26: No. 1, 12(Aug 1977). 
From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


§9043 Retraining and requalification of reactor operators and 
supervisors of ERDA-owned reactors. Bell, M.A.; Brinkerhoff, L.C. 
(Energy Research and Development Administration, Washington, 
DC). Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 12-13(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59044 Training by performance to maintain certified qualifica- 
tions. Ashworth, G.J. (Consumers Power Co., Jackson, MI). Trans. 
Am. Nucl. Soc., Suppl; 26: No. 1, 13-14(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


4 User-oriented document management system for a nuclear 
er plant. Diederich, G.J. (Commonwealth Edison Co., 
ries, IL). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 28-29(Aug 


From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59046 User-oriented computer-aided approach to nuclear plant 
document control. Burkhalter, E.E.; Roth, D.R. (General Physics 
Corp., Columbia, MD). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 29- 
30(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59047 Independent review and audit of nuclear power 
ations. Rowles, W.C. (Carolina Power and Light Co. Ra Raleigh, NO). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 32-33(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence - aad operating experience; Chattanooga, TN, USA (7 
Aug | q 


59048 Inspectors’ experience with regulatory guides for operating 
nuclear plants. Thompson, D.; Jordan, E.L. (Nuclear 
Commission, W. DC). Trans. Am. Nucl. Soc., Suppl; 26: 
No. 1, 33-34(Aug 1 


From Transactions of the American Nuclear Society confer- 
— mn reactor operating experience; Chattanooga, TN, USA (7 
ug . 


59049 Nuclear plant staffing. Hartley, W. (Arizona Public Ser- 
+ — Nae Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 41-42(Aug 


From Transactions of the American Nuclear Society confer- 
2s Se ; Chattanooga, TN, USA (7 
ug ’ 
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59050 Nuclear plant staff turnover. Kaiz, G.H. (Industrial Train- 
ing Corp., Rockville, MD). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 
42-43(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59051 Skill training program development. Gaukler, M.O. (Penn- 
sylvania Power and Light Co., Allentown). Trans. Am. Nucl. Soc., 
Suppl.; 26: No. 1, 43(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59052 Community colleges are sources for nuclear technicians: a 
case report. McKenna, P.J. (Washington Public Power Supply 
System, Richland). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 43- 
44(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59053 Florida Power and Light Nuclear Power Engineering 
Training Program. Diaz, N.J. (Univ. of Florida, Gainesville); Cock- 
rell, R.G. Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 44-46(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59054 Radiological emergency organization training. Snow, B.A. 
(Rochester Gas and Electric Corp., NY). Trans. Am. Nucl. Soc., 
Suppl.; 26: No. 1, 46-47(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59055 Fire brigade tion and training at nuclear plants. 
Currie, J.L. (Tennessee Valley Authority, Chattanooga). Trans. Am. 


Nucl. Soc., Suppl.; 26: No. 1, 47-48(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


raining programs inspections. Ruhiman, W.A. (Nuclear 
Regulatory oe King of Prussia, PA). Trans. Am. Nucl. 
Soc., Su; 26: No. 1, 48(Aug 1977). 
rom Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59057 Human factors engineering for nuclear power plants. Se- 
minara, J.L. (Lockheed Missiles and Space Co., Inc., Sunnyvale, 
CA); Parsons, S.O.; Kaiz, G.H. Trans. Am. Nucl. Soc., Suppl.; 26: No. 
1, 50-51(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59058 Performance analysis of nuclear power plants from operat- 
ing experience data, Fattah, A.; Goodman, E.I.; Skjoeldebrand, R. 
(international Atomic Ener, y Agency, Vienna). Trans. Am. Nucl. 
Soc., Suppl; 26: No. 1, 56-57(Aug 1977). 

rom Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59059 Station modification during plant startup and operation. 
Sample, W.M. (Duke Power Co., Cornelius, NO); Bond, R.T.; 
Riden, M.D.; Estep, E.E. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 
5% Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


and managing a refueling outage. Sylvia, B.R.; 
Electric and Power Co., Richmond). Trans. Am. 
pl 26: No. 1, 74-75(Aug 1977). 
ransactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59060 
Smith, O. (Virginia 
Nucl. ade S 
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59061 Outage planning and management: a supplier-contractor's 
challenge. Matthias, B.M. (General Electric Co., Atlanta); —“< 
D.R.; Fagan, K.D. Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 75- 
THAg. 1977). 

From Transactions of the American Nuclear ey: 
ence on reactor operating experience; TN, USA q 
Aug 1977). 


59062 ERDA program to reduce outage time. Thomp- 
son, C.A. (Energy Research and Development Administration, 
ae DC). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 77(Aug 
197 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59063 Germans continue nuclear power construction. VGB - con- 
gress ‘Power plants 1976’. Johnson, D. Materialpruefung; 10: No. 1, 
33-34(13 Jan 1977). 2, Gn Norwegian) 

From VGB (Vereinigung der Gross-Kesselbestizer) 
on power ower plants te Stuttgart, Germany, F.R. (7 Sep 1 1976) 

Report by partici 

Participation in the VGB ‘Krafwerke 1976’ in Stutt- 
gart is discussed. The cole of aoer industry's quality control 
organs, e.g. Technische Ueberwachungsverein and DIN, and the 
advantages of their independence from more state 
was stressed in a plenum lecture. The cooling water situation, 
particularly in the Elbe, Rhine and Weser is critical, and dry cooling 
towers may become necessary. This is also discussed in 
connection with a description of the Biblis waaaee power plant, 
which was visited. A lecture on the Obrigheim nuclear power plant 
is also discussed at some length. 


59064 Promise and problems of nuclear energy. Power Plant 
South. Afr.; 51-55(1977). 

Extracts from an address delivered at the annual dinner of the 
South African Institution of Mechanical Engineers at the Wanderers 
Club on Friday, 11 March 1977, by A.J.A. Roux, President of the 
Atomic Energy Board. 

This paper briefly reviews the present status and future 

pects for ph > or soutien with particular attention to possibilities 

in fn the fields of isotope tion and application, utilization of waste 
heat, food preservation ~Pael g and the inevitability of the 
widespread use of commercial ler reactors and eventual fussion 
power. Environmental concerns over age we reactors are also brief- 
ly discussed. Waste burial in impermeable strata is a suitable strategy 
for South Africa. The paper concludes that notwithstanding envi- 
ronmental concern, world dependence on nuclear power will in- 
crease. 


59065 Utilization of plant operating experience in new plant 
designs: a consultant's Griebe, R.W. (Energy Inc., Idaho 
Falls, ID). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 55(1977). 

From Iran conference on the fer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59066 Experience in transfer of nuclear technology: the Spanish 
Nuclear Program. Rodriguez, A.G. (Eptisa-Ghesa-TRSA, Madrid). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 37-58(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59067 Training of personnel to design and construct nuclear 
power plants. Ute , J.H. (Bechtel Power Corp., Gaithersburg, 
MD). Trans. Am. ucl. Soc., Suppl.; 25: No. 1, 68-69(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). * 


59068 Role of education in Colorado's nuclear power decision. 
Gottschall, W.C. (Univ. of Denver). Trans. Am. Nucl. Soc., Suppl; 
25: No. 1, 70(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


Education and training on the job. Plail, O.S. (United 
Kingdom Atomic Energy —— Harwell, Eng.). Trans. Am. 
Soc., Suppl; 25: No. 1, 71-72(1977). 
From Iran conference on transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


On-the-job training of nuclear power plant personnel. Gut- 
mann, H.B. (Rheinisch Westfaelisches izi AG, Hesse, 


Elektrizitaetswerk 
Ger.). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 72-73(1977). 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59071 On-the-job training during construction and commissioning 
of nuclear power Hinterwaelder, K.K. (Kraftwerk Union AG, 
Erlangen, Ger.). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 73(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59072 Staff development for plant startup and reactor servicing 
activities. Walker, R.J.; Selig, B.J. (Conbustion Engineering, Inc., 
Windsor, CT). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 73-74(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59073 Utilization of Tavanir conventional power plants for train- 
ing technical staff for Iran's future nuclear power plants. Vakilian, M. 
(Atomic Energy Organization of Iran, Teheran). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 74-75(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59074 Self-consistent to monitor and revise procedures 
of training local skills. Sabri, Z.A. (Iowa State Univ., Ames). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 76-77(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59075 Manpower development for the nuclear power program in 
India. Iyengar, P.K. (Bhabha Atomic Research Centre, Bombay). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 79(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59076 Nuclear technician training program in Iran. Ammadi, 
M.R. (Iran Nuclear Ener 7 Co., Teheran). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 80-81(1977 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59077 Some thoughts on nuclear power training in Japan. Matsu- 
mura, M. (Nuclear Power Training Center, Ltd., Tsuruga, Japan). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 81(1977) 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59078 Basic training of operational personnel for nuclear power 
plants. Hass, K.F.; Recker, M. (Kraftwerk Union AG, Erlangen, 
Ger.). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 83-84(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59079 Educationg senior management: a special problem in nucle- 
ar technology transfer. Willis, C.A. (Ministry of Science and Tech- 
nology, Seoul). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 88-89(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59080 Training and qualification for engineering inspection per. 
sonnel. Smets, J. (Association Vincotte, Rhode-Saint-Genese, Bel. 
gium). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 89-90(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59081 Ss planning at Electricite de France. Carle, M.; 
Lepine, M. (Electricite de France, Paris). Trans. Am. Nucl. Soc., 
Suppl; 25: No. 1, 129(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59082 Technology transfer by for the construction of 
nuclear power plants. Frewer, H.; Altvater, W. (Kraftwerk Union 
meme Ger.). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 129- 


From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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59083 Transfer of nuclear energy into Tavanir's interconnected 
power system. Nooshin, A.A. (Tavanir Co., Teheran). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 130-132(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59084 Operation of nuclear units in power systems. Peltier, M.; 
Guillaumin, M. (Electricite de France, Paris). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 132(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59085 Planning for nuclear power. Giambusso, A.; Foster, D. 
(Energy Research and Development Administration, Ww. 
DC). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 133-134(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59086 Indian experience in the implementation of a nuclear 
power program. Srinivasan, M.R. (Dept. of Atomic Energy, 
Bombay). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 135(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59087 Special structural engineering and construction features of 
nuclear power plants. Brandes, W.A.; Katanics, G. (Bechtel Power 
Corp., Gaithersburg, MD). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
135-136(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59088 Implementation of nuclear power: the Belgian experience. 
van den Damme, R. (Electrobel, Brussels), Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 1371977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59089 Development of a supporting industrial infrastructure. 
Grout, H.J. (W. S. Atkins Group Consultants, Epsom, Eng.). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 137-138(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59090 Engineering and construction, including management. Na- 
jundeswaran, S.K. (Tarapur Atomic Power Station, Thana, India). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 139(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59091 Implementation of nuclear power. Thomas, W.R. (Atomic 
Energy of Canada Ltd., Chalk River, Ont.). Trans. Am. Nucl. Soc., 
Suppl; 25: No. 1, 1391977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59092 Nuclear plant supply contracts meet transfer of technology 
requirements. Alomar, F. (Fuerzas Electricas de Cataluna, Barce- 
ateT Philipp, J. Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 139- 
140(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59093 Engineering tasks and project handling 
local teams. Schmidt, K.R. (Iran Nuclear Ener, 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 140-142(1 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


by foreign and 
Co., Teheran). 


59094 Fn gg legal, 
industrial relationships. Portier, M. (Framatome, Paris la Defense, 
France). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 142-143(1977). 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59095 PR wy Sty) —-— A... Ag 
plants. S els, J. (Hochtief AG, Frankfurt am Main); Duesen- 
berg, H. Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 143(1977). 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59096 Approach to nuclear project management iz developing 
nations. Woodson, R.D.; Adam, P.J. (Black and Veatch Internation- 
al, Kansas City, MO). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 143- 
144(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59097 Implementation of Egypt's first nuclear power plant. Effat, 
K. (Ministry of Electricity, Cairo); Fiehn, A.J.; Nugent, G.; Gahan, 
E.J. Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 144(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59098 Role of a regional nuclear research center in implementing 
nuclear power programs in Arab countries. Hamouda, I.; Hammad, 
F:H. (Atomic Energy Establishment, Cairo). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 144-145(1977) 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59099 Administrative controls and quality assurance for the oper- 
ational phase of nuclear power plants. Annu. Book ASTM Stand.; 
vp(1976). 

ANSI Standard N18.7. 

This Standard provides requirements and recommendations 
for an administrative controls and quality assurance program neces- 
sary to provide assurance that operational phase activities at nuclear 
power plants are carried out without undue risk to the health and 
safety of the public. The requirements of this Standard apply to all 
activities affecting the safety-related functions of nuclear power 
plant structures, systems, and components. It is not intended to apply 
to test mobile and experimental reactors nor reactors not subject to 
U.S. Nuclear Regulatory Commission licensing. 


59100 Quality assurance requirements for control of procurement 
of items and services for nuclear power plants. Annu. Book ASTM 
Stand.; vp(1976). 

ANSI Standard N45.2. 

This standard describes requirements and provides guidelines 
for the control of activities to be exercised during procurement of 
items and services which affect the quality of nuclear power plants. 
These requirements and guidelines apply to procurement activities 
for items and services such as designing, purchasing, fabricating, 
handling, shipping, storing, cleaning, constructing, erecting, install- 
ing, inspecting, testing, maintaining, repairing, initial fueling, refuel- 
ing, and modifying. 


59101 Nuclear power plant construction licensing and startup. 
Hinsdale, IL; American Nuclear Society, Inc. (1976). vp. (CONF- 
7609154—). . 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

Included are forty-six papers. Each paper has been separately 
processed for the Energy Data Base. (DG) 


59102 Planning for construction. Humphreys, L.L. (Washington 
Public Power Supply System, Richland). pp 1.1.0-1.1.7 of In Nuclear 
power plant construction licensing and startup. Hinsdale, IL; Ameri- 
can Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

Nuclear industry patterns of growth and complex characteris- 
tics have caused a severe management problem. Four observations 
are made concerning lessons from the past, and a description of the 
detailed planning and measurement system now in use is included. 
This detailed planning is necessary because essentially only one 
degree of eel 5 (time) is available which must accommodate all 
variables encountered, and detailed planning reduces these variables 
to a minimum. 


59103 Owner performance of first line quality control of a con- 
structor. Hartsfield, D.L. (Florida Power and Light Co., Miami). pp 
1.2.1-1.2.7 of In Nuclear power plant construction licensing and 
startup. Hinsdale, IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154— 

The nuclear power plant owner is always held responsible by 
the NRC for all aspects of their nuclear power plants. During the 
construction phase, many utilities delegate most of the work func- 
tions. To fulfl Il the direct responsibility to the NRC they are often 
faced with duplication of effort and the associated unnecessary cost. 
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One method of eliminating this cost is owner performance of those 
activities where the NRC will not allow a simple delegation. One of 
these areas is owner performance of the Quality Control function. 


59104 Labor construction trends. McCall, H.W. (Daniel Interna- 
tional Corp., Greenville, SC). pp 1.3.1-1.3.6 of In Nuclear power 
= construction licensing and startup. Hinsdale, IL; 
uclear Society, Inc. (1976). 
From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 
See CO) 609154—. 


The increasing costs and schedule delays being experienced in 
construction projects have led companies to look for alternatives to 
their present methods of expansion. One of the facets being evaluat- 
ed is the construction labor posture. As a result, more companies are 
employing open shop contractors. Certain benefits can be realized by 
open shop construction. Productivity, in terms of the time required 
and overall costs, is definitely improved at no sacrifice in quality. 
Before an owner decides to build a project open shop, however, he 
must be fully aware of the pro’s and con’s of both types of labor 
posture. He must know to select a capable open shop contractor and 
he must realize his obligations for a successful open shop program. 


59105 Reactor plant construction productivity, why so different. 
Palmeter, S.B. (GPU Service Corp., Parsippany, NJ). pp 1.4.1-1.4.16 
of In Nuclear power plant construction licensing and startup. Hins- 
dale, IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

The manual labor component (manhours per kw) required to 
construct a nuclear power plant has increased radically since the 
advent of the fixed price turnkey projects of the late 1960's and early 
1970's. Utilities and their architect-engineers have been, for the past 
several years, evaluating and diegnosing possible reasons for the 
increase and, in particular, the wide variation in labor manhours per 
kw among plants built in the same time frame. Since construction 
labor can amount to as much as 35--40% of direct capital cost, ways 
and means must be found to arrest this manhour escalation. One 
important way is by improving productivity. Some of the manhour 
increase is beyond an owner's control, e.g. NRC regulatory and 
other federal and state requirements adding to the scope of work. 
Several areas where there is potential for productivity improvement 
are identified as follows: (1) Revise contract strategy bid work 
on a fixed price basis. This can be done by utilizing bid packages 
where the scope of work is clearly identified and based on well 
defined plans and specifications. (2) Upgrade the quality of construc- 
tion management and remove first line supervision from union 
control. Use periodic work sampling to pinpoint causes and cure for 
poor productivity. (3) Reduce design complexity and improve con- 
structibility by means of innovative design and material angen 
models help. (4) Improve labor productivity by restoring manag 
ment rights in collective bargaining agreements. If this is Frege poss 
ble, go open shop or owner build with your own work 


59106 Important statistics on engineering and construction of 
nuclear power plants. Budwani, R.N. (United Engineers and Con- 
structors Inc., Philadelphia). pp 1.5.1-I.5.14 of In Nuclear power 
= construction licensing and startup. Hinsdale, IL; American 
uclear Reougy Inc. (1976). 
From American Nuclear eg s topical meeting; Los An- 
geles, peer USA (13 Sep 1976). 
CONF-7609154—. 

During the past seven years, a study was made of the engi- 
neering and craft manpower/manhour requirements, craft break- 
downs by totals and peaks, material requirements, unit man-hours, 
rate of manhour/capital expenditures, and schedule requirements of 
representative nuclear power plants across the United States. The 
study is based on information received from electric utilities, engi- 
neer-constructors, site visits, the Nuclear Regulatory Commission 
(NRC), personal contacts, and the exchange of information with 
knowledgeable people. Preliminary data in the form of tables and 
figures are presented. Factors which have and will influence man- 
power, manhours, material requirements, building volumes, and 
schedules are outlined, and a list of recommendations is presented. 
The objective of this study has been to show in a concise fashion 
what the trend has been and what may be anticipated for future 
nuclear power plants. 


59107 Designing the owner's nuclear project management organi- 

Cooke, T.C.; Peck, B.H. (Consumers Power Co., Midland, 
MI). pp 1.6.1-1.6.14 of In Nuclear power plant construction licensing 
and startup. Hinsdale, IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF- 154—. 

Few decisions are more important to an electric utility com- 
pany than the one to build a nuclear generating facility. This 
decision will require continuous management attention to the nuclear 
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management of such «large, complex project requires an 
Pieesi h a large, complex project requires an 
owner's organization skilled in such areas as engineering, heavy 
construction, procurement, and project control. The paper describes 

the owner's nuclear organization. Factors 


in other options for the owner's organization. 


59108 Effect on construction of design changes. Aldersebaes, 
J.K.; Starner, A.E. “(Portland General Electric Co. OR). 
IIL.1.7 of In Nuclear power ane construction licensing 
uate IL; American Nuclear Society, Inc. (1976). 
rom American 13 Sep | > topical meeting; Los An- 
geles, California USA okt 1976). 
See CONF-7609154—. 


Some design <n during construction are inevitable. 
Whether inevitable or desirable, their impact on construction can be 
measured as schedule extension and/or increased project cost. 
Achieving more complete design ahead of construction, restraining 
changes that are merely desirable, achieving a better understanding 
and evaluation of the im of any design change, and optimizing 
those desi ‘changes which do have to be made are ensential. This 

tion can include: more on-site design detail intérference 
resolution; speedier liaison between the field construction and home 
design; better and more liaison between responsible schedulers and 
design personnel; and earlier liaison between design personnel and 
those in charge of the startup program. 


59109 NSS design and plant construction interfaces. Stewart, 
J.J.; Cobb, W.A. (Babcock and Wilcox, nee VS VA). d pte po 2.1- 
III.2.12 of In Nuclear power plant construction 
tup. a IL; American Nuclear Society, Inc. (1976). 

rom American Nuclear Society’s topical meeting; Los An- 
geles, » esi an Sep 1976). 


Interface management between NSS design, balance-of-plant 
and plant construction may have a significant effect on 
schedule stretchout and total plant costs. The paper discusses the 
importance of the NSS ——* interface management role, the 
favorable and unfavorable influencing factors, and examples of inter- 
face ——" in which experience has demonstrated that problems may 
arise. Where appropriate, actions are defined to avoid the problems 
or mitigate the consequences. 


59110 Models: their use and effectiveness. Ehrman, C.S.; Edel- 
man, R.A.; Garvin, T.G. (Burns and Roe, Inc., Oradell, NJ). pp 
a a Ep ng oe es ow cg construction licensing and 
Society, Inc. (1976). 


startup. Hinsdale, IL; 

From 4 3S 70. 8 topical meeting; Los An- 
geles, California, 

See CONF-7609 


car a 1. 4 


models to achieve a more 


aad rem. Sa cnr use of models in the mucear power indsty 

ee ee Sane eee Genenae ase epee Oo 
benefits that models provide. 

59111 Nuclear modeling. Carnes, J.M. (Ebasco Services 

Inc., New York); Tatum, C.B. pp III.5.1-I11.5.12 of In Nuclear 

power plant and startup. Hinsdale, IL; Ameri- 


construction li 
Se ees . “ee 
American Nuclear Society’s topical meeting; An- 
geles, California, USA (13 197 
See CONF-7609 rT rama “4 
The scale model, when properly used, can become one of the 
most valuable tools available to the nuclear industry. The construc- 
vary i in size ity, according to thei 
and can easily differ in cost by a ratio of a thousand to one. 
The General Model and ineeri ign Model 
display such a 
ment of a n 
and 
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cate of the Design Model, but is located at the plant site. It 
and tendon, seanien efficiency in construction 


ee, Soe, eS ae reporting. 
addition, it serves as an excellent training facility for operators and 
maintenance personnel and assists in public relations. 


§9112 Use of models to aid construction of 


engineering design 0 

nuclear power plants. Robb, R.L. (Arizona Public Service, Phoenix); 
Bingham, W.G.; Gould, W.R. Jr. pp III.6.1-III.6.11 of In Nuclear 
power plant construction 
can Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA = ov 1976). 

See CONF-7609 


and startup. Hinsdale, 11; Ameri- 


The necessity aon preplanning for efficient construction of 
nuclear power plants has in greatly with the continuing 
regulatory refinements and escalating capital requirements. Engi- 
neering design models aid in the effort to ensure optimal expenditure 
of construction capital and manpower. Unlike many models peso 
are used as conceptual tools and displays, the engi 
model is an exact comprehensive miniature of the completed power 
plan that ie wed to develop and contol the desig SS 
ships are more easily vis when portrayed in three dimensions 
on the model. Its te use facilitates designing for constructa- 
bility and improving the quality of the communication between 
engineer and constructor. 


59113 How engineering facilitates construction. Bailey, D.T. 
(Bechtel Power Corp., San Francisco). pp III.7.1-III.7. 1D of In 
Nuclear power plant construction licensing and startup. 
IL; American Nuclear a. Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

ahi CONF-7609154—. 
During a recent survey, construction personnel at jobsites 
were asked, ‘what are the ten most unwanted construction 
lems." One reoccurring answer was design/construction incompati- 
bility. In fact, many designs were impractical from a construction 
point of view. The reasons for this problem can be identified: Once 
construction begins, engineering is under intense pressure to issue 
new drawings to allow work to pro; 


~ 
Se cits posbions Uy cbtolainy cansteceten icetarend tagatiane 
the various phases and products of the engineering work. 


plant ANSI 
seetenin, teats, J.D. (Westinghouse Nucle- 
ar Training Center, Zion, IL); Evans, J.J. pp IV.1.1-IV.1.13 of In 
Nuclear power plant construction and startup. Hinsdale, 
IL; ee ee ae Inc. (1976). 
From American Nuclear Society’s topical meeting; Los An- 
oe Se 
See CONF-7609154—. 
The development of a training program which su the 
—~ lant startup and meets the requirements of 10 CFR 
ANSI 18.1 become an involved, multifaceted problem. 
ule te Gamal understanding all the components of a success- 
sanantlien dpheephaaes cliappanes ahided crema eee 
one another, 
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utility for certifying that each system has been tested to the design 
criteria established by others. A move to this concept should result 
in better generating stations with higher availability because it has 
been completely tested by an organization with this sole contractual 
responsibility. The AE, NSSS, and utility would all benefit with 
possibly no additional costs incurred. 


59116 Pre-startup of nuclear power plants test and acceptance 
from vendor's point of view. Thee, W.B.; Langford, F.L. (Westing- 
house Electric Corp., Pittsburgh). pp I['V.3.1-IV.3.5 of In Nuclear 
power plant construction licensing and startup. Hinsdale, IL; Ameri- 
can Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

© paper gives an overview of the Westinghouse involve- 

ment in NSSS startup activities over some 15 years and discusses 
progress and potential problems which should be given attention 
during this phase of a plant's history. 


Maintenance activities leading to commercial operation of 

generating station. Murach, E. (Commonwealth Edison 
Co., Zion, IL). pp IV.4.1-IV.4.12 of In Nuclear power plant con- 
struction a and startup. Hinsdale, IL; American Nuclear 
Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF- 154—. 

As the complexity of and strict compliance to codes and 
standards increases throughout the industry, in both the design and 
construction of nuclear power plants, so do the requirements placed 
on a maintenance department. Nuclear plants must be repaired, 
modified, or otherwise maintained to the standards under which they 
were built or later ones. The effort, technical knowledge, and 
support necessary to accomplish this is only further complicated by 
the high cost of replacement power when a unit is forced out. The 
solution to the problem involves advance planning and the develop- 
ment of a highly trained organization on site which can deal effec- 
tively and efficiently when equipment problems arise. This organiza- 
tion necessarily includes maintenance, quality control, and quality 
assurance personnel and other groups which must work together 
harmoniously. 


59118 Design for maintenance during operation. Barton, P.H.; 
Lyerly, H.D. (Duke Power Co., Charlotte, NC). pp IV.5.1-IV.5.2 of 
In Nuclear power aa construction licensing and startup. Hinsdale, 
IL; American Nuc Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

Design of a nuclear power plant for safe, reliable and efficient 
operation involves much more than theory, regulations, regulatory 
guides, procedures, inspectors, and even quality assurance. It also 
involves a full knowledge and understanding of the activities which 
must be carried out to operate and maintain the plant. It must be 
remembered that a nuclear power plant is different from fossil 
designs and the designer must constantly keep in mind that access by 
people to every component is required for maintenance. 


Test and acceptance from the utility's point of view. 
, J.V. (Sacramento Municipal Utility District, CA). pe 
IV.6.1-IV.6. ‘10 of In Nuclear power plant construction 
startup. Hinsdale, IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 

geles, California, USA (13 Sep 1976). 
See CONF-7609154—. 

Since a safe and reliable nuclear generating plant should be 
the primary concern of those administering a startup test program, 
an early assessment of test program requirements is essential if those 
goals are to be achieved. Early ng < tei ae ee 
neering together with a thorough 
sisting of both classroom training and practical ex 
Provision should be made for receipt of system. iptions, design 
criteria and testing requirements from the before serious 
attempts are made to write functional test procedures. With adequate 
training, and information the plant personnel will be best suited to 
write the detailed startup test procedures and perform the tests. 


59120 Project scheduling. Parker, P.G. (Commonwealth Edison 
> Chicago). pp V.1.1-V.1.10 of In Nuclear power plant construc- 

tion licensing and startup. Hinsdale, IL; American Nuclear Society, 
Inc. (1976). 


From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609 154—. 

Starting with commercial service of Dresden Unit 1 in 1960, 
<Sennsahd doechepenis a¢ teaeer goeen Basen aeicine Gare 
commercial t of nuclear power. Seven units are now in 
t additional units are scheduled for service 


critical. 
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through the mid-1980's. To manage this large volume of pg a 

tion, a project oriented t information s dg Bue 

developed. The major elements of this system incl 

Cost Reporting System, a Field Cost System, and 

Project Scheduling System. The paper 

System. In pret pase rte os ae 

system is on the to acceptance. Using three disti 

sceeliling detail, schedule information is obtained from 

departments and processed through the computer and an electrostat- 

ic plotter. Schedule reports are carefully designed for specific man- 

agement levels. 


§9121 Budget performance reporting and construction work pack- 
aging. Strong, M.G.; Weyers, L.L. (Commonwealth Edison Co., 
Chicago). pp V.2. 1-V.2. 14. of In Nuclear ag plant construction 
es and startup. Hinsdale, IL; American Nuclear Society, Inc. 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

A changing financial, technological, and re environ- 
ment has incueeiel the complexity, costliness, risk involved in 
constructing new generating facilities. A yrvenld a 
utility ———— is to hold down costs on these 
jects. New construction it tec’ ues are 
accomplish this. Commentallll Edison ares 
menting a new Budget Performance Reporting System and a 
struction Work Packaging System. The new ~— ——e used 
successfully on four major construction projects with budgets total 
ing over $4 billion. 


59122 Development of a record system for 


retention and retrieval 

the Baltimore Gas and Electric Company. Hoffman, H.L. (Balti 
Gas and Electric Co.). pp V.4.1-V.4.10 of In Nuclear power plant 
construction licensing and startup. Hinsdale, I 
Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CO 154—. 


L; American Nuclear 


The records associated with the design and construction of a 
nuclear power plant have increased in both volume and com; 
Baltimore Gas and Electric Company c i 
available these records by using micro! and a cc 
index system. The technique of filming, data assembly, ‘and con- 
trolled distribution of this material to various locations within the 
Company was developed and implemented. The index system has 
been designed to locate information and to provide a basis for 
searches of the data base for special information. 


59123 How to get your highest return on investme.* before power 
production. Van Cott, L.R. (NUTECH, San Jose, CA). pp V.2.1- 
V.2.4 of In Nuclear power plant construction and q 
Hinsdale, IL; American Nuc 

From American Nuclear 
geles, California, USA (13 = 1976). 

See CONF-7609 154—. 

emperor ying toed semen ee 
of interface and actions, "Ge fective application of lead manpower, 
(3) maximizing flexibility for manpower application. ee 
actions tend So be eae 208 ee 
responses. People are frequently ae 
tended for them has not yet developed. A 





ning and accurate sched 


59124 Work package control of engineering and 
Colston, B.W. Ce CA 
Hinsdale, IL; Amertcan Nuclear Society ne. 
— IL; American N Society, Inc. (1976). 
rom American Nuclear Society’s topical meeting; Los An- 
geles, Califoraia USA (13 Sep 1976). 
See CONF-7609154—. 
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§9125 Effective management of design change controls. Cott, 
S.M. (Bechtel Power Corp., San Francisco). pp VI.4.1-V1.4.7 of In 
Nuclear power plant construction licensing and startup. Hinsdale, 
IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

Change is clearly the order of the day in the highly evolution- 

ary technology of the power industry. Most Architect/Engineers 

(AVES) have paid dearly before learning to accommodate changes 
by providing some degree of flexibility and extra margins in the 
design of systems and facilities. Unfortunately, there is still insuffi- 
cient recognition of the fact that efficient control of the mechanics of 
making changes will result in final drawings and specifications 
reflecting the as-built plant--a rather obvious and always present 
objective. The lack of adequate procedures inevitably results in a 
mountain of confused paperwork requiring costly and time-consum- 
ing measures to correct. The paper presents a set of administrative 
procedures based on coordinated change controls which can be 
applied uniformly throughout the evolution of the project. In par- 
ticular, it focuses attention on the later phases of the project, from 
finish of construction through initial plant startup. 


59126 Management of the interfaces between construction and 
startup. Anderson, W.R. (Stone and Webster Engineering Corp., 
Denver); Beatty, D.C. pp VI.5.1-VL5.5 of In Nuclear power plant 
construction licensing and startup. Hinsdale, IL; American Nuclear 
Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

Many papers have been presented, and many articles pub- 
lished on the various tasks of Nuclear Plant Design, Construction, 
Startup and Operations. Most of the presentations have been con- 
cerned with the complexities of the particular task being discussed. 
This is as it should be, since these areas are quite broad in themselves 
and deserve the full attention of the technology. Recently more 
attention is being directed to the interfaces between the classical 
portions of nuclear projects. The paper attempts to address just one 
of these areas: the interfaces between construction and startup. 
These interfaces have normally been addressed to the extent that 
engineering schedules, construction schedules, equipment deliveries 
and startup test schedules have been dovetailed graphically, or 
computerized, and periodically updated to reflect significant 
changes. 


59127 Developing construction labor through modular training. 
Moody, J.R.; Amos, T.M. Jr. (Brown and Root, Inc., Houston, TX). 
pp V1.6.1 -V1.6.7 of In Nuclear power plant construction licensing 

and startup. Hinsdale, IL; American Nuclear Society, Inc. (1976) 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

Traditionally, the construction industry has depended on ap- 
prenticeship, technical and vocational schools, and experience 
through informal on-the-job training to meet the industry's demands 
for skilled manpower. However, as increasingly larger heavy con- 
struction projects, such as nuclear power plants, have come to 

more and more skilled craftsmen, the traditional methods of 
developing construction labor have become insufficient both in 
terms of the number of workers made available and in the quality of 
their skills. Over the past eight years, Brown and Root, Inc., has 
developed a task oriented modular system for training construction 
workers which supplements a worker's on-the-job training and de- 
creases the time it requires the individual to become a productive 
member of the project workforce in his work. This training ap- 
proach is not a series of the semester-long courses which have 
typified ee = and vocational training in the past, but a 
— a to ry and implementing a program of 
lassroom modules for c development programs which empha- 
ne both the hands-on tasks a construction worker must perform in 
his craft as well as the related theory required. The system consists 
of a number of modular courses which can be sequenced, for each 
craft, to develop construction skills in each worker according to 
both his needs and the needs of the project. The training modules for 
a particular craft pro; are developed u 
(BD) 


59128 Situation thinking as an aid to organizing and planning the 
construction effort. Stull, J.O. (Bechtel Power Co: ., Gaithersburg, 
MD). pp VI.7.1-V1L7.16 of In L pg ne wea nt construction 
ro ig and startup. Hinsdale, IL; American Nuclear Society, Inc. 


From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA es “ 1976). 
See CONF-7 
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_Constructibility of a nuclear project design can be improved 
by assigning experienced construction men to work with the design 
engineers. A construction sequence can be developed using a small 
scale model simulating the various stages of construction. Seeing a 
simulated situation dictates a conclusion to the ex construc- 
tion man which can be explained and is usually table to all. The 
result is a unified team effort and a good constructible design. Photos 
of the model in a Work Plan Book provide an effective medium for 
transferring this £ lanned sequence to the constructor. Slides can 
quickly express plan to management and the client. Working 

with engineers on design models and using a standard identification 
program for systems and buildings can be an aid to construction. 
Cross-reference requirements which complicate field and office 
work can be minimized by developing standard identifiers for build- 
ings and systems. Review of design models by construction men can 
provide access for construction, eliminate delays and costly out-of- 
sequence work. 


59129 Testing interface with utilities: problems and recommenda- 
tions. Walker, R.J. (Combustion Engineering, Inc., Windsor, CT). pp 
VII.6.1-VII.6.7 of In Nuclear power plant construction licensing and 
startup. Hinsdale, IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

The start-up test program occurs at a time of high completion 
construction activity, maximum effort to accomplish training of 
operators, and at a time when fewest knowledgeable people are 
available to develop procedures. The onset of testing places test 
equipment calibration burdens on an untried instrumentation shop, 
operational control burdens on a new plant staff, sudden actuation of 
a utility and NSSS Test organization. Unless carefully thought out 
well ahead of time, plant delays and improper testing can occur. The 
paper identifies problem areas and makes recommendations for im- 
provement. 
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REFER ALSO TO CITATION(S) 59413, 59430, 59431, 59434, 
59521, 59524, 59613, 59625, 59641, 59643, 59644, 59645, 59653, 
59693, 59701, 59706, 59710, 59717, 59718, 59723, 59724, 59726, 
59727, 59728, 59730, 59732, 59733, 59736, 59739, 59741, 59749, 
59751, 59752, 59758, 59762, 59764, 59803 


59130 (BNWL—1956) Release of tees ge from LWR 
fuel and the reaction kinetics with Zircalo: > dette | Beyer, C.E.; 
Hann, C.R. (Battelle Pacific Northwest tas. Ric Wash. 
(USA)). Apr 1977. Contract EY-76-C-06-1830. 35p. Dep. NTIS, PC 
A03/MF AO1. 

The objective of this study was to evaluate the open literature 
data to estimate: the rate of gaseous impurity release from oxide fuel, 
the amount and composition of the gaseous impurities, and their 
subsequent rate of reaction with the fuel or Zircaloy. 


§9131 (BNWL-SA—6176) Verification of fuel ay 
IFA-431 irradiation. Lanning, D.D.; Hann, C.R. 


readings during 
(Battelle Pacific Northwest Labs., Richland, Wash. ’(USA)). Mar 
1977. Contract EY-76-C-06-1830. 19p. (CONF-770344—1). Dep. 
NTIS, PC A02/MF AO1. 

From Sanderstolle symposium, Halden Reactor Project; San- 
derstollen, Norway (6 Mar 1977). 


Pp 

the assembly. A special data-lngging system was used to do this, and 
a full set of data was recorded once every 3 seconds. Several 
NS ee ee en linear to 
straightforward analysis of the time-dependent fue! 
mocouple response. This response can be used to predict the 
value of the initial fuel centerline temperature, under the i 
that (1) the power decrease is truly linear and (2) the 
function between rod power and centerline temperature is indepen- 
dent of the power change. The bias introduced by assumptions (1 
and (2) is not insignificant, but is smaller than the scatter in the 
ee ee ae oe When the estimated 

accounted for, we find the fuel thermocouple readings to be in 
agreement with their predicted values within 75°C. 


59132 (COO—2477-6(Vol.1)) Capital cost: Boiling Water Reac- 
tor Plant. Commercial electric power cost studies. (United Engineers 
and Constructors, Inc., Phi hia, Pa. (USA)). Jun 1977. Contract 
EY-76-C-02-2477. vp. —0242(Vol.1)). Dep. NTIS $11.00. 
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Capital cost estimates for a reference-design 1190-MW(e) 
BWR power plant based on July 1976 prices are presented. 


59133 (COO—2477-6(V ol.2)) Capital cost: Boiling Water Reac- 
tor Plant. Commercial electric power cost studies. (United Engineers 
and Constructors, Inc., Philadelphia, Pa. (USA)). Jun 1977. Contract 
EY-76-C-02-2477. vp. ‘(NUREG—0242(Vol. 2)). Dep. NTIS $11.00. 

Drawings, an on ge list, and a site description are pre- 
sented for an 1190-MW(e) BWR power plant. The information was 
used in making a detailed capital cost estimate for such a plant. 


59134 (EPRI-NP—457) UC-B reflood experimental plan. Yu, 
K.P.; Abdollahian, D.; Peake, W.T.; Elias, E.; Yadigaroglu, G.; 
Greif, R. (California Univ., Berkeley (USA)). Apr 1977. vp. Dep. 
NTIS, PC A04/MF AO1. 

The EPRI sponsored single tube reflooding heat transfer 
facility is described. The facility is located at the University of 
California, Berkeley. The physical systems which constitute the 
facility as well as the objectives and background of the program are 
described. The steam-water separator is described in detail Finally, 
= operating procedure and the test apparatus performance are 

iscussed. 


59135 (NEDO—10958-A) General Electric BWR Thermal Anal- 
ysis Basis (GETAB): data, correlation, and design application. Licens- 
ing topical report. (General Electric Co., San Jose, Calif. (USA). 
BWR Projects Dept.). Jan 1977. vp. Electric Co., San Jose, CA. 

This report presents the results of a review of the GEXL 
correlation and the GETAB method. The GEXL correlation and its 
basis including the experimental data and analytical methods used to 
determine the correlation were reviewed. Also reviewed were the 
experimental methods used to obtain the data, including the ~— 
and operation of the ATLAS test loop. Finally the application of the 
correlation to the design and operation of boiling water reactors 
were reviewed. 


59136 (NEDO—21059) BWR _ radioactive waste treatment 

system. Licensing topical report. Head, R.A. (General Electric Co., 
San Jose, Calif. (USA). BWR Projects Dept.). Aug 1976. 106p. 
Electric Co., San Jose, CA. 

The engineering data and analyses are presented which are 
necessary to complete those portions of a Preliminary Safety Analy- 
sis Report (PSAR) which pertains to General Electric’s optional 
radioactive waste treatment system for processing liquid and solid 
wastes associated with the BWR. The document has been structured, 
as near as is practicable, to present the information in the same 
format as that delineated in the “Standard Format and Content of 
Safety Analysis Reports for Nuclear Power Plants”. 


59137 (NEDO—21175-1) BWR/6 fuel assembly: evaluation of 
combined safe shutdown earthquake (SSE) and loss-of-coolant accident 
(LOCA) loadings. Amendment No. 1. Licensing topical report. (Gener- 
al Electric Co., San Jose, Calif. (USA). Boiling = Reactor 
Systems 3 Dept) ‘Apr 1977. vp. Electric Co., San Jose. , 
This amendment to the General Electric pected Licensing 
ical Report, BWR/6 Fuel Assembly--Evaluation of Combined 
Sak Shutdown Earthquake (SSE) and Loss-of-Coolant Accident 
(LOCA) Loadings”, is in response to the requests for additional 
information enclosed with a letter from Mr. Olan D. Parr, Division 
of Project Management, USNRC. 


59138 (NEDO—21506) Stability and dynamic performance of 
the General Electric Boiling Water Reactor. Licensing topical report. 
(General Electric Co., San Jose, Calif. (USA). BWR Projects Dept.). 
Jan 1977. 7, we. Electric Co., San Jose, CA. 

The analytical methods used to evaluate the stability of GE 
boiling water reactors is presented. The physical and phenomenolo- 
gical characteristics pertinent to stability analyses are described for 
the following three configurations evaluated in the BWR design 
process: total plant, core, and channel hydrodynamic characteristics. 
Given is a description of the stability criteria and its theoretical basis 
followed by a description of the analytical methods used in evaluat- 
ing the BWR. These analyses were derived from and supported by 
test data from current operating General Electric boiling water 
reactors. In addition, a parametric evaluation of the BWR is made 
for the total plant, reactor core, and channel hydrodynamic perfor- 
mance over a wide range of operating conditions. The information 
presented demonstrates the technical proficiency of the design and 
substantiates the operational stability characteristics of the integrated 
Nuclear Steam Supply System. 


59139 (NRL/NUREG—3512) Structural integrity of water re- 
actor pressure boundary components. Progress report ending 2 Febru- 
ary 1977. Loss, F.J. (ed.). (Naval Research Lab., Washington, D.C. 
(USA), May 1977. 53p. NTIS. 
esearch pro; is presented for a continuing program to 
onan ma properties performance with respect to struc- 
tural integrity of light water reactor pressure boundary components. 
Progress for this reporting period is summarized in the following 
areas: (a) radiation pw Kae resistance of A533-B Class 1 steel 
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plate as a function of extra low copper impurity content; (b) influ- 
ence of phosphorus and copper content on -irradiation 

shelf toughness and postirradiation toughness recovery for ASSSB 
steel plate and weld metal; (c) investigations of warm prestress and 
plastic net ligament phenomena as a means to mitigate crack exten- 
sion in a vessel during a loss of coolant accident; and (d) evaluation 
of critical factors in crack growth rate studies in pressurized water 
reactor environment. 


59140 (NUREG—0018-6) Evaluation of fission product after- 
heat. Quarterly report, January 1, 1977—March 31, 1977. 

B.I. (Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engi- 
neering). Mar 1977. 54p. NTIS $4.50. 

The goal of the program is to improve the understanding of 
shutdown power in reactors due to radioactive decay of fission 
products, particularly for light water reactors in the period 0-1000 
seconds after shutdown. Progress is reported in the following areas: 
(1) A correction on standard tables of decay power and energy 
resulting from a correction of erroneous yield uncertainties previous- 
ly reported. (2) Preliminary results on effects of 7**U depletion and 
23°Pu buildup on decay power from light water reactors. G3) A 
general correlation for estimating independent yield uncertainties in 
Gaussian charge distribution yield estimates. (4) Correlation spectra 
which may be used for estimating average properties of gamma 
spectra of nuclides for which these spectra have not been measured. 
(5) Further work on modeling the fission product capture effect in 
decay heat from **°U fission. (6) Progress in analysis of experiments 
on decay heat. 


59141 (NUREG—0307) Review and assessment of research rel- 
evant to design aspects of nuclear power plant piping systems. Final 
report. Rodabaugh, E.C.; Maxey, W.A.; Eiber, R.J. Colum- 
bus Labs., Ohio (USA)). Jun 1977. 497p. (BMI-NUREG—1974). 
NTIS $12.50. 

Significant research on piping systems is evaluated, and the 
correlation of that research with design practices is presented. The 
objective is to quantify the research/design practices in terms of the 
reliability of piping used in nuclear power plants. 


59142 (NUREG—0312) Interim technical report on BWR feed- 
water and control rod drive return line nozzle uclear 
Regulatory Commission, Washington, D.C. (USA). Office of Nucle- 
ar Reactor Regulation). Jul 1977. 3lp. NTIS $4.00. 

The problems of nozzle cracking in BWR feedwater and 
control rod drive systems are discussed and the interim NRC staff 
position on minimizing and correcting these problems is presented. 


59143 (NUREG—0313) Technical report on material selection 
and processing guidelines for BWR coolant pressure boundary piping. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Nuclear Reactor Regulation). Jul 1977. 12p. NTIS $3.50. 

It is the purpose of this report to set forth acceptable methods 
to reduce the stress corrosion cracking susceptibility of BWR piping 
and thereby also provide an increased level of reactor coolant 
pressure boundary integrity. Because the most straightforward and 
desirable approach or methods may not be practicable, or even 
possible, for all plants, the bases for varying degrees of conformance 
to the guidelines are provided. Augmented inservice inspection and 
leak detection requirements are established for plants that have not 
fully implemented the provisions presented. 


59144 (ORNL/NUREG—) Test of 6-in.-thick pressure vessels. 
Series 4: intermediate test vessels V-5 and V-9 with inside nozzle 
corner cracks. Merkle, J.G.; Robinson, G.C.; Holz, P.P.; Smith, J.E. 
(Oak Ridge National Lab., Tenn. (USA)). 1 Aug 1977. Contract W- 
7405-ENG-26. 228p. Dep. NTIS, PC A08/MF AOI. 

Failure testing is described for two 99-cm-diam (39-in.), 15.2- 
cm-thick (6-in.) steel pressure vessels, each containing one flawed 
nozzle. Vessel V-5 was tested at 88°C (190°F) and failed by leaking 
without fracturing after extensive stable crack growth. Vessel V-9 
was tested at 25°C (75°F) and failed by fracturing. Material proper- 
ties measured before the tests were used for pretest and 
fracture analyses. Test results supported by analysis indicate 
inside nozzle corner cracks are not subject to plane strain 
pressure loading. The preparation of inside nozzle corner 
described in detail. Extensive experimental data are tabulated and 
plotted. 


59145 (ORNL/NUREG/TM—126) Monthly highlights for 
Office of Nuclear Regulatory Research catty ly he 
tional Laboratory, May 1977. Fee, G.G. (comp.). (Oak yes 

al Lab., Tenn. (USA)). 13 Jun 1977. Contract Py A0s-EN 26. 31p. 
Dep. NTIS, PC A03/MF AOI. 

Highlights of technical progress during May 1977 are present- 
ed for thirteen separate program activities which comprise the 
ORNL research program for the Office of Nuclear Regulatory 
Research's Division of Reactor Safety Research. 
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59146 (SAND—77-0952) 2-MW plasmajet 
of concrete. Goin, K.L. (Sandia Labs., 1208p. De Ni N.Mex. (USA)). 
yo _— Contract EY-76-C-04-0789. 128p . NTIS, PC A07/MF 


A test was made in the 2-Megawatt Plasmajet Facility to 
obtain experimental data relative to the thermal response of concrete 
to incident heat flux. 14.6 cm diameter by 8.0 cm long concrete 
cylinders were positioned in a supersonic flow of heated nitrogen 
pe ag een The end of the concrete cylinders impacted by 

the flow were subjected to heat fluxes in the range of 0.13 to 0.35 
kW/cm2 Measurements included cold wall surface heat flux and 
pressure distributions, surface and indepth temperatures, ablation 
rates, and surface emission spectrographs. The test was part of the 
Sandia light water reactor safety research program and complements 
similar tests made in the Radiant Heat Facility at heat fluxes from 
0.03 to 0.12 kW/cm?. A description of the tests and a tabulation of 
test data are included. 


59147 (TREE-NUREG—1028) FRACAS: a subcode for the 
analysis of fuel pellet: mechanical interaction. Bohn, M.P. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Apr 1977. Contract EY- 
76-C-07-1570. 82p. Dep. NTIS, PC A05/MF AO1. 

This report describes FRACAS (Fuel Rod and Cladding 
Analysis Subcode), a computer code which performs the mechanical 
analysis in the FRAP fuel rod codes. At each loadstep, FRACAS 
obtains a complete elastic-plastic-creep solution for the stresses, 
Strains, and displacements in the fuel rod cladding. The cladding is 
modeled as a thin cylindrical shell with prescribed temperature, 
pressures, and radial displacement of the inside surface. The dis- 
placement of the fuel pellets is assumed to be due to thermal 
gradients oniy. Three different regimes of pellet-cladding mechanical 
interaction are considered: (a) open gap, (b) closed gap, and (c) 
trapped stack. Both transient and steady state creep calculations are 
performed. The capabilities of the code are illustrated by an example 
problem, and comparisons are made with data obtained from two 
experimental fuel rods. 


59148 (UCID—17539) Mark I 1/5-scale boiling water reactor 
pressure suppression summary of effects due to vent line 
orifice variations: air test series. McCauley, E.W.; Lai, W.; Meier, J.; 
Stein, W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 28 Jul 1977. Contract W-7405-ENG-48. 80p. Dep. NTIS, PC 
A05/MF AO1. 

Twenty-seven air tests have been completed in the '/s-scale 
Mark I test facility. The observed effects of vent line orifice vari- 
ations on the hydrodynamic vertical load function (HVLF) are 
presented. The conditions for standard tests, to which the orifice 
variation tests are compared, are defined and discussed. These tests 
used the “standard” or 9.5 inch orifices in the 90° sector vent lines. 


59149 Roe Pete ee ee 
reactors. R — Polytechnic Inst. and State Univ., 
Blacksburg). Tron Trans. yb 1. Soc., Suppl; 26: No. 1, 21-22(Aug 


From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59150 In-service examinations during plant outages. Flach, W.T. 
(Southwest Research Inst., San Antonio). Trans. Am. Nucl. Soc., 
Suppl; 26: No. 1, 30(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence om reactor operating experience; Chattanooga, TN, USA (7 
Aug . 


59151 Duane Arnold Energy Center's unique approach to startup 

, E.L. (iowa Electric Light and Power Co., 

ion. Rapids). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 56(Aug 

From Transactions of the American Nuclear Society confer- 

ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59152 Condenser +“ failures in light-water reactors. Kershul, 
W.L. (Nuclear Power Ex Inc., Encino, CA). Trans. Am. 
Nucl. Soc., Suppl.; 26: No. 1, 57-58(Aug 1977). 
From Transactions of the American Nuclear Society confer- 
~ io) reactor operating experience; Chattanooga, TN, USA (7 
ug ; 


59153 Plant computer-aided management concept. Burdette, R.E. 
Jr. (Office of Senator Harrison H. Schmitt, Washington, DC); Kerr, 
D.D. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 60(Aug 1977). 
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From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59154 Hatch-1 core management data magnetic tape transfer to 
central office. L.K.; Cobb. W.R. (Southern Company 
Services, Inc., Birmingham, AL). Trans. Am. Nucl. Soc., Suppl; 26: 
No. 1, » 63(Aug 1977) 

ransactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59155 Effects of non-haling power operation on Vermont Yankee. 
Woehlke, R.A. (Yankee Atomic Electric Co., Westboro, MA). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 66-67 Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59156 Utility use of NSSS supplier reactor analysis code for 
operational support. Jones, W.R.; Harris, R.T. (Northeast Utilities 
Service Co., Hartford). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 67- 
69(Aug 1977) 

rom Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59157 Effective refueling outage management: a necessity for 
improving plant availability. Foster, E.R.; Herbert, R.J. (Northeast 
Nuclear KY y Co., Waterford, CT). Trans. Am. Nucl. Soc., Suppl; 
26: No. t 71 Ta(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59158 Nuclear unit maintenance outage management. Roberts, 
A.M. (Commonwealth Edison Co., Morris, IL). Trans. Am. Nucl. 
Soc., Suppl.; 26: No. 1, 74(Aug 1977). 

tom Transactions of the American Nuclear Society confer- 
ence re eel operating experience; Chattanooga, TN, USA (7 
Aug | ‘ 


59159 Theoretical investigation of the local and 
nents of the neutron-noise field in a water reactor. acer. 
K.; Kosaly, G.; Kostic, L. (Swiss Federal Inst. for Reactor Research, 
Wuerenlingen) Nucl. Sci. Eng.; 63: oy 3, 306-318(Jul 1977). 
In view of recent experimental work, the neutron noise in a 
pene water reactor is believed to be separable into local and global 
its. It is the existence of the local com t that makes 
possible the measurement of steam velocity by correlating the signals 
rye axially placed in-core neutron detectors. A one-dimensional (axial) 
model of the core is used to solve the two-group diffusion equations 
satisfied by the neutron noise. The solution is shown to be composed 
of two terms that can be identified as the theoretical coun of 
the components found in experiments. The properties of two 
terms are discussed in the special case of an axially propagating 
disturbance of the moderator density (steam content). 


verification of a method for simulating a 
boiling water reactor core based on a few-group coarse-mesh diffusion 
scheme. Uchikawa, S. (Hitachi Ltd, At Energy Res Lab, Kawasaki, 
Jpn). Nucl. Technol.; 33: No. 1, 17-29%Apr 1977). 

A three-dimensional boiling water reactor (BWR) core simu- 
lation program, COSMO-2, has been developed on the basis of a 
few-grou; ae yee coarse-mesh diffusion scheme with one mesh per assem- 
pot Prue in which the accuracy is improved by use of effective diffusion 

coefficients to accurately evaluate the net neutron current at the 
interface between neighboring assemblies. As an experimental verifi- 
cation of the COSMO-2 model, the first-cycle operation of a typical 
BWR is simulated, and the accuracy of the simulation is evaluated 
quantitatively in terms of standard deviation from the measured 
whole-core traveling in-core probe (TIP) data. Good agreement is 
obtained between measurement and calculation. 


59161 Transition flow boiling heat transfer to water in a vertical 
| ayy Ramu, K.; Weisman, J. (Cincinnati Univ., Ohio (USA). 
of Chemical and Nuclear Engineering). Nucl. Eng. Des.; 40: 


Dept. o 
No. ay hed g 

Transition boiling heat transfer coefficients for water at 25-30 
psia flowing upward at low velocities have been obtained. Hot 
mercury, flo’ on the inside of a tube with a 0.54 in. 0.d. served as 
the heat source. Water flowed in the annular space between the heat 
source and an outer glass tube having a | in. dia. 
placed at several elevations within the mercury stream allowed the 
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rate of heat transfer to be determined. The heat transfer coefficients 
appear consistent with other transition boiling data providing an 
appropriate allowance is made for the reduction in critical heat flux 
at high void fractions. 


59162 Progress reports from construction sites - Almaraz. Nucl. 
Eng. Int.; 22: No. 252, 56-57(Jan 1977). 

Brief details of the projects and their construction status are 
given for power plants at Almaraz, Lemoniz, Asco and Confrentes. 


59163 Nuclear power in Japan: an example of transfer of nuclear 
technology. Nasu, H. (Japan Atomic Power Co., Tokyo). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 16-17(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59164 Experience in the transfer of nuclear power. Cartwright, 
P. (General Electric Co., San Jose, CA). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 54(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59165 Operating experience at Shimane Nuclear Power Station. 
Niki, Y. (Chugoku oo Power Co., Inc., Shimane, Japan); — 
M.; Hiranuma, H.; Nishida, C. Trans. Am. Nucl. Soc., Suppl.; 25: Ni 
4 55-57(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59166 Nuclear fuel fabrication and related technology transfer in 
connection with implementation of a nuclear power program. Pekarek, 
H. ( Kraftwerk Union AG, Erlangen, Germany); Roepenack, H. 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 132-133(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59167 Monitoring nuclear plant leakages. Power Plant South. 
Afr.; 23-25(Sep 1976). 

The Monticello Nuclear Generating Plant, a unit of the 
Northern States Power Co., is using a sophisticated laboratory 
technique, i.e. a Varian Tectron 1200 atomic absorption spectropho- 
tometer to analyse condensate taken from the plant’s primary pro- 
cess water. The presence of magnesium is checked to monitor 
leakage of contaminants into the system from the cooling water 
system. 


59168 Design objectives for light water spent fuel storage facili- 
ties at nuclear power stations. Hinsdale, IL; American Nuclear Soci- 
ety (1976). 17p. 

This Standard presents minimum design requirements of fa- 
cilities for the storage and preparation for shipment of spent fuel 
from light-water moderated and cooled nuclear power stations. It 
contains requirements for the design of the spent fuel storage pool, 
including spent fuel storage racks, pool make-up, instrumentation 
and cleanup systems, pool structure and integrity, radiation shield- 
ing, residual heat removal, ventilation, filtration and radiation moni- 
toring systems; the cask loading area, including illumination, radi- 
ation monitoring, requirements for handling and decontamination of 
the shipping casks; and building structure and integrity, including 
requirements for ventilation, containment, fire protection and com- 
munication. 


59169 BARSEBECK 1: commissioned on time. Skygge, C.G. 
(South Swedish Power Co., Melmo). pp VII.7.1-VII.7.14 of In 
Nuclear power plant construction licensing and startup. Hinsdale, 
IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

The value of building repetitive units may be concluded from 
the realization of the Barsebeck | plant. A deep engagement by the 
utility/customer and-a proper allocation of the responsibility for the 
project to main suppliers in manageable major contracts has proven 
to be favourable. Despite a serious delay in the delivery of the main 
generator, the plant could meet its scheduled date for commercial 
operation. The timely and realistic cooperation by the authorities has 
formed the necessary foundation for the successful completion. 
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POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILINS WATER 
COOLED 


REFER ALSO TO CITATION(S) 59130, 59131, 59134, 
59140, 59141, 59144, 59145, 59146, 59147, 59149, 59152, 
59166, 59168, 59430, 59431, 59468, 
59524, 59613, , 59622, 59623, 59646, 
59671, 59693, 59700, 59701, 59707, 
59721, 59723, , 59731, 59732, 59737, 59738, 
59739, 59741, 59749, 59751, 59752, 59753, 59754, 59755, 
59757, 59758, 59760, 59766, 59767, 59769, 59801, 59802, 59803, 60404 


59170 (BNL—22983) Alternating current 
sion monitoring in water reactor 
(Brookhaven National Lab., U; 
EY-76-C-02-0016. 7p. (CONF-77067 
AOl. 


for corro- 
Isaacs, H.S.; Weeks, J.R. 
, N.Y. (USA)). 1977. Contract 
1—1). Dep. NTIS, PC A02/MF 


From Workshop on electrochemical measurements in reac- 
tors; Columbus, Ohio, USA (29 Jun 1977). 

Corrosion in both nuclear and fossil fueled steam generators is 
generally a consequence of the presence of aggressive impurities 
introduced into the coolant system through condenser ae The 
impurities concentrate in regions of the steam a 
from coolant flow, in crevices or under deposited corrosion — 
and adjacent to heat transfer surfaces. These three factors, 
aggressive impurity, crevice type areas and heat cuir an Med 
appear to be the requirements for the onset of rapid corrosion. 
Under conditions where coolant impurities do not concentrate the 
corrosion rates are low, easily measured and can be accounted for by 
allowances in the design of the steam generator. Rapid corrosion 
conditions cannot be designed for and must be The 
condition of the surfaces when rapid corrosion must be 
markedly different from those during normal operation and these 
changes should be observable using electrochemical techniques. This 
background formed the basis of a design of a corrosion i 
device, work on which was initiated at BNL. The basic principles of 
the technique are described. The object of the work is to a 
corrosion monitoring device which can be operated with 
steam generator secondary coolant feed water. 


59171 (BNL-NCS—22500, pp a00-370 a Analysis of See ta of 
PWR fuel cycle costs to uncertainties in nuclear data. Becker, M. 
Harris, D.R.; Parvez, A.; Ryskamp, J.M. Mar 1977. 

In Reports to the ERDA uclear Data Committee. 


59172 (CENPD—168-A) Design basis pipe breaks: design basis 


pipe breaks for the Com two loop reactor coolant 
system. (Combustion Engineering, Inc., Windsor, Conn. (USA)). Jun 
1977. vp. Engineering, Windsor, CT. 

The criteria and analytical methods used to establish the 
design basis for the mechanical effects of postulated pipe breaks in 
the C-E two loop reactor coolant system piping are described. 
Methods and results are presented for the determination of the most 
likely break locations throughout the RCS piping system, the most 
likely break type (circumferential severance or hee oon slot) at 
each assumed break location, and break characteristics such as 
orientation, size and break opening time. The criteria for Scotian 
and defining the various breaks are sufficiently conservative to 
provide a high level of protection oe pipe whip, jet a 
ment, subcompartment pressurization, and component 
a significant number of pipe breaks in addition to the one 
postulated pipe breaks. 


59173 (CREARE-TN—258) Lower plenum voiding with scaled 
PWR plenum Crowley, C.J.; Block J.A. (Creare, Inc., 
Hanover, N.H. (USA)). May 1977. 43p. NTIS $4.00. 

Recent results in a program to develop an anal: and 
empirical model for —= filling a '/1s-scale, cyli elevated 
pressure PWR-model vessel are described. Work during the quarter 
included studies of lower plenum voiding behavior with scaled 
model Westinghouse and Babcock and Wilcox PWR lower plenum 
hardware. This report presents results and discussion of voiding 
behavior with direct plenum injection and with cold leg injection. 
The report also com the scaled behavior to earlier 
behavior with simplified core inlet (single hole plates) 
and with Battelle Columbus Laboratories’ results in scaled geome- 
tries. 


59174 Se een nee ys — Power Station]. 


Quarterly # BYIeC 
Co., Shingingpory Pa Pw yay A). 1946. Co Sonar EY- oxi s 
18p. Dep 

During the oe —~. ‘of 1976, the Shi: Atomic 
Power Station remained shutdown for PWR/LWBR (Pressurized 
Water Reactor/Light Water Breeder Reactor) core conversion. The 
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PWR Core has been removed from the reactor vessel and remains in 
storage in the deep pit of the Fuel Handling Canal. At the beginning 
of the second quarter, the 1D reactor coolant loop was isolated from 
the reactor vessel, filled and on head tank pressure. The 1C reactor 
coolant loop was isolated from the reactor ae drained for 1C Main 
Coolant Pump removal. The 1A and 1B reactor coolant loops were 
open to the reactor vessel. The pressurizer was open to the reactor 
vessel. 


59175 (DLCS—5000376) [Shippingport Atomic Power Station]. 
Quarterly operating report, third quarter 1976. oe Light Co., 

Shippingport, Pa. (USA)). 1976. Contract EY-7 11-0292. 13p. 
Dep. NTIS, PC A02/MF AO1. 

During the third quarter of 1976, the Shi ippingport Atomic 
Power Station remained shutdown of PWR/LWBR (Pressurized 
Water Reactor/Light Water Breeder Reactor) core conversion. The 
PWR Core has been removed from the reactor vessel and remains in 
storage in the deep pit of the Fuel Handling Canal. The LWBR core 
barrel has been installed in the reactor vessel. At the beginning of the 
quarter the 1A, 1B, 1C and 1D reactor coolant loops were drained 
with a nitrogen purge established. The 1B, 1C and 1D steam 
generators were in a wet lay-up condition and recirculating on the 
reactor plant cooldown and temperature control heat exchanger. 
The 1A steam generator was in a partial drain condition with a 
nitrogen purge established. The pressurizer was drained and isolated 
from the reactor vessel. The preceding plant conditions remained the 
same throughout the third quarter. The reactor vessel water level 
was maintained between 7060” and 699'6” 


59176 (DLCS—5000476) [Shippingport Atomic Power Station]. 
Quarterly operating report, fourth quarter 1976. (Duquesne Light 
Co., Shippingport, Pa. (USA)). 1976. Contract EY-76-C-11-0292. 
13p. Dep. NTIS, PC A02/MF AOI. 

During the fourth quarter of 1976, the Shippingport Atomic 
Power Station remained shutdown for PWR/LWBR (Pressurized 
Water Reactor/Light Water Breeder Reactor) core conversion. The 
PWR Core remains in storage in the deep pit of the Fuel Handling 
Canal. The LWBR core barrel has been installed in the reactor 
vessel. The first core blanket assembly was installed in the core 
barrel on December 10 and a second blanket assembly was installed 
December 29. A seed assembly was installed in the core barrel on 
December 11 and a second seed assembly was installed on December 
30. At the beginning of the quarter the 1A, 1B, 1C and 1D reactor 
coolant loops were drained with a nitrogen purge established. The 
1B, 1C and 1D steam generators were in a wet lay-up condition and 
recirculating on the reactor plant cooldown and temperature control 
heat exchanger. The 1A steam generator was in a partial drain 
condition with a nitrogen purge established. The pressurizer was 
drained and isolated from the reactor vessel. 


59177 (EPRI-NP—459) In-situ response time testing of platinum 
resistance thermometers. Kerlin, T.W.; Miller, L.F.; Mott, J.E.; 
Upadhyaya, B.R.; Hashemian, H.M.; Arendt, J.S. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemical and Metallurgical Engineer- 
ing). Jan 1977. 147p. Dep. NTIS, PC A07/MF AO1. 

Interim results are presented of Research Project 503-3, con- 
cerned with in-situ resistance temperature detector (RTD) time 
response verification. The report covers the theoretical bases, labo- 
ratory experimentation, and limited in-plant testing of three pros 
tive methods. Sensors employed in this project represent those 
which are presently employed in safety-related applications in the 
field, namely Rosemount models 176KF, 177GY, and 104AFC. 


59178 (ORNL/TM—5949) Thorium assessment study. Quarter- 
ly progress report, second quarter fiscal 1977. Spiewak, 1.; Bartine, 
D.E. (Oak Ridge National Lab., Tenn. (USA)). om 1977. Contract 
W-7405-ENG-26. 44p. Dep. NTIS, PC A04/MF AOl1. 

The objective of the program is to contribute to the ongoing 
assessment of the potential role of thorium fuel cycles for alleviating 
> concerns. Scenarios include (1) no fuel recycle permitted, 
(2) fuel recycle permitted only in secure regions ("energy parks”) 
with denatured (chemically non-separable) fuels only outside these 
regions, and (3) no limits on fuel recycle. A further objective is to 
provide nuclear mass balance data on HTGRs required by ERDA 
contractors for comparative cost-benefit studies. 


59179 (PB—267582) Capital cost: pressurized water reactor 
plant. Commercial electric power cost studies. Volume 2. (United 
Engineers and Constructors, Inc., Philadelphia, Pa. (USA)). Jun 
1977. Contracts AT(49-24)-0351; ‘-ERDA-EY-76-C-02-2477. 413p. 
NTIS PC A18/MF AO1. 

The report contains drawings, _ ipment list, and site de- 
scription for an investment cost study of a 1139 MWe pressurized 
water reactor central power plant. 


59180 (TREE-NUREG—-i072) Embedded surface ther- 
on Zircaloy-sheathed heater rods. Wilkins, S.C. (EG and G 


mocouples on 
Idaho, Inc., Idaho Falls (USA)). Jun 1977. Contract EY-76-C-07- 
1570. 26p. Dep. NTIS, PC A03/MF AO1. 
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Titanium-sheathed Type K thermocouples embedded in the 
cladding wall of zircaloy-sheathed heater rods are described. These 
thermocouples constitute part of a program intended to characterize 
the uncertainty of measurements made by surface-mounted cladding 
thermocouples on nuclear fuel rods. Fabrication and installation 
detail, and laboratory testing of sample thermocouple installations 
are included. 


59181 Is eight hours of containment leak rate data sufficient. 
Shirk, R.E.; Ely, R.F. Jr. (Gilbert Associates, Reading, PA). Trans. 
Am. Nucl. Soc., Suppl.; 26: No. 1, 21(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59182 Neutron flux mapping at low power in Westinghouse 
PWRs. Palowitch, B.L. (Westinghouse Electric Corp., Pittsburgh). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 24-25(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59183 At-power measurements of power coefficients and isother- 
mal temperature coefficients. Sears, C.F.; Gavin, P.H. (Combustion 
Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc., Suppl.; 26: 
No. 1, 25(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59184 Application of experience to initial reactor startups. Jon 
K.A.; Palowitch, B.L. (Westinghouse Electric Corp., Pittsburgh), 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 28(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59185 Recent experience in loose parts and neutron noise moni- 
toring and of operating nuclear power reactors. Zigler, 
G.L.; Mayo, C.W. (Babcock and Wilcox Co., Lynchburg, VA). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 52-53(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59186 Operation of Fort Calhoun Station with a reduced comple- 
ment of in-core detectors. Gasper, J.K. (Omaha Public Power Dis- 
gy Jaworski, R.L.; Lee, R.R. ame, Am. Nucl. Soc., Suppl.; 26: 
1, 58(Aug 1977). 
From Transactions of the po Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59187 On-site reconstitution of 108 St. Lucie I fuel assemblies. 
Harris, K.N. (Florida Power and Light Co., Ft. Pierce); Hutchinson, 
J.J.; Smith, E.H. Jr. Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 58- 
59(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59188 Maneuvering experience at Calvert Cliffs, Unit 1. Ebert, 
D.D. (Combustion Engineering, Inc., Windsor, CT); a 
J.R.; Versluis, R.M.; Lippold, W.J. Trans. Am. Nucl. Soc., Suppl.; 26: 
No. ‘L, 62-63(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59189 Impact of reduced hot channel factor limits on the oper- 
ee ry ee eee ae Seem of ie Dees 1 ne 3 
reactors. Rhodes, J.T. (Virginia Electric and Power Co., Richmond). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 63-64(Aug 1977). 
From Transactions of the American Nuclear Society confer- 
ae s * oo operating experience; Chattanooga, TN, USA (7 
ug 


59190 of fuel performance on plant maneuvering. 
Montgomery, M.H.; Wilbon H.W. (Babcock and Wilcox Co., 
im VA). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 67(Aug 
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From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59191 Refueling outage planning, scheduling and coordinating. 
‘Havice, D.; Po Moy Smith J.E. (Duke Power Co., Seneca, SC). 
Trans. Am. Nuc Suppl.; 26: No. 1, 72-73(Aug 1977). 

From Necsoesioe of the American Nuclear Society confer- 
ence on reactor cperating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59192 Cooperative outage management: a utility/vendor team 
approach that improved plant availability. Moyers, S. (Omaha Public 
Power District, Fort Calhoun, NE); Williams, W. Trans. Am. Nucl. 
Soc., Suppl.; = No. 1, 73(Aug 1977). 

tom Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59193 Apparatus for monitoring two-phase flow. Sheppard, J.D.; 
Tong, L.S. (to Energy Research and Development Administration). 
US Patent 4,009,614. 1 Mar 1977. Filed date 19 Dec 1975. 8p. 

PAT-APPL-642,439. 

A method and apparatus for monitoring two-phase flow is 
provided that is particularly related to the monitoring of transient 
two-phase (liquid-vapor) flow rates such as may occur during a 
pressurized water reactor core blow-down. The present invention 
essentially comprises the use of flanged wire screens or similar 
devices, such as perforated plates, to produce certain desirable 
effects in the flow regime for monitoring purposes. One desirable 
effect is a measurable and reproducible pressure drop across the 
screen. The pressure drop can be characterized for various known 
flow rates and then used to monitor nonhomogeneous flow regimes. 
Another useful effect of the use of screens or plates in nonhomogen- 
eous flow is that such apparatus tends to create a uniformly dis- 
persed flow regime in the immediate downstream vicinity. This is a 
desirable effect because it usually increases the accuracy of flow rate 
measurements determined by conventional methods. 3 claims, 9 
figures. 


59194 Numerical investigations of concrete attenuation effective- 
ness in various PWR shield configurations. Szymendera, L.; Blocis- 
zewski, S.; Wincel, K.; Kordyasz, D.; Sobolewska, I. (Institute of 
Nuclear Research, Warsaw (Poland)). Nucl. Eng. Des.; 41: No. 1, 
135-143(Mar 1977). 

e choice of a suitable concrete composition for a biological 
reactor shield often seems difficult because of the variety of available 
aggregates. To estimate the influence of these aggregates on con- 
crete attenuation effectiveness, test calculations were made for 
power reactor shields, with extreme variations of concrete compo- 
nents. Concretes have been analysed with single natural (mineral) 
aggregates such as basalt, barite, magnetite, and serpentine; and with 
mixed natural aggregates such as basalt-magnetite, serpentine-magne- 
tite, barite-magnetite, and serpentine-barite in varying proportions. 
The relative attenuation effectivenesses of different concretes in 
various shield configurations of a PWR-type reactor have been 
examined. 


59195 Nuclear power plant Neckar. Anon. Energie; 29: No. 3, 
51-59(Mar 1977). (In German). 

An outline for the construction chronology, putting into 
operation and gained experiences with an 805 MW nuclear plant, 
built mainly to supply railroad electric lines in the Federal Republic 
of Germany is given. 


59196 Nuclear power plant Biblis A proves effective. Energie; 
29: No. 3, 60-62(Mar 1977). (In German). 

In 1976 the first stage of the Biblis power plant, with an 
installed power of 1,300 MW was put into operation and evaluation 
is made, after some 4,500 hours of full-load operation. 


59197 Vibration and pressure signals as sources of information 
for an on-line vibration monitoring system in PWR power plants. 
Bauerfeind, V. (Technische Univ. Muenchen, Garching (Germany, 
F.R.). Lab. fuer been germ und Anlagensicherung). Nucl. Eng. 
Des.; 40: No. 2, 403-420(Feb 1977). 

Higher “demands with regard to the safety and reliability of 
reactor primary components require methods to get an idea of the 
mechanical state of the plant at any time during operation and to 
recognize failures already in their developing phase. Reactor vibra- 
tion monitoring systems are being developed which are based on the 
analysis of vibration si neutron noise and pressure fluctuation 
signals. The special role vibration and pressure signals can play in 
such a system is investigated by the analysis of extensive preopera- 
tional tests at different PWRs. The theoretical foundation for the 


eect of these . a to vibration monitoring are developed in 


case of the Stade nuclear power plant. The pressure 
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vessel of this reactor performs pendular and vertical 

They are excited mainly by pressure fluctuations generated by the 
coolant flow, by standing waves, or by the revolution of the coolant 
pumps. For interpreting the spectra measured during the pend 
tional test and during power operation and for clearing 

of these spectra, which will signalise incipient failures, Be Fyne 

gations are of predominant importance. Two mechanical pa ay a 
pendular and a vertical one, simulate the two kinds of vibration 
sufficiently which can be seen in comparing the calculated frequency 
response with the measured vibrations. 


59198 Nuclear ye plant construction and operating experi- 
ences in Japan. Ito, N. (Mitsubishi Heavy Industries, Ltd., Tokyo). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 6-8(1 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59199 Experience with the construction of Yugoslavia's first nu- 
clear power plant. Gabrovsek, Z.; Dular, J.; Copic, M.; Feretic, D.; 
Karuza, J. (Nuclear Power Plant, Krsko, Yugoslavia). Trans. Am. 
Nucl. .~ > Saeees 25: No. 1, 58-59(1977). 

From Iran conference on transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59200 Operational experience with machine systems and instru- 
ments in the nuclear power plant Biblis. Eisermann, W. (Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Biblis (Germany, F.R.). 
Kernkraftwerk). VGB Kraftwerkstech.; "56: No. 10, 610-613(Nov 
1976). = German). 


Fist operational experience could be gathered over a period 
of one year with the 1200 MW block Biblis 4 Larger accidents or 
systematic failures did not arise. Despite the on-the-whole positive 
results, further efforts regarding the Conepveines and 
of individual power plant components are necessary. The problem 
areas to thus be dealt with such as simple and operationally safe 
construction elements, easy maintenance arrangement, use of assem- 
bly accessories, checkability are discussed as seen by an operator 
taking the example of the main coolant pumps. 


59201 Electricity from nuclear energy. Shell techniques in the 
nuclear power plant Unterweser. Wallerang, E. Bild Ton; 26: No. 3, 
83-87( To: (In German). 


i 

in "Bsilding nuclear power plants, a new task is demanded of 
the building material concrete: besides its static function, it also has a 
shielding task. The nuclear prs i plant Unterweser has been under 
construction since August 1 It is the 14th nuclear power plant in 
the Federal Republic of Germany and is considered as one of the 
largest plants under construction. A new kind of shell technique was 
developed for the errection of the steel-concrete cupola which roofs 
the steel containment for the nuclear components; a report is given 
on it here. 


59202 Optimization of the circuits and parameters of equipment 
used in the thermal power part of two-loop atomic electric power 
plants with water—water reactors. Popyrin, L.S.; Naumov, Yu.V.; 
Ivanov, A.A. Izv. Akad. Nauk SSSR, Energ. Transp.; No. 2, 124- 
a (In Russian). 

authors Roi the problem of optimizing the thermal 
power part of an atomic electric power plant with a water reactor 
under pressure. They describe its mathematical model and cite the 
results of optimization investigations of a steam generating installa- 
tion and a turbine installation as well as the results of an overall 
economic and technical optimization. They analyze the influence of 
indeterminancy in the original technical and economic information 
on the results of the investigations. 


59203 Pacific Gas and Electric ‘s role in the construc- 
tion of Diablo Canyon Units I and II. Bates, G.S. (Pacific Gas and 
Electric Co., San Francisco). pp xvii-xviii of In Nuclear power plant 
construction licensing and startup. Hinsdale, IL; American Nuclear 
Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, Pear hy USA 28 og Sep 1976). 


Pacific Gas yor Electric is the applicant, engineer, and con- 
struction manager for the Diablo Canyon Nuclear Project. The 
Westinghouse Electric Corporation ‘ormed the design and fur- 
nished the P.W.R. Nuclear Steam Supply System. Actual plant 
construction was done by contractors, under PG and E's overall 
management. Field engineering, inspection, quality control, wo pad 
assurance, and 9 qomenames and startup testing were performed by 
PG and E personne 


59204 Managing engineering to meet construction requirements. 
Martin, D.F. (Southern California Edison Co., Rosemead, CA); 
Houchen, J.D. pp 1.7.1-1.7.14 of In Nuclear power plant construc- 
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tion licensing and startup. Hinsdale, IL; American Nuclear Society, 
Inc. —— 


rom American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13S Sep i976). 


The San Onofre Units 2 and 3 Project schedule is compared 
with Bechtel’s Generic Nuclear Power Plant schedule. This com- 
ison shows that the major delays experienced on the San Onofre 
Project have resulted from the regulatory process. To date, Engi- 
usstiog hay mst Constrection’s seqeieamson and the Project has not 
experienced any eering related delays. The San Onofre Project 
has been faced with many uncertainties, such as limited site area, 
i cehete davies cotati sow-and: changing Fodencl end Sens 
shifts in supplier market conditions and unpredictable 
supplier performance. Each of these uncertainties has impacted the 
effort and ized project schedule goals. The 
SCE-Bechtel Engineering ement team has acted to mitigate 
the impact of these uncertainties through use of a cost trend pro- 
gram, simplification of SCE-Bechtel interfaces, close Engineering- 
Construction coordination, the use of task forces to handle critical 
supplier problems and the use of additional Engineering personnel, 
etc. so that Construction requirements have been met. 


59205 Engineering design models for SNUPPS project. Thomp- 
son, C.A.; Stull, J.O. (Bechtel Power Corp., Gaithersburg, MD). pp 
111.4.1-I11.4.12 of In Nuclear ae ot ae construction licensing and 
startup. Hinsdale, IL; American Society, Inc. (1976). 

From American Nuclear Society? s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154— 

Standardization of design for five nuclear units (SNUPPS) 
has provided an economic justificatio ion for a very extensive modeling 
effort. The use of engi ing design models has been fully integrat- 
ed into the design process of the SNUPPS Standard Power Block. 
The models serve as primary engineering tools for the location and 
— of large and cadighn piping, HVAC duct work, electrical trays, 

uit, instrumentation, hangers, and embeds. The models are also 
used for review and optimization of the physical design of the 
Standard Power Block and provide early identification of operation- 
r: problems and interferences. Similar interferences encountered 
luring construction of previous nuclear power plants have added 
orifices of dollars in cost. Reviews of the model by client, manage- 
ment and operations 1 provide them with a clear under- 


personne! 
standing of systems and plant layout including provision for access, 
inservice inspection and maintenance. 


59206 Three Mile Island Startup program 
Brill, R.A. (NUS Corp., Rockville, MD); Barton, 


and its contributions to 


plant performance. 
J.J. pp VII.1.1-VII.1.10 of In Nuclear power plant construction 
licensing and startup. Hinsdale, IL; American Nuclear Society, Inc. 


(1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA a4 Sep 1976). 

See CONF-7609154— 


The General Public ‘Utilities Service Corporation Startup 


Or; provided a specialized up for startup testin 
pw age t of the Ro. 1 1 


Mile Island Unit 
nuclear power plant. This or; conducted an extensive test 


ganization 
program which contributed to Three Mile Island's high first year 
plant availability. 


59207 Takeover of operations from construction: Rancho Seco. 
Oubre, P. (Sacramento Municipal Utility District, CA). pp VII.2.1- 
VII.2.3 of In Nuclear power plant construction licensin 


rom N 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

Methods of accepting equipment and systems from contrac- 
tors at new construction stations have been points of 
discussion by ee ee Various methods 
Sous Ueun eilions te iabam eustiuction o raft personnel when 
equipment has been released for operational control of the utility. At 
Rancho Seco various colored tags were used effectively to visually 
display to all site workers who controlled equipment and systems. 
This tagging system required an ongoing training program plus 
continual monitoring. The final result was no equipment damage nor 
personnel injury due to operation by an unauthorized group. 


59208 Licensing, construction completion, and fuel loading of 

ee ee ae eee Coreen a. 

Hartford); Counsil, W.G.; Bond, G.W.; Meinert, W.D. pp VIL3.1 

VIL3.18 of In Nuclear "power plant construction 

— Hinsdale, IL; American Nuclear bape 2 Inc. a 
rom American Nuclear 7s topical meeting; Los 

goles, Califorsin TONS is10. 


See CONF-7 
The manpower its to start up a modern nuclear 
cuit tive incrented i tly over the past several years. This 
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increase can be attributed to several factors including (a) | ~ se 
safeguards and environmental systems; (b) increased 
requirements in the startup test program to meet quality ciauhaine 
requirements; and (c) increased sophistication of systems and compo- 
nents. In order to ensure that all requirements of a 
program are met, detailed input and coordination are required from 
all parties involved in a project: the utility, the NSSS vendor, and 
the Engineer-Constructor. A project organization has to be estab- 
lished to ensure that the proper planning is accomplished, that 
sufficient flexibility is available to accommodate c es and suffi- 
cient authority is provided to direct efforts toward e t utiliza- 
tion of maapower. For the Millstone Unit No. 2 project more than 
5000 man-months were expended to prepare start-up test procedures 
and conduct the required tests. 


59209 Nuclear startup support problems experienced by B 
and W. Spangler, W.H.; 'y, J.D. (Babcock and Wilcox, Lynch- 
burg, VA). pp VIL4.1-VIL4.8 of In Nuclear power plant construc- 
tion aan. and startup. Hinsdale, IL; American Nuclear Society, 
Inc. (197: 

From American Nuclear Society’s topical meeting; Los An- 
geles, Pai USA a Sep 1976). 


There ay now been enough nuclear power plants Mem 
on line for the industry to some of the problems that will 
occur during startup. Schedules are not being met; startup costs to 
both the utilities and the suppliers are excessive and unpredictable, 
and in some cases reliability has suffered. Manpower planning is 
difficult at best. Earlier and more accurate scheduling and plenning 
are the most significant candidates for improvement. Greater atten- 
tion to the startup organization and how it is to function is also a 
key. The organization should probably be designed with the specific 
startup task in mind. 


59210 Acoustic emission testing the ane pumps of 
Teph ika (M cow): No, 6, 19: mith ‘at a 
eploenergeti loscow); No. 6, 19-23(Jun i974 _ 
For translation see the journal un i974 in Rs 4 
Results of an investigation of vibroacoustic a of 
the main circulating pumps installed at the Novovoronezh nuclear 
power plant units are described. The investi was aimed at 
a a ae > omnes control system sl the main techno- 
logical equi it of the nuclear power plant when in The 
vivesoumaie Gal emission analysis for the main este arent is 
based on data on elastic vibrations of the pump vessel under — 
ation and on the coolant pressure variations at pump outlet. 
een ae showed the vibrations a — accompanying the 
_ ° tion to be random signals in uency from 10 
IHz. Therefore the data processing to deletes vibroa- 
pre aye a Fine none sg on mathematical expressions of the 
random process theory and the corresponding analyzing as 
well. canst of detecting faults in the pump operation by means 
of the method described are given. At present the development of 
the non-destructive control system for detecting faults in the main 
circulating pumps and other primary equipment is going on. Model 
experiments on test rings are carried out and statistical data are 
gathered on the basis of the Novovoronezh nuclear power atest 
operating experience to prepare algorithms for solving non-destruc- 
tive control —— with reference to common failures of primary 
equipment of nuclear power plants. 


§9211 Some problems in steam generation in nuclear power plants 
with indirect cycle cooling circuits. Styrikovich, M.A.; Martynova, 
O.1. (AN SSSR, Moscow. Inst. Vysokikh Temperatur; Moskovskij 
Ehnergeticheskij Inst. (USSR)). semen (Moscow); No. 6, 84- 
86(Jun 1974). (In Russian). 

For translation see the journal Therm. Eng. 

Data are given on corrosion failure of vertical steam gener- 
ator tubes produced by Westinghouse for nuclear power plants with 
water-cooled reactors. The tubes are made of Inconel-600. The 
character of the corrosion is evident of alkali stress corro- 
sion. Steam generator failures due to radioactive primary coolant 
leaks into the second circuit took place at the Beznau-1 (Switzer- 
land), Mihama-1 (Japan) and Stade nuclear power plants. The steam 
enerator tubes of the Stade nuclear power plant are made of 

y-800. To prevent such failures, p hate regime is recom- 
mended for use in the secondary circuit. recommended steam 
and secondary water parameters are presented. 

59212 Device for regulating and controlling of fluid pressure. 
Andrews, H.N.; Singleton, N.R.; Frisch, E.; Stein, P.C. (to Westing- 

Electric _ Pittsburgh, Pa. (USA). Norwegian Patent 
135,845/B/. 27 Oct 972. on Norwegian). 

‘Priority claim 27 Oct 1971, USA, nr. 193114. 

A pressure regulating valve for high suitable for 
PWR preaursers, i based on controled leskage. The valve may 
also function as a safety valve. The valve surfaces are 
machined such that an annular space is formed towards the inner 
edge, and into this space cold fluid may be injected, thus preventing 
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crud deposition and hindering steam formation. Fluid also leaks into 
the annular space between two bellows, which exert a closing force 
on the valve, in addition to the closing force provided by springs, 
whose force is adjustable by means of a screw arrangement. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 58484, 59145, 59178, 59364, 
59416, 59430, 59463, 59464, 59465, 59466, 59697, 59698, 59699, 
59701, 59715, 59720, 59804, 59808, 60509 


59213 (BNL-NUREG—23000) Effect of steam oxidation on the 
tensile strength of HTGR structural graphites. Romano, A.J.; Chow, 
J.G.Y. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-0016. 16p. (CONF-770708—3). Dep. NTIS, PC 
A02/MF AOl1. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

The core support system of the General Atomic Company 
design High Temperature Gas-Cooled Reactor (HTGR) contains 
type PGX graphite as core support blocks. The change in ultimate 
tensile strength of PGX graphite specimens with oxidation (burnoff) 
has been determined in a safety-related experimental program at 
Brookhaven National Laboratory(BNL). It is shown that Fe, an 
impurity in PGX graphite, plays a key role in the rate of oxidation. 
The subsequent failure of the graphite specimens is dependent upon 
the total weight loss due to oxidation. The results indicate that the 
loss in tensile strength is exponentially related to the percent burnoff 
(weight loss), and that grain orientation of the specimen has a 
significant effect. 


59214 (CONF-770701—4) Properties of extruded fuel rods for 
HTGR applications. Hamner, R.L.; Robbins, J.M.; Eatherly, W.P. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 2p. Dep. NTIS, PC A02/MF AOI. 

From 13. biennial conference of the American Carbon Soci- 
an California, United States of America (USA) (18 Jul 
1 b 

Until recently, a small program existed at ORNL and at 


LASL investigatin m3 extrusion as a process for fabricating fuel rods 


or elements for high temperature gas-cooled reactors. This work was 
undertaken because of the relative simplicity of the extrusion process 
over injection molding techniques. Also, in looking ahead to process 
heat reactors where the outlet gas temperatures of 1900°C or greater 
are desirable, the fuel would operate at temperatures no higher than 
steam-cycle reactors if in direct contact with the helium content. 
Hollow extruded rods with a strong continuous matrix offer such a 
configuration. Advantages and disadvantages of extruded fuel rods 
are described. 


59215 (CONF-770728—1) ORTAP: a simulator of high tempera- 

ture gas-cooled reactor nuclear steam supply system dynamics. Cleve- 
land, J.C.; Hedrick, R.A.; Bell, S.J; Delene, J.G. (Oak Ridge Nation- 
al Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. lip. Dep. 
NTIS, PC A02/MF AOI. 

From Summer computer simulation conference; Chicago, IIli- 
nois, USA (18 Jul 1977). 

ORTAP was developed to predict the dynamic behavior of 
the high temperature gas-cooled reactor (HTGR) Nuclear Steam 
Supply System for normal operational transients and postulated 
accidents. Normal operational transients which can be analyzed with 
ORTAP include both reactor startup and shutdown, and normal and 

id load charges. Upset transients that can be analyzed with 
ORTAP include reactor trip, turbine trip and sudden reduction in 
feedwater flow. ORTAP has been used to predict plant response to 
postulated emergency or faulted conditions such as primary system 
depressurization, loss of primary coolant flow and uncontrolled 
removal of control poison from the reactor core. A brief description 
of the HTGR system and the models used for each of the major 
components is presented, together with certain modeling and solu- 
tion techniques used in ORTAP that are of general interest. 


59216 (CONF-770807—28) Thermal-stress analysis of HTGR 
fuel and control rod fuel blocks in in-block carbonization and anneal- 
ing furnace. Gwaltney, R.C.; McAfee, W.J. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 12p. Dep. 
NTIS, PC A02/MF AO1. 

From 4. international conference on structural mechanics in 
reactor technolo San Francisco, California, United States of 
America (USA) (15 ‘ame 1977). 

The equivalent solid plate method, in conjunction with two- 
dimensional plane stress and plane strain analyses, was used in 
assessing the thermal stress behavior of HTGR fuel and control rod 
fuel blocks. For the control rod fuel blocks, particular attention was 
given to ascertaining the effects of the reserve shutdown hole and 
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the control rod channel holes. The assumed safety factor of 2 on the 
failure criteria was Considered oles Soe 
the axial tem pecatere gees Ss Se Oe eee ae of the 
blocks. The analyses indicated that the maximum calculated tensile 
stress values were smaller than the criteria values except for the 
plane strain analysis of the control rod fuel block end surfaces and 
the axisymmetric analysis of the fuel block as a circular cylinder. 
However, most of the maximum calculated strain values were great- 
er than the criteria values. 


§9217 precenibeE F Design and ae > nd 
concrete reactor 


prestressed 

E.G.; Callahan, J.P. (Tennessee Unive Raceville CU (USA); Oak Ridge 
National ie Tenn. ap 1977. Contract W-7405-ENG-26. 1 
Dep. NTIS, PC A02/MF Ai 

Proen 4. toveruations couidlinds ss ilaieiuilaietaetniiert 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

During the past 25 years, a rather rapid evolution has taken 
place in the design and use of concrete reactor vessels 
(PCRYVs). Initially the concrete vessel served as a one-to-one re- 
placement for its steel counterpart. This was followed by the devel- 
opment of the integral design which led eventually to the more 
recent multicavity vessel concept. Although this evolution has seen 
problems in construction and operation, a state-of-the-art review 
which was recently conducted by the Oak Ridge National eed 
ry indicated that ‘the PCRV has proven to a satisfactory and 
inherently safe type of vessel for containment of gas-cooled reactors 
from a purely functional standpoint. However, functionalism is not 
the only consideration in a and highly competitive indus- 
try. A summary is presented of the important considerations in the 
design and analysis of multicavity PCRVs together with overall 
conclusions concerning the state of the art of these vessels. 


59218 Ls Evaluation of temperature 

of reactivity for **U—thorium fueled HTGR a s2y Final 
Newman, D.F.; Leonard, B.R. Jr.; T. .F.; 
Kottwitz, D.A.; "Thompson, J.K.; Purcell, w. bn K.B. (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). May 1977. 
126p. Dep. NTIS, PC AO7/MF A011. 

A comparison of calculated and measured neutron multiplica. 
tion factors as a function of temperature was made for three graph- 
ite-moderated lattices in the High Temperature Lattice Test Reactor 
(HTLTR) using ***UO.—ThO, fuels in varying amounts and con- 
figurations. Correlation of neutronic analysis methods and cross 
section data with the experimental measurements forms the basis for 


reactivity for various High Temperature 

(HTGR) conditions in which ***U and thorium are present in the 
fuel. The calculated values of k/sub infinity/(T) were correlated 
with measured values using two least-squares-fitted correlation coef- 
ficients: (1) a normalization factor, and (2) a temperature coefficient 
bias factor. These correlations indicate the existence of a negative 
(nonconservative) bias in temperature coefficients of reactivity cal- 
culated using ENDF/B-IV cross section data. 


§9219 ae Ammonia design consid- 
erations for the direct cycle nuclear gas turbine waste heat — 
plant. McDonald, C.F.; Vepa, K. (Gecered Aimatis O0., San 

Calif, (USA)). Jan i977. Contract EY-76-C-03-0167-046. 4 p. 
(CONF-770317—2). Dep. NTIS, PC A03/MF A0l. 

From 22. ASME international turbine conference; Philadel- 
phia, Pennsylvania, United States of America (USA) (27 Mar 1977). 

This paper describes the turbomachinery design consider- 
ations for a supercritical Rankine cycle waste heat power conversion 
system for use with the large closed-cycle helium gas turbine nuclear 
power plant under development by General Atomic Company. The 
conceptual designs of the ammonia and pump are presented. 
The high-density working fluid in the ammonia turbine results in 
small blade heights and high paps Hr. due to a combination 
of the properties of ammonia and the high degree of pressurization, 
particularly at the turbine exit. With the molecular weight of the 
ammonia working fluid being very similar to steam, the double-flow, 
multistage axial ammonia turbine bears a strong resemblance to 
modern steam turbines. Conceptual design work has been done in 
sufficient detail to support component cost estimates for balance of 
plant economic studies. While an extensive design program is needed 
for the ammonia turbine, existing technology from the power gener- 
ating and chemical process industries is generally applicable; and 
with specialized design attention, the goal of high turbine efficiency 
should be realizable. design studies have been specifically direct- 
ed toward a closed-cycle o htiom turbine nuclear plant (GT- 
HTGR); however, it is postulated that the turbine design consider- 
ations presented could be applicable to other low-temperature power 
conversion systems, such as geothermal or industrial waste heat 


applications. 





ENERGY RESEARCH ABSTRACTS 


(GA-A—14262) Containment 
(CAR) program interim summary report. 
J.V.; Deremer, R.K. (General Atomic Co., 
(USA). May 1977. Contract EY-76-C-03-0167. 129p. Dep. NTIS, 
07/MF AO1. 

Fundamental a were studied for helium jet behav- 
ior follo’ —— coolant urization and subse- 
quent ieee bent « of exposed containment surfaces and contain- 
ment gas mixture. Limiting models, based on maximum hot leg 
rupture and similar media of jet and a atmosphere, indi- 
cate acceptable shock wave dissip thin decign temperature re- 
sponse of the impinged sidewall within desi eat transfer 
with the sidewall causes significantly lower ptr: abi peak pres- 
sure than that predicted by a stratified model. Computer models 
capable of realistic simulation of dissimilar jet and atmosphere media 
and high velocity small jets are under study, and a test program to 
obtain the data needed for a iicensing evaluation is proposed. 


59221 (GA-A—14297) Peach Bottom HTGR 
and component removal. Kohler, E.J.; Steward, K.P.; Iacono, J.V. 
(Gulf General Atomic Co., San 0, Calif. (USA)). Jul 1977. 
Contract EY-76-C-03-0167. 42p. (CONF-770822—4). Dep. NTIS, 
PC A03/MF AOl1. 

From American Nuclear Society meeting; Chattanooga, Ten- 
nessee, USA (8 Aug 1977). 

The prime objective of the Peach Bottom End-of-Life Pro- 
ag Ae was to validate specific HTGR design codes and predictions 

comparison of actual and predicted physics, thermal, fission 

suede and materials behavior in Peach Bottom. Three consecutive 
phases of the ) Neeak provide input to the HTGR design methods 
verifications: ondestructive fuel and circuit gamma scanning; 
(2) removal of steam generator and primary circuit components; and 
(3) Laboratory examinations of removed components. Component 
removal site work commenced with estabiishment of restricted 
access areas and installation of controlled atmosphere tents to retain 
relative humidity at <30%. A mock-up room was established to test 
and develop the tooling and to train operators under simulated 
working conditions. Primary circuit ducting samples were removed 
by trepanning, and steam generator access was achieved by a combi- 
nation of arc gouging grinding. Tubing samples were removed 
using internal cutters and external grinding. Throughout the compo- 
nent removal phase, strict health physics, safety, and quality assur- 
ance programs were implemented. A total of 148 samples of primary 
circuit ducting and steam generator tubing were removed with no 
significant health physics or safety incidents. Additionally, compo- 
nent removal served to provide access fordetermination of cesium 
plateout distribution by gamma scanning inside the ducts and for 

macroexamination of the steam generator from both the water and 
helium sides. Evaluations are continuing and indicate excellent per- 
formance of the steam generator and other materials, together with 
close correlation of observed and predicted fission product plateout 
distributions. It is concluded that such a pro Se ne 
research, when = coordinated wit 
activities, can significantly advance nuclear plant neey foel techno rom vem 
ogy development. 


59222 (GA-A—14324) Residual stress and strain examination in 
Peach Bottom fuel test elements. Wallroth, C.F.; Miller, C.M.; Saur- 
wein, J.J. (General Atomic Co., San Diego, Calif. (USA)). 20 May 
1977. Contract EY-76-C-03-0167-017. 24p. (CONF-770807—22). 
Dep. NTIS, PC A02/MF A01. 
oni an 4. gy conference on structural mechanics in 
logy: San Francisco, California, United States of 
pan te (USA) 5 Aug 1977). 

An examination of residual stresses and strains has been 
carried out experimentally on structural graphite com ts re- 
moved from Peach Bottom High-Temperature Gas-Cooled Reactor 
(HTGR) fuel elements. The purpose of this work is to confirm 

stress distributions. Twenty-nine teledial fuel elements (of 
six- and t-hole design) were irradiated in the Peach Bottom 
HTGR to eae nes Seeeer SS ee ae 
ae Saeeree = ures up to 1100°C. The 
irradiation history on aude HTGR design codes. Perfor- 
mance predictions were verified by in-pile thermocou les and fuel 
burnup measurements. The predicted irradiation-induced strains 
were found to be in quantitative agreement with postirradiation 
measurements (less than or equal to 0.5 percent shrinkage over a 70- 
mm diameter). As a result of the temperature distribution in the 
teledial bodies, compressive stresses were predicted at the periphery 
and tensile stresses in the inner zones. A total of 19 graphite bodies 
from 8 different fuel elements were examined destructively for 
structural integrity and residual stresses. 


59223 ea ae Properties of unirradiated HTGR 

support and ogee ge reflector graphite: PGX, HLM, 202, and 
H-440N. Engle, G (General Atomic Co., San Diego, Calif. 

(USA)). May 1977. Me me EY-76-€-03.0167.017 vp. Dep. NTIS, 

PC A10/MF AOl1. 


ERA VOL. 2, NO. 24 
Candidate materials for HTGR core ple Caton 

side reflectors--graphite grades 2020 (Stack n Company), , 

H-440N (Great Lakes Carbon Corporation), PGX 

Corporation), and HLM (Great Lakes Carbon "Comeb-an 

described and p: data are presented. Properties measured are 

bulk density; properties including ultimate strength, modulus 

of elasticity, and strain at fracture; flexural strength; com iv 

properties including ultimate strength, modulus of elasticity, and 

strain at fracture; and chemical impurity content. 


59224 a A-e Residual stresses in Peach Bottom test 
elements analysis vs ee ung, F.K.; 
Chiang, D.D. (General Atomic — ’ Calif. (USA)). Mar 
1977. Contract EY- Tec os o167 017 *. (CONF-770807—6). Dep. 
NTIS, PC A03/MF AO1 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (is Aug 1977). 

Operating stresses and residual shutdown stresses in fuel test 
elements irradiated in the Peach Bottom Reactor were calculated 
with finite element methods. Calculations of deformation and stress 
due to primary loads were also made. Results of the calculations 
were used to develop an experimental analysis of graphite fuel and 
reflector elements. Measured deflections and fracture loads were 
then compared with predictions made with the analytical methods 
and data to be verified. 


59225 (GA-A—14380) Public Service eee Cee of Colorado 330- 
MWe) high-temperature research and dev 
program. Quarterly progress i as the ae ending March 31, 
1977. (General Atomic Co., San a. Calif. (USA)). Apz 1977. 
Contract EY-76-C-03-0167. 6p. Dep. NTIS, PC A02/MF AOI. 
This quarterly report is a continuation of the series describing 

the research and development program for the Public Service Com- 

pany of Colorado 330-MW(e) High-Temperature Gas-Cooled Reac- 
tor. The work reported here includes preliminary results of the rise- 
to-power program. 


59226 (GA-A—14484) Gas turbine HTGR: a total energy utili- 
zation option. Goodjohn, A.J.; Law, S.H. (General Atomic Co., San 
Diego, Calif. (USA)). Jul 1977. Contract EY-76-C-03-0167-046. 21p. 
(CONF: 770824—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on new options in energy technology; San 
Francisco, California, USA (2 Aug 1977). 

The High-Temperature Gas-Cooled Reactor (HTGR) is con- 
sidered which uses high-pressure helium as the working fluid and a 
power conversion system that uses a closed-cycle gas turbine coup- 
led directly to an electrical generator. The primary cycle .s capable 
of yielding thermal-to-electrical efficiencies of 40 percent or er. 
The heat — from the system is at a sufficiently high tem: 
ture to be effectively utilized without incurring penalties to the 
efficiency of the primary cycle. Moreover, the HTGR, by virtue of 
its basic core design, can yield high fertile-to-fissile conversion 
ratios, irrespective of the chosen fuel cycle, and thus can play a very 
important role in reducing the consumption rate of uranium re- 
sources. 


59227 (GA-A—14493) Startup test | 
Brown, J.R. (General Atomic Co., San Di 


for HTGRS. 
ego, Calif. (USA)). 1 Jul 
1977. Contract EY-76-C-03-0633. 3ip. (CONE. 770822—1). Dep. 
NTIS, PC A03/MF AO1. 
From American Nuclear Society meeting; Chattanooga, Ten- 
nessee, USA (8 Aug 1977). 
Startup test yy that have been used to verify reactor 


physics pore. Sema for High Temperature Gas-Cooled Reactors 
(HTGRs) are discussed. These test techniques are different from 
those used with Light Water Reactors (LWRs) because of specific 
differences between the HTGR and the LWR. Some of the HTGR 

characteristics that influence the startup test tec ues are evident 

= the description of the Fort St. Vrain (FSV) HTGR core 
esign. 


59228 (GA-A—14527) Fort St. Vrain core McEa- 
chern, D.W.; Brown, J.R.; Heller, R.A.; Franek, W.J. (General 
Atomic Co., San Diego, Calif. (USA)). Jul 1977. Contract EY-76-C- 
03-0167-052. 27p. (CONF-770822—3). Dep. NTIS, PC A03/MF 
AOl. 

From American Nuclear Society meeting; Chattanooga, Ten- 
nessee, USA (8 Aug 1977). 

The Fort St. Vrain High Temperature Gas Cooled Reactor 
core performance has been evaluated during the startup 
eS ee eee cgeeiien, Sie aster © are outin athe 

um cooled, and uses coated particle fuel and on-line flow control 
to each of the 37 refueling regions. Principal objectives of startup 
testing were to determine: core and control system reactivity, radial 
power distribution, flow control capability, and initial fission prod- 
uct release. Information from the core demonstrates that Technical 
Specifications are being met, performance of the core and fuel is as 





DEC. 31, 1977 


expected, flow and reactivity control are predictable and simple for 
the operator to carry out. 


59229 (GERHTR—178) 1976 scientific progress report. Nickel, 
H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorwerkstoffe und Heisse Zellen). 1976. 37p. (In German). 
Dep. NTIS (US Sales Only), PC A03/MF A0O1. 

Activities at the Institute for Reactor Materials in the produc- 
tion and properties of high temperature gas cooled reactor fuel and 
coating materials are summarized. Major emphasis was placed on 
investigations of pyrocarbon, BISO and TRISO coatings, uranium 
and thorium oxides and carbides, and graphite and matrix materials. 
A list of publications is included. (HDR) 


59230 (LA-NUREG—6837-MS) Calculation of cross-section 
space shielding factors for doubly heterogeneous reactor cores: 
pointwise or ultrafine group method. Stamatelatos, M.G.; LaBauve, 
R.J. (Los Alamos Scientific Lab., N.Mex. (USA)). May 1977. Con- 
tract W-7405-ENG-36. 17p. Dep. NTIS, PC A02/MF AO1. 

A new method for space shielding cross sections in doubly 
heterogeneous reactor cores is presented. It operates on detailed 
pointwise or ultrafine group cross sections and can be implemented 
only in computer programs which generate cross sections at such a 
fine energy level. This method is accurate and can serve as reference 
for testing approximate methods of cross-section space shielding. 


59231 (LA-UR—77-218) Seismic response of block-type nuclear 
reactor core. Bennett, J.G.; Dove, R.C.; Merson, J.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
23p. (CONF-770911—1). Dep. NTIS, PC A02/MF AO1. 
From ASME vibration conference; Chicago, Illinois, USA 
(26 oe are 
analytical model is described that was developed to 
wal yates response of large gas-cooled reactor cores. The 
model is used to investigate scaling laws involved in the design of 
physical models of such cores, and to make parameter studies. 


59232 (LA-UR—77-530) Finite element analysis of 

concrete reactor vessels. Smith, P.D.; Cook, W.A.; Anderson, C.A. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 20p. (CONF-770807—9). Dep. NTIS, PC A02/MF 
AO0l. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

Several present and proposed gas-cooled reactors use con- 
crete pressure vessels. In addition, concrete is almost universally 
used for the secondary containment structures of water-cooled reac- 
tors. Regulatory agencies must have means of assuring that these 
concrete structures perform their containment functions during 
normal operation and after extreme conditions of transient overpres- 
sure and high temperature. The NONSAP nonlinear structural anal- 
ysis program has been extensively modified to provide one analytical 
means of assessing the safety of reinforced concrete pressure vessels 
and containments. Several structural analysis codes were studied to 
evaluate their ability to model the nonlinear static and dynamic 
behavior of three-dimensional structures. The NONSAP code was 
selected because of its availability and because of the ease with 
which it can be modified. In particular, the modular structure of this 
code allows ready addition of specialized material models. Major 
modifications have been the development of pre- and post-processors 
for mesh generation and graphics, the addition of an out-of-core 
solver, and the addition of constitutive models for reinforced con- 
crete subject to either long-term or short-term loads. Emphasis was 
placed on development of a three-dimensional analysis capability. 


59233 (LA-UR—-77-1569) LOFC fission product release and cir- 
culating activity calculations for gas-cooled reactors. Apperson, C.E. 
Jr.; Carruthers, L.M.; Lee, C.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 17p. (CONF- 
770708—10). Dep. NTIS, PC A02/MF AO1. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

The inventories of fission products in a gas-cooled reactor 
under accident and normal steady state conditions are time and 
temperature dependent. To obtain a reasonable estimate of these 
— it is necessary to consider fuel failure, a temperature 

dent variable, and radioactive decay, a time dependent vari- 
ook Using arbitrary radioactive decay chains and published fuel 
failure models for the High Temperature Gas-Cooled Reactor 
(HTGR), methods have been developed to evaluate the release of 
fission products during the Loss of Forced Circulation (LOFC) 
accident and the circulating and plateout fission product inventories 
during steady state non-accident operation. The LARC-2 model 
presented here neglects the time delays in the release from the 
HTGR due to diffusion of fission products from particles in the fuel 
rod through the graphite matrix. It also neglects the adsorption and 
evaporation process of metallics at the fuel rod-graphite and graph- 
ite-coolant hole interfaces. Any time delay due to the finite time of 
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transport of fission products by convection through the coolant to 
the outside of the prestressed concrete reactor vessel (PCRV) is also 
neglected. This model assumes that all fission products released from 
fuel — are immediately deposited outside the PCRV with no 
time delay. 


59234 (LA-UR—77-1757) CHAP: a 
ulation program applied to the 3000 MWi(t) Secker, 
Bailey, P.G.; Gilbert, J.S.; Willcutt, G.J.E. Jr.; Vigil, J.C. cin 
Alamos Scientific Lab., N.Mex. (USA)). 1977. ‘Contract W-7405- 
ENG-36. 17p. (CONF-770708—14). Dep. NTIS, PC A02/MF AO1. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

The Composite HTGR Analysis Program (CHAP) is a gener- 
al systems analysis program which has been dev at LASL. 
The program is being used for simulating large R nuclear 
power plant operation and accident transients. The general features 
and analytical methods of the CHAP program are discussed. Fea- 
tures of the large HTGR model and results of model transients are 
also presented. 


§9235 pi pte Ma Thermal design and analysis of 
the HTGR fuel element and 
Llewellyn, G.H. (Oak Rid, ge Jee National Lab., Tenn. hee 6 Jun 1977. 
Contract W-7405-ENG-26. 77p. Dep. NTIS, PC A05/MF AOl. 
Computer analyses of the thermal design for the proposed 
HTGR fuel pe vertical carbonizing and annealing furnace were 
performed to verify its capability and to determine the required 
power input and distribution. Although the furnace is designed for 
continuous operation, steady-state temperature distributions were 
obtained by assuming internal heat generation in the fuel elements to 
simulate their mass movement. The furnace thermal design, the 
analysis methods, and the results are discussed herein. 


59236 (ORNL/MIT—253) Flooding and mass transfer in Good- 
loe-packed columns, Part 2. Ayala, J.S.; Brian, B.W.; Sharon, A.C. 
(Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Engineering Practice). 25 Apr 1977. Contract W-7405- 
ENG-26. 39p. Dep. NTIS, PC A03/MF AO}. 

Krypton gas is recovered from HTGR off-gas streams by 
countercurrent absorption in liquid carbon dioxide. Goodloe stain- 
less steel wire mesh packing was chosen for the absorption columns 
since the process operates at -20°C and about 20 atm pressure. 
Flooding points and an overall mass transfer coefficient for Good- 
loe-packed columns were determined with a carbon dioxide-air- 
water system for 6.4 and 15.2-cm-ID columns. Flood points were 
obtained for liquid-to-gas mass velocity ratios of 20 to 800. A mixing 
model, assuming plug flow for the gas flow for the 
liquid, was used to calculate an pel.» mass transfer coefficient, K/ 
sub L/a. K/sub L/a, based on mass concentrations, ranged from 0.01 
to 0.08 sec/sup -T/ and was found to increase with increasing liquid 
flow rate. 


59237 (ORNL/Sub—4188/2) HTS thermal 

plant. Vrable, D.L.; Quade, R.N. (General Atomic Co., San 

Calif. (USA)). Apr ‘1977. Contract W-7405-ENG-26. 139p. (GA-A— 
14160). Dep. NTIS, PC A07/MF AO1. 

A study was conducted to evaluate the use of the — 
Atomic Company (GA) high-temperature gas-cooled 
(HTGR) to generate intermediate load and peak power ty ie using 
heat-transfer salt (HTS) thermal storage. The study investigated the 
technical and economic os of the conceptual design to confirm 
the system's viability for this application. Using a reference thermal 
power level of 2000 MWi(t), preliminary system analysis was per- 
formed and a selection of the system configuration was completed. 
The approach to the study consisted of establishing a reference point 
by selecting a ing capacity, duty cycle, and thermal power 
split between the base load and peaking plant. The reference point 
design served as a basis for evaluating the technical and economic 
aspects of the system. Using the same salt storage loop and conver- 
sion system, the evaluation was extended to larger and smaller 
reactor sizes to assess economic attractiveness. SS 
data are provided for the major plant components. Preliminary cost 
estimates for the plant design and power costs were performed for 
the selected reference design. 


59238 Operational experience with the AVR high-temperature 
reactor at a gas outlet temperature of 950°C. Nieder, R.; Ivens, G.; 
Ziermann, E. non No L Shee Bi Juelich, Ger.). Trans. Am. 
Nucl. Soc., Suppl; 26: No. 1, (Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence s ae operating experience; Chattanooga, TN, USA (7 
Aug | ‘ 


59239 in commissioning advanced gas-cooled reac- 
tors. Westerman, M. (Nuclear Power Co., Ltd., Stogursey, Eng.). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, Aug 1977). 
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From Transactions of the American Nuclear Society confer- 


ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


Fort St. Vrain startup experience. Swanson, L.L. (Gener- 
Co., Platteville, CO); Brey, H.L. Trans. Am. Nucl. Soc., 
Suppl; 26: No. 1, 4-S(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


Fort St. Vrain core performance. McEachern, D.W. (Gen- 

eral Atomic Co., San Di CA); Brown, J.R.; Heller, R.A.; 

Franek, W.J. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 5-6(Aug 1977). 

From Transactions of the American Nuclear Society confer- 

ence _— operating experience; Chattanooga, TN, USA (7 
Aug 1 : 


59242 Nonlinear subcritical multiplication at the Fort St. Vrain 
HTGR. Hillyard, H.W. Jr. (Public Service Co. of Colorado, Platte- 
ville); Olson, H.G. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 22- 
23(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59243 Startup test techniques for HTGRs. Brown, J.R. (General 
Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc., Suppl.; 26: No. 
1, 26(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59244 Operation of selected safety features of the Fort St. Vrain 
HTGR. Olson, H.G.; Forbis, J.M.; Mathie, F.M. (Colorado State 
Univ., Fort Collins). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 60- 
61(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59245 Heat exchanger design considerations for gas turbine 
yoy oy ye ag ty Van T.; Vepa, K. (Gen 
At Co, San Diego, Calif). J. Eng. ’ Power; : No. 2, 237-245(Apr 
1977). 
Paper No. 76-GT-53. 


59246 Process for preparing 

pheres from metal-loaded resin beads. Beatty, R.L. (to Energy Re- 
search and Development Administration). US Patent 4,010,287. 1 
Mar 1977. Filed date 18 Jun 1974. 4p. 

PAT-APPL-480,324. 

An improved process for producing porous spheroidal parti- 
cles consisting of a metal carbide phase within a carbon 
matrix is described. _to the invention metal-loaded ion- 
exchange resin microspheres w have been carbonized are coated 

| a buffer carbon layer prior to conversion of the oxide to 


micros- 


5924 Manipulator for hollow objects. Cawley, W.E.; Frantz, 
C.E. (to Energy Research and "et es Administration). US 
Patent 4,006,930. 8 Feb 1977. Filed date 15 Mar 1961. 4p. 
PAT-APPL-96,051. 
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59249 eS se eee ee 
Cheng, L.C.; Bowyer, J.M. Jr. (Wichita State Univ, Kan). Am. Soc. 
Mech. Eng. {Pap.|; No. 77-DE-24, 1-5(1977). 

A permeable thermal barrier system lines the walls of certain 
enclosures and pipes within the High Tem Gas-Cooled 
Reactor (HTGR). This system protects the 
Reactor Vessel ty to na from the otherwise 


¢ parameters 

ys response are extensively studied. The 

results of this study will provide both the qualitative and quantitative 

knowledge required for a rational design of thermal barrier system in 
the High Temperature Gas-Cooled Reactors. 


59250 Reactor studies. Nagel, M.Z. (Massachusetts 
Inst. of Tech., Cambridge); Cerbone, R.J. Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 126-127(1977) 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


§9251 Future advanced energy systems. Rickard, C.L. (General 
Atomic Co., San Diego, CA); Fischer, P.U. Trans. Am. Nucl. Soc., 
Suppl; = No. 1, 146(1977). 

rom Iran conference on the transfer of nuclear technology; 
Persepolis/Shires, Iran (10 Apr 1977). 


§9252 Restrained top for pebble-bed reactors. (to Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). German(FRG) Patent 2,511,134/A/. 30 Sep 1976. 
Sp. (In — 


Prestressed pressure vessels for nuclear reactors, especially 
for gas-cooled pebble-bed reactors, are composed of similar blocks, 
joined in a form-closed manner, which are held — by 
tressed cables. It is proposed to install a redundant join of 
being inspected, on the top of neighboring blocks. the the” outer joint 
having on its upper surface a gap for inspection, at least towards one 
of the two neighboring blocks as long as an inner joint transmits the 
existing forces. In this way failure of an inner joining element can be 
detected by inspecting an outer element. 


59253 Nuclear station with CO,-cooling. Nageler, J.; 
Schabert, H.P. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
1, 614, 620/B/. 22 Apr 1976. 9p. (In German). 

6 figs. Addition to P1564655.6. 

The invention is a supplement to the patent no. 1564655 
concerning a nuclear power station with CO2-cooling and gas tur- 
bine. In the present proposal, the efficiency of the turbine is to be 
improved, the differential temperature in the 


heated up SS SS Tet Cease, thus increasing the 


Therefore, an additional heat 


inlet temperature of the 
Piece velete af Ge cochateies eae 


(GERHTR—168) Formation of actinides in irradiated 
HTGR fuel elements. dos Santos, A.M. (Kernforsch Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Tec i 
Mar 1976. Translation of JUL—1284. 83p. Dep. NTIS, PC A0S5 


AOl. 
performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

Actinide nuclide concentrations of 11 spent AVR fuel ele- 
ments were determined experimentally. 0% ite Th: U rato wa 
varied in the range between 10% and 100% fifa, the Th : U 
5 : 1. The separation ures for an actinide isolation were 
with highly ThO. and decontamination a 
are presented. Build-up of **U was discussed. The AVE bein 
rate was ascertained to be 0.5. Sas ee pe of high activity 


order to reduce the hazard potential of the waste by an — 
removal under consideration of the reprocessing cochaebeay- al 

is available presently. 

59255 (ORNL-tr—4372) High weasel (PCP). Se helium test ring with 
prestressed concrete pressure Schmidl, H. (Oesterrei- 
chische S Ischaft f he Atomenergie G.m.b.H., Seibersdorf. 
Forsch trum). 1975. Translation by S.D. Blalock Jr. of 
= 29. (CONF-750979—7). 10p. Dep. NTIS, PC A02/MF 


1975) From 39. physics conference; Munich, F.R. Germany (1 Sep 
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A short description is given of the joint project on the 
prestressed concrete vessel-helium test station including the building 
of the concrete structure, the system of instrumentation, the data 
processing, the development of the helium components as well as the 
testing programs. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 
REFER ALSO TO CITATION(S) 59627 


(CONF-7511135—(Summ.)) In-service 


inspection of 
CANDU reactors and heavy water plants. (Canadian Nuclear Associ- 


ation, Toronto, Ontario). 1975. 25p. Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

Summaries of eleven papers are included. Each paper has 
been individually processed for the Energy Data Base. (DG) 


= (CONF-7511 Seem. ), pp te Evolution of a Cana- 
dian standard (CSA-N285.4). Part 1. The de t of CANDU 
reactor in-service requirements. Thomas. R. 7 1975. 
From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 
In In-service inspection of CANDU reactors and heavy water 
plants. 


59258 (CONF-7511135—(Summ.), pp 5-6) Evolution of a Cana- 
dian standard (CSA-N285.4). Part 2. Evolution of a Canadian standard 
for periodic inspection of CANDU nuclear power plants. Legg, G.G. 
1975. 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59259 (CONF-7511135—(Summ.), pp 7) In service inspection 
from the utilities’ viewpoint. Graham, J. 1975. 


From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59260 (CONF-7511135—(Summ.), pp 8-10) Non-destructive 
testing. DeWalle, S. 1975. 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59261 (CONF-7511135—(Summ.), pp = In-service inspection 
of the primary coolant circuit. Kupcis, O.A. 1975. 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59262 (CONF-7511135—(Summ.), PP 19-20) In-service inspec- 
tion of steam generator tubes. Dahlin, E. 1975. 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59263 (CONF- g5ttss Games. ), pp 22) In-service inspection 
of pressure tubes. Wells, N.S 

From Meeting of the ‘cami Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 


physics measurements at Bruce Nuclear Generat- 
A.M. (Ontario Hydro, Toronto); Mohindra, 
-R. Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 26- 
27(Aug 1977). 
From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 
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59265 Experience in implementation of 

Pakistan. Zaidi, S.M.N. (Karachi Nuclear Power Plat 

— M. Trans. Am. Nucl. Soc., Suppl.; 25 hate Fa 1, a a 
From Iran conference on the transfer of 

Persepolis/Shiraz, Iran (10 Apr 1977). 


59266 Development local engineering ne gag Guard, 
R.F.W. (Canatom Ltd., ase Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 54-55(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59267 Toward an Argentine nuclear industry. Frydman, R.J. 
(Ingenieria Tauro SAICIF, Buenos Aires); Wortman, O.; Sabato, 
J.A. Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, ot oe 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59268 Experience in transfer of control and instrumentation tech- 
nology to a developing weve Igqleem, J.; Hashmi, J.A. (Atomic 
Energy Commission, Quezon City, Philippines). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 60-61(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 59178, 59250, 59617, 59694, 
59696, 59701, 59703, 59704, 59705, 59708, 59716, 59722, 59725, 
59734, 59743, 59750, 59765, 59771, 59774, 59775, 59804, 59810, 
60271, 60335, 60393, 60398, 60527, 60532, 60708 


59269 (AI-ERDA—13197) mg piping a tech- 
nology. Quarterly technical progress January—March 1977. 
(Atomics International Div., ak Calif. gy 29 A 
1977. Contract ntonal Div Canoga. Pa Dep. NTIS, PC eA 


AOl. 

Progress is reported in the following LMFBR piping design 
studies: development of a long range plan to secure piping ey 
collection of piping failure and construction defect data, <a 
systems with prior aml opera gee ra evaluation 
tivity of piping ~~ ity in materials and pbarcnwe 
try, and high cycle fatigue Cnocee at elevated temperature. 


59270 (ANL-CT—77-26) CRBRP/IHTS mixer thermal-hydrau- 
lic model tests (in support of GE/CRBRP:DRS 51.32). Kasza, K.E.; 
Oras, J.J.; Colwell, W.S. (Ar; National Lab., Ill. (USA)). May 
1977. Contract W- 31- 109-ENG-38. 109p. . 

A one-third scale [20.32 cm (8-in.) model of the GE/ 
CRBRP/IHTS mixer has been water- in the ANL Mixing 
Components Test Facility. The data generated consist of mixer 
temperature-fluctuation behavior at the inner wall surfaces and pres- 
sure loss. The model incorporated perforated plate inserts, which 
had seven holes per plate, in the two inlet-legs of a 180° inlet angle 
mixing tee. The aod nd plates tested had hole to pipe-diameter 
area ratios of 18.2, 26.8, 39.0 and 100 percent and variable plate 
separation distance in order to allow assessment of the effect of these 
parameters on mixer performance. The 100 percent hole-area-ratio 
tests simulated a conventional tee mixer and served as a pope cae] 
reference standard. The improvement in thermal mixing, as 
by the reduction in the amplitude of temperature pee Lichoagecye at the 
mixer inner surfaces, was found to increase with decreasing hole- 
area ratio. For the 26.8 t hole-area-ratio plates at a separation 
distance of 27.2 cm (10.7-in.), which modeled GE mixer design, 
the fluctuation pel an was reduced, over that occurring in a 
standard tee, from 15 percent in the mixer chamber to 69 percent at 
seven pipe diameters into the pe ag Oman re plate 
was found to reduce thermal mixing. mixer pressure 
for the plates with 26.8 percent hole-area ratio are extrapolated to 
prototype mixer conditions, a pressure loss of 103.6 kPa (14.8 psi.) is 
— The largest amplitude components of the tem; 

uctuations were found to occur at extrapolated prototype 
cies in the range 0.05 to 0.6 Hz. The also substantiates the 
ea methods for extrapolating model data to prototype mixer 


ormance. 


59271 (ANL-CT—77-32) Flow-induced vibrations of circular cy 
lindrical structures. Chen, S. (Argonne National Lab., Ill. (USA)). 
Jun — sg Contract W-31-109-ENG-38. 54p. Dep. NTIS, PC A04/ 


MF A 

The problems of flow-induced vibrations of circular cylindri- 
cal structures are reviewed. First, the general mevhod of analysis and 
classification of structural responses are presented. Then, the presen- 
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tation is broken up along the lines with stationary fluid, parallel flow, 
and cross flow. Finally, design considerations and future research 
needs are pointed out. 234 references. 


59272 (BMI-NUREG—1977) Characteristics of agglomerates of 
sodium oxide aerosol particles: Task 7, report. Gieseke, J.A.; 

Reed, L.D.; Jordan, H.; Lee, K.W. (Battelle Columbus Labs., Ohio 
(USA)). 1 Aug 1977. 34p. NTIS $4.00. 

Accurate macroscopic predictions of aerosol population be- 
havior within enclosed containments are known to depend strongly 
upon the microscopic characteristics of the individual aerosols. Also, 
coagulation rates due to mechanisms which produce relative motions 
between particles within the suspended aerosol are known to depend 
upon the cross sectional areas of the individual particles. Hence, it 
has been the primary concern of this study to examine experimental- 
ly the microscopic characteristics of sodium oxide aerosols produced 
in air. The results of these measurements can now be incorporated 
into the various macroscopic acrosol behavior prediction models. 


59273 (CONF-760503—P2, pp 494-501) Water-to-sodium leak 
detectors: development and testing. McKee, J.M. (Argonne National 
Lab., IL). Nov 1976. 


— International conference on liquid metal technology in 

ener; uction; Champion, Pennsylvania, United States of Amer- 
ime USA) C (3 May 1976). 

In Proceedings of the international conference on liquid metal 
technology in energy production. 

Metered injections of steam and hydrogen into the sodium 
during testing of the 30-MW Modular Steam Generator provided 
performance data on typical leak detection instruments under realis- 
tic conditions. At normal steam generating temperatures, hydrogen 
and oxygen detectors in the jum are effective; at low sodium 
temperatures, hydrogen detectors in the cover gas are also essential. 
Alarm settings, which define the effective sensitivity achieved, will 
be determined by the noise level encountered in actual power plant 
installations of multidetector systems. Alarm on a hydrogen rise rate 
of 0.3 ppB/min should be feasible in the Clinch River Breeder 
Reactor without excessive false alarms. If so, existing detectors can 
protect the steam generators from damage by leaks that start smaller 
than 50 mg H2O/s and enlarge gradualiy. Additional injection test- 
ing is in progress to develop a calculational model for quickly 

deducing the approximate Teak size and location from the response 
pattern observed and the plant operating conditions at the time of an 
alarm. 


59274 (CONF-760503—-P2, pp 502-507) Performance of PFR 
hydrogen leak detection system based on water and hydrogen injection 
into the steam generator units. Davies, R.A.; Drummond, J.L.; 
Adaway, D.W.; Wallace, D.M. (Dounreay Experimental Reactor 
Establishment, Scotland). Nov 1976. 

From International conference on liquid metal technology in 
ay production; Champion, Pennsylvania, United States of Amer- 

SA) (3 May 1976). 

Proceedings of the international conference on liquid metal 
Pa in energy production. 

The performance of the water leak detection system on PFR 
has been studied by injecting known quantities of hydrogen and 
water into the steam generator units. The results confirmed the 
performance predicted from laboratory and rig development work. 


(CONF-760503—P2, 515-522) Small sodium-to-gas 
leak behavior in relation to leak detection system 
Hopenfeld, J. (Energy Research and Development Administration, 
Washington, DC); Taylor, G.R.; James, L.A. Nov 1976. 
From International conference on liquid metal technology in 
production; Champion, Pennsylvania, United States of Amer- 
ica ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid metal 

technology in energy production. 
aspects of sodium-to-gas leaks 
which must considered in the design of leak detection systems for 
LMFBR’s. Attention is focused primarily on small weeping type 


of od 
y 
t pe topography 


detectable leaks prior to 


any a 523-528) Ultrasonic method for 
the measurement of oxygen in Glover, G.M. (Central Elec- 
tricity Research Labs., Leatherhead, Eng.). Nov 1976. 
From International conference on liquid metal technology in 
production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 
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In Proceedings of the international conference on liquid metal 
technology in energy production. 

A technique is described which uses an ultrasonic method to 
follow the reaction of oxygen with vanadium metal, while the latter 
remains immersed in sodium at elevated temperature. It is shown 
that, under suitable conditions, this technique can provide an “in 
situ’ measurement of the oxygen content of the sodium. 


59277 (CONF-760503—P2, pp 529-532) Multicomponent impu- 
rity detection with a sodium plugging indicator. Montevideo, D.A.; 
Biery, J.C. (Univ. of Florida, Gainesville). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid metal 
technology in energy production. 

Tke sodium plugging indicator has been used experimentally 
as an impurity detection device in liquid sodium systems since the 
mid fifties. The device provides a method for cooling an orifice 
within the flowing sodium. As the temperature decreases, impurities 
precipitate out of the sodium onto the internal surface of the orifice, 
attenuating the flow. The printouts of the temperature at the orifice 
and the change of flow rate through the orifice provide some 
indication of the complex phenomena occurring. Results are present- 
ed of an intense effort at Los Alamos Scientific Laboratory in the 
middle of 1970 to obtain plugging indicator data as a function of 
oxygen addition to a sodium system of 60 gallons. The experiment 
was run with the purpose of obtaining kinetic data for the dissolution 
and precipitation of sodium oxide on an orifice. The paper is the first 
attempt to summarize some of those phenomena. The analysis of the 
data is still in progress, and the results presented are preliminary. 


59278 ae ee. pp 533-540) mea- 
surement of carbon in sodium—steel systems. Hobdell, M.R.; 
Gwyther, J.R.; Hooper, A.J.; Tyfield, S.P. (Central Electricity Gen- 
erating Board, ’Berkeley, Eng. ). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid metal 
technology in energy production. 

The further development and use of the electrochemical 
carbon meter based on the cell: Fe,C vertical bar Na-Li COs vertical 
bar C,Fe vertical bar Fes*C, is described. A meter of modified 
design, exposed to CO/CO:/He environments at 900 to 1000K, 
exhibited theoretical behaviour for carbon activities 1 greater than 
a/sub c/ greater than 10~*. Carbon activity variation with time at 
910K was monitored in the systems (1) Na-2'/,Cr1Mo steel (2) Na- 
C-AISI 316 steel and (3) Na-2'/,Cr1Mo-316; the results are inter- 
preted on the basis of carbide transformations shown to take place 
within the steels. The carburization of cladding alloy M316, at 973K 
and constant carbon activity 4 x 10-3 is also described; pre-aged 
ferritic steel was used as a “buffered” carbon source. 


59279 (CONF-760503—P2, 2 pps 541-547) Measurement of oxygen 
and carbon activities in liquid by electro-chemical 
Roy, P. (General Electric Co., San hes CA). Nov 1976. 

From International conference on liquid metal technology in 
nears production; Champion, Pennsylvania, United States of Amer- 
ica ( _ (3 May 1976). 

In Proceedings of the international conference on liquid metal 
wees in energy production. 
tn gad describes the theoretical and the practical aspects 
of the be! lem associated with measurement of oxygen and carbon 
activities in liquid sodium by electro-chemical techniques. Some of 
the a results obtained at General Electric Company are also 
presen 


59280 (CONF-760503—P2, pp 548-553) Sodium removal tech- 
nology: the alcohol process. Asquith, J.G.; Steele, O.P. III; Welch, 
F.H. (Atomics Intesnational Corp., Canoga Park, CA). Nov 1976. 

From International conference on liquid metal technology in 
see y production; Champion, Pennsylvania, United States of Amer- 

_— (3 May 1976). 

of the international conference on liquid metal 
ential in energy production. 

Removal of sodium from LMFBR components for inspection, 
repair, cr disposal will require a safe, reliable process. It has been 
concluded that using denatured ethanol, sodium can be removed 
easily from reactor components without harm to the components, 
and that a large part of the alcohol can be easily recovered for reuse. 


59281 (CONF-760503—P2, 554-560) Review of sodium re- 
moval processes atu enter, Fal, GW: Crippen, M.C.; Barton, 
G.B. (Westinghouse Hanford Co., Richland, WA). Nov 1976. 
From International conference on liquid metal technology in 
=the production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 
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In Proceedings of the international conference on liquid metal 
technology in energy production. 

Experience and results of sodium removal from LMFBR 
comnnes using water as the reaction media are reviewed. Specific 
results of the HEDL developed Water-Vapor-Nitrogen process se- 
lected for the FFTF and CRBRP are reported. 


59282 (CONF-760503—P2, pp 567- SO) Bes Decontamination of ma- 
terials after exposure in LMBFR primary circuit. Lafon, A.; Sermet, 
E.; a D.; Broutin, J.C. (CEA/CEN, Cadarache, France). Nov 
197 

From Internationa! conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

Liquid metal fast breeder reactor primary circuit components 
are contaminated by mass transfer of radioactive atoms. The deposit- 
ed activity remaining after sodium removal penalizes the mainte- 
nance of these components: it is thus necessary to remove this 
contamination before repairing and putting them back into oper- 
ation. Experiments on small contaminated samples revealed a 
number of phenomena occurring during contamination and permit- 
ted a selection of decontamination processes for removing the activ- 
ity without damaging the materials. The results obtained are valid 
for quenched 316 stainless steel; in order to specify the conditions of 
application for these decontamination processes, new experiments 
will be required on samples of different structures, large dimensions 
and different surface roughness. 


59283 (CONF-760503—P2, pp 571-576) Analysis of the methods 
available for the removal of sodium from corrosion test samples. 
Barker, M.G.; Down, M.E.; Leung, T.K. (Univ. of Nottingham, 
Eng.). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The reactions of several corrosion products with water, 
acetic acid and ethanol have been investigated. The removal of 
sodium from the corrosion products was shown to be rapid in many 
cases, and all the corrosion products studied were most affected by 
water, and to a lesser extent by acetic acid and ethanol. Reaction 
temperatures for the interaction of sodium oxide with metals and 
alloys have been determined by thermal analysis methods. These 
temperatures may be used to determine the maximum distillation 
temperature for the removal of sodium from a test sample so that 
interaction with precipitated sodium oxide does not take place. A 
method is described for the dissolution of NaCrOz, Fe and Ni from 
the surface of stainless steel. This method may be used to compare 
the amounts of corrosion product remaining on the surface after the 
excess sodium has been removed by vacuum distillation or washing 
with water, acetic acid and propanol. In all cases examined, vacuum 
distillation gave the most corrosion product on the surface. 


59284 (CONF-760503—P2, pp 577-583) Post-corrosion analyses 
of a sodium—sodium heat exchanger after 60,000 hours sodium expo- 
sure, Casteels, F.; Tas, H.; Dresselaers, J.; Cools, A.; Knaepen, L. 
(SCK/CEN, Mol, Belgium). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in ene: rey production. 

Detailed post-corrosion analyses of an AISI 316L sodium- 
sodium heat exchanger after 60,000 hours of operation between 
680°C and 240°C have been performed. Temperature regions char- 
acterized by selective corrosion and by deposition phenomena both 
in up- and downstream positions have been delineated. Interaction 
between deposits and substrate takes place by a grain boundary 
mechanism. The distribution of carbon and nitrogen in the deposits 
and their subsequent penetration in the base material have been 
determined and compared with theoretical models. 


59285 (CONF-760503—P2, pp pe Mag So Post-test examination 
of a 30-MW sodium-to-sodium intermediate heat exchanger. Good- 
win, G.M.; DeVan, J.H.; Foster, B.E.; Leslie, B.C.; Slaughter, G.M. 
(Oak Ridge National Lab., TN). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica ™ (3 May 1976). 

Proceedings of the international conference on liquid tech- 
pre. . in energy production. 

The report describes the post-test examination of a Sodium- 
‘to-Sodium Intermediate Heat Exchanger that saw nine years of 
testing in the Sodium Components Test Installation at the Liquid 
Metal Engineering Center as part of the ERDA Liquid Metal Fast 
Breeder Reactor Soom. The 10-m-long, 8000-kg unit was destruc- 
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tively examined with major emphasis on the determination of tube- 
to-tubesheet weld integrity, mass-transfer effects (including carbon 
transfer), caustic corrosion, and fretting or vibrational damage. 


59286 (CONF-760503—P2, pp pp Ao Effect of argon desorp- 
tion on the heat transfer performance of a fast reactor 

heat exchanger. Klaschka, J.T.; Huber, RA. (Atomic Energy Re- 
search Establishment, Harwell, Eng.). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica = (3 May 1976). 

In Proceedings of the international conference on tee tech- 
nology in energy production. 

In the liquid sodium cooled fast reactor, the coolant 
exchanges heat with a secondary coolant in the Ini 
Exchanger (IHX). In the reactor vessel an inert cover gas (argon) 
fills the space above the liquid level and is both dissolved and 
entrained in the coolant. The primary coolant temperature in the 
THX falls from 848°K at inlet to 693°K at outlet — the solution of 
argon in sodium consequently becomes saturated, after 
is desorbed. Desorption results in the growth of both existing en- 
trained bubbles and new bubbles nucleated at cavities in the IHX 
tube wall. The paper examines the operational situation where both 
processes occur simultaneously, in competition, and affect the heat 
transfer performance of the IHX. 


59287 (CONF-760503—P2, pp 599-602) ee go program 
and major test results for thermal insulation used in presence 
sodium vapors and aerosols. Lemercier, G.; Sauvage, M. (CEA/ 
CEN, Cadarache, France). Nov 1976. 

From International conference on liquid metal technology: in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The paper presents the major results of the development tests 
carried out on the metal thermal or used in presence 
containing sodium aerosol and vapors, and designed to posses Se the 
"Super Phenix” reactor slab. It a specifies the conditions under 
which sodium penetrates into this non-sealed thermal insulation 
the precautions required to prevent the formation of these conden- 
sates which might eventually cause deterioration of its thermal 
characteristics. 


59288 (CONF-760503—P2, pp 603-609) Transport of sodium 
through the cover gas of a sodium cooled fast reactor. Clement, C.F.; 
Hawtin, P. (Atomic Energy Research Establishment, Harwell, 
Eng.). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

Idealised models are presented for sodium vapour transport 
through argon or helium and the subsequent roof condensation. For 
both gases the dominant heat transfer mechanism from the pool is 
radiation but the mass transpoii process is convection for and 
diffusion for helium. For argon a theory based on work of and 
Szekely is presented which predicts a heat independent of the actual 
amount of condensation occurring in the cavity, and which suggests 
a mass transfer rate close to that calculated in the absence of 
condensation. Experimental determination of the temperature and 
velocity flow characteristics are desirable to examine and improve 
on the suspect basic assumption of the theory that the velocity flow 
pattern is unaffected by condensation. For helium diffusion theory 
predicts a mass transfer rate an order of magnitude smaller than for 
argon, but only a slightly smaller overall heat transfer rate because 
of the dominance of radiation. 


59289 (CONF-760503—P2, pp 610-618) Development tests in 
sodium on two types of gripper drive. Delves, P.H.; Hill, G.D. 
(United Kingdom Atomic Energy Authority, Risley, Eng.). Nov 
1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

Development tests have been carried out in sodium on two 
types of gripper drive screw, under conditions of load and tempera- 
ture simulating a LMFBR environment. These drive screws form an 
integral part of the in-pile fuel handling machines of the Prototype 
Fast Reactor and the work was commissioned as part of the overall 
development of these machines. The test work was conducted at the 
Risley Engineering and Materials Laboratory and was concerned 
with recirculating ball and single start Acme screws. The paper 
describes briefly the features of the fuel i al ot and 
outlines the principal procedures, equipment results of the 
experimental programme. 
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59290 (CONF-760503—P2, pp 619-622) Solubilities of the noble 
gases in liquid sodium. Cafasso, F.A.; Veleckis, E.; Feder, H.M.; 
Schnyders, H.C. Nov 1976. 

From International conference on liquid metal technology in 

uction; Champion, Pennsylvania, United States of Amer- 
ica me USANC (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

A solution model is described which permits calculation of 
the solubilities of the noble gases in liquid sodium. In contrast to 
earlier models, this model explicitly accounts for the effects of the 
conduction electrons in a liquid metal. Comparison of calculations 
with measurements shows that the model provides a fairly reliable 
calculation of the solubility of the noble gases in liquid sodium. 


59291 (CONF-760503—P2, pp ps Sodium—vanadium— 
oxygen system at low oxygen potentials. Hooper, A.J.; Trevillion, 
E.A. (Central Electricity Generating Board, Berkeley, Eng.). Nov 
1976. 


From International conference on liquid metal technology in 

ener uction; Champion, Pennsylvania, United States of Amer- 
xitishyc (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

Vanadium wire specimens (0.25 mm diameter) were exposed 
for 4 hours at 750°C to sodium containing oxygen concentrations in 
the range less than 2 to 23 ug/g, measured by analysis of vacuum 
distillation residues. The B- se agg ay rag was formed at 
oxygen concentrations in sodium below 2 ug/g and delta-phase 
formed at concentrations above 4 ye/s. sate chee observations are 
consistent with a combination of thermodynamic data on the B- and 
delta-phases (from emf measurements) with thermodynamic data on 
solutions of oxygen in sodium derived from UKAEA-REML solu- 
bility data; an earlier theoretical study on the Na-V-O system is 
substantiated in principle. These results are used to provide a qualita- 
tive model to describe the transfer of oxygen across the sodium/ 
vanadium interface for the range of oxygen concentrations in sodium 
over which the “vanadium wire equilibrium technique” is lied. 
On the basis of this model we are able to rationalize the resi its of 
other workers on vanadium wire “equilibration” and to identify the 
erroneous assumptions, associated with the technique, which lead to 
the discrepancy between those results and the earlier theoretical 
study. True thermodynamic equilibration occurs at oxygen concen- 
trations in sodium below ca. 7 pg/g at 750°C; at concentrations in 
the range ca. 1-4yg/g “vanadium wire equilibration” may be an 
empirical concentration-measuring technique; above 4 yg/g the re- 
producibility of the technique is extremely suspect. 


59292 (CONF-760503—P2, pp 631-637) Monitoring and mea- 
surement of oxygen concentrations in liquid sodium. Smith, D.L. 
(Argonne National Lab., IL). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The measurement of oxy, concentrations in sodium at 
levels of interest for LMFBR a soieetinas has been reviewed. Addi- 
tional data are presented to omen the validity of the vanadium- 
equilibration method as a reference for determination of oxygen 
concentrations in sodium at levels less than or equal to 15 ppM. 
Operating experience with electrochemical oxygen meters that have 
a thoria- electrolyte and a Na—NaoO reference electrode is 
described. Meter lifetimes in excess of one year have ly been 
achieved for operating temperatures of 352 and 402°C, and fairly 
stable emfs have been observed for periods of several months. 


59293 (CONF-760503—P2, pp 638-642) Preparation and charac- 
terization of sodium and transition metal double oxides. Wu, P.C.S. 
(Westinghouse Advanced Reactors Division, Madison, PA); Chiotti, 
P.; Mason, J.T. Nov 1976. 
From International conference on liquid metal technology in 
uction; Champion, Pennsylvania, United States of Amer- 
ica is OSA) (3 May 1976). 
In Proceedings of the international conference on liquid tech- 
nology in energy production. 
Various transition metal and sodium compounds of the 
NaMO: and NazMO: type double oxides were prepared and charac- 
terized. NaCrO, all other com _ were found to be 


that i 
Sa cena meres 
compounds as as the iron compounds case of chromium, 
no compound other than NaCrO, was found in a reducing atmo- 
sphere at temperatures up to 850°C. X-ray diffraction data for some 
of these compounds are presented. 
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— ———— P2, PP 643-649) Impurity crystallization 
in liquid sodium systems. Hebditch, D.J.; Gliddon, B.J. (Central 
Electricity Generating Board, Southampton, ~ * Nov 1976. 

From International conference on metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The paper predicts the distribution of impurity deposits in the 
vessel and basket of the PFR primary circuit cold trap by use of an 
approximate mass transfer limited, crystallization rate model. The 

culations are consistent with observations made on the blocked 
trap. It is shown that the basket mesh acts primarily as a su 
medium for crystal growth and that it is only t 
growth in a region of mesh that filtration is likely to be effective 
there. Particle growth rates and sizes are predicted but lack of 
nucleation data prevents the calculation of a pan oxygen mass 
balance in the cold trap. Some calculations and measurements of 
flow rates in a plugging meter orifice are also presented. 


59295 (CONF- mB pp aap nee 
ization of sodium cold traps and modeling of behavior. Grundy, 
. = etnies anon: Advanced Reactors Div., os PA). Nov 


From International conference on liquid metal technology in 
— y production; Champion, Pennsylvania, United States of Amer- 

— (3 May 1976). 

ings of the international conference on liquid tech- 
unaill in energy production. 

The characteristics of oxygen and hydrogen precipitation in a 
mesh-filled and a packless cold trap have been determined by 
following the removal of solute concentration increments using 
continuous on-line meters placed in the main sodium system. An 
analytical model is developed, p from the assumption that 
the trapping mechanism is mass transfer of solute to impurity crystals 
formed by heterogeneous nucleation. Experimental data are well 
accounted for by the developed analytical expressions. The influence 
of flowrate, residence time, and impurity load on trap performance 
are examined, and the implications for capacity and for seiiing 
operational limits briefly examined. 


59296 (CONF-760503—P2, pp ore Experimental vapor 
pressure and critical of sodium. Bhise, V.S.; Bonilla, ‘CF. 
(Columbia Univ., New York). Nov 1976. 


Brn International conference on liquid metal technology in 
_ production; Champion, Pennsylvania, United States of Amer- 

SA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The pressure tube method employed previously to determine 
the high temperature vapor pressure and the critical point of cesium, 
rubidium, and potassium, was improved and used on sodium. The 
critical pressure was determined directly as 256.4 bars (3719 psia) 
with a standard deviation of 0.09 


over the full range were lightly bet . 
11936.171/T to 0.03997216 LnT (for P in Bars and T in K) 
without the LnT term. This equation has a standard deviation of 1. 
percent from the data points. 


59297 (CONF-760503—P2, 685-697) Some aspects of 
mass transfer behavior in sodium etocie of uterent tothe UE. Dust 
Reactor Programme. Thorley, A.W.; Tyzack, C.; Longson, B.; 
Raine, A.C. (United Kingdom Atomic Energy Authority, Risley, 
Eng.). Nov 1976. 
liedien Cheneinn ben ieee 
ener, uction; Champion, Pennsylvania, United States of Amer- 
fa (OSA) G May (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The paper outlines experimental investigations in the field of 
mass transfer of materials exposed in pumped systems circulating 
sodium. The studies cover metal dissolution/erosion and 


These studies are basically of a practical nature designed to 
isfeamation wank im Ge epemion of cddiing eal tense 


temperature sodium coolant systems. 
Yunker, W. (Hanford Engineering Development Lab., Richland, 
WA). — 
From International conference on liquid metal technology in 
peer production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 
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In Proceedings of the international conference on liquid tech- 
nology in energy production. 
tion of sodium impurities in the high temperature 
(600°C), high flow (Reynolds Number approximately equal to 8 x 
10*) regions of a scdivm coolant circuit is being studied to determine 
its possible hydraulic effects. Increases in flow impedance (pressure 
drop/volume flow?) of up to 30 percent have been detected in an 
annular flow sensor. The apparatus and preliminary results of these 
tests are presented. Continuing tests are to specifically identify the 
materials involved and the system conditions under which the for- 
mations occur. 


59299 (CONF-760503—P2, pp 709-715) Experimental investiga- 
tion of cavitation inception and damage in a flowing sodium environ- 
ment. Cha, Y.S. (Argonne National Lab., IL); Costello, T.J.; Hopen- 
feld, J.; Miller, R.L. Nov 1976 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 

— (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The paper describes the interim results of cavitation inception 
and damage tests in a flowing sodium loop typical of that encoun- 
tered in an LMFBR. Venturis were used as the cavitators in both the 
hot leg (538°C) and the cold leg (371°C) test sections. Cavitation 
inception data obtained in the present test showed no significant 
difference from those in water system reported previously. The 
venturi throat velocity for the damage test was equal to approxi- 
mately 1.2 times that at inception for the same downstream pressure. 
Severe damage was observed in both venturis for a testing duration 
of 2000 hours with cavitation damage in the cold leg being more 
severe than that in the hot leg. Weight loss due to mass transfer and 
other effects was much smaller than that due to cavitation. Pressure 
drop across the venturis was observed to decrease with time during 
the test, presumably due to the increase in venturi throat diameter. 


59300 (CONF-760503—P2, pp 716-722) Investigation of changes 
in the surface layer composition of materials exposed to sodium by 
glow discharge optical and Auger electron spectroscopy. Schneider, H. 
(Kernforschungszentrum, Karlsruhe, Ger.). Nov 1976. 
From International conference on liquid metal technology in 
production; Champion, Pennsylvania, United States of Amer- 
sa) (3 May 1976). 
In Proceedings of the international conference on liquid tech- 
nology in energy production. 

e paper describes the changes in the composition of surface 
layers of different materials caused by sodium corrosion and mass 
transfer. The concentration profiles of different metallic elements 
and of the nonmetallic elements carbon and boron in the diffusion 
zones are determined by glow discharge optical spectroscopy 
(GDOS). The composition of the outermost layers was analyzed by 
Auger electron spectroscopy (AES) combined with in situ ion 
milling. After a short description of these two methods of spectros- 
copy, heir working ranges and their reliability are shown. 


59301 (CONF-760503—P2, pp 723-729) Corrosion of stainless 
steels by high temperature, low oxygen alkali metals. Schwarz, N.F. 
(Oesterreichische Studiengesellschaft fuer Atomenergie GmbH, Sei- 
bersdorf); Rajakovics, G.E. Nov 1976. 

i International conference on liquid metal technology in 

; Champion, Pennsylvania, United States of Amer- 
ica fo (USA) May (3 May 1976). 
In Proceedings of the international conference on liquid tech- 
nology in energy production. 

One of the main efforts in the R and D work done for the 
development of the FBR and for the application of alkali metals in 
new energy production systems concentrates on the long-term com- 
patibility of stainless steels in alkali metal environments. Because of 
the complex nature of the dominating problems, the corrosion ex- 
periments are complicated, expensive and time consuming. The aim 
of the paper is to demonstrate that with the analysis et weight 
change measurements of corroded samples, more detailed informa- 
tion can be obtained with respect to selective- and bulk-corrosion 
rates, diffusion coefficients, down-stream and velocity relationships. 


59302 (CONF-760503—P2, oP 730-737) Compatibility of ferritic 
steels in a sodium environment. Chopra, O.K.; Natesan, K.; Kassner, 
T.F. Capers National Lab., IL). No lov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica —_ (3 May 1976). 

y pesca tat of me international conference on liquid tech- 

nology in energy 
Kinetics o oo of three commercial 

and two high-purity ferritic steels with chromium and molybdenum 
contents in the range 9 to 12 wt percent and | to 2 wt percent, 
respectively, has been studied in a sodium environment at tempera- 
tures between 550 and 700°C. Carbon concentration-distance pro- 
files obtained as a function of sodium-exposure time and temperature 
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showed that the steels carburized below 650°C and decarburized at 
higher temperatures. The carburization-decarburization behavior of 
the ferritic steels has been — with that of the 21/4Cr—1Mo 
ferritic and Type 304 stainless steels. Microstructural examination of 
sodium-exposed specimens revealed that the atom ratio of molybde- 
num to carbon in the steel has a significant effect on the stability of 
the carbide structure in equilibrium with the ferrite matrix. Nitrogen 
transfer from the commercial 9Cr-2Mo steel to the sodium environ- 
ment occurred at temperatures between 550 and 700°C. 


59303 (CONF-760503—P2, pp 738-745) Corrosion consider- 
ations in alloy development. Brehm, W.F.; Anantatmula, R.P. 
ford ——_ Development Lab., Richland, WA). Nov 1976. 
From International conference on liquid metal tec technology in 
energy production; Champion, Pennsylvania, United — of Amer- 
ica (USA) (3 May 1976). 
In Proceedings of the international conference on liquid tech- 
nology in ha fey 
R Alloy Development Pro has been estab- 
lished to develop fuel cladding and duct alloys with i 
strength, swelling resistance, and corrosion resistance for L’ R 
cores. Interaction with sodium is an important factor in alloy selec- 
tion; hence one of the Alloy Development Program Task is 
responsible for sodium compatibility development work. The 
compatibility study must be concerned not only with wall we 
but also with intergranular penetration, radioactive mass transport, 
any gain or loss of interstitials, and changes in mechanical/physical 
properties in the remaining material. The common alloying elements 
are discussed from the standpoint of their e behavior in 
sodium. The first experimental results show that some of the nickel- 
rich steels show surprisingly low corrosion rates. A ible correla- 
tion of low corrosion rate in alloys with Ti, Mo, Al additions to 
the Fe-Cr-Ni base composition is suggested. 


59304 (CONF-760503—P2, pp 746-754) Development and test- 
ing of instrumentation sensors for sodium coolant systems. Davis, 
K.A.; Fischer, B.E.; Fletcher, F.L.; Turner, G.E.; Twa, G.J. (Liquid 
Metal Engineering Center, Canoga Park, CA). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The paper presents recent results of sodium instrumentation 
sensor test programs which are being conducted at the Liquid Metal 
Engineering Center (LMEC). These test programs include: com- 
parative testing of several sodium-to-gas leak detection 
long-term testing of second-generation inductive sodium level sen- 
sors and buoyancy-type level sensors; calibration of Fast Flux Test 
Facility (FFTF) inductive sodium level sensors; testing of fast- 
response sodium pressure sensors, including the type which will be 
used in the FFTF Plant Protective System (PPS); calibration of a 16- 
in. pipe size permanent — (PM) flowmeter using a water- 
calibrated venturi as the calibration standard; and testing of the 
ability of a weldable, integral-lead strain gage to withstand direct 
immersion in sodium at high temperatures. 


59305 (CONF-760503—P2, pp 755-761) Utilization and perfor- 
mance of sodium instrumentation during start-up and initial 
of PHENIX. Lions, N. (CEN, Cadarache, France); Buis, H.; Baron, 
J.; Fournier, C.; Gourdon, J.; Lacroix, A.; Jeannot, A. Nov 1976. 

From International conference on Aiaaid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The main process-instruments on the PHENIX reactor are 
described. The results obtained during reactor start-up and during 
initial operation of the nuclear power-station are given. 


59306 (CONF-760503—P2, pp 762-769) Test results and still 
existing problems of the sodium instrumentation for LMFBR’s. Hans, 
R.; Schmidt, K. (NTERATOM, Cologne). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
i SA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

In the past years various measuring systems have been devel- 
oped in the field of sodium technology which, at present, can be 
considered perfected. In applying these measuring systems to 
LMFBR'’s, however, it became obvious that the basic er mea- 
suring systems have to be improved and new 
have to be developed. In 
300 has shown that 
necessary. Also the oy of oo LMFBR’s demonstrates the 
necessity for a further development of sodium instrumentation in 
particular in those areas where redundancy and diversity are impor- 
tant. 
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59307 (CONF-760503—P2, pp 782-788) Dynamic sparger 

measuring low helium concentrations in liquid sodium. Geant BR, 
Taylor, G.R. (Westinghouse Advanced Reactors Div., Madison, 
PA). Nov 1976. 

From International conference on liquid metal technology in 
me y production; Champion, Pennsylvania, United States of Amer- 

SA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

In a novel type of LMFBR steam generator presently being 
developed, detection of incipient leaks is possible from the appear- 
ance of helium in the sodium coolant. A dynamic sparger to detect 
helium at low concentrations in sodium was designed, built, and 
tested. Bubble velocities, radii, and mass transfer coefficients were 
delineated from static mode tests. A successful automatic sodium 
level control system was included in the demonstration of feasibility 
of the overall dynamic sparger concept. In the dynamic mode the 
sparger could detect 0.04 ppB helium in sodium. Sparging efficiency 
was 0.2 to 0.5 over a workable range of operating conditions. 


59308 (CONF-760503—P2, pp 789-795) Development of a 
sodium ionization detector for sodium-to-gas leaks. Bauerle, J.E. 
(Westinghouse Research Labs., Pittsburgh); Reed, W.H.; Berkey, E.; 
Lane, S.A. Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 

SA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

Through a program sponsored by the U.S. Energy Research 
and Development Administration (ERDA), the Sodium Ionization 
Detector (SID) is under development as a small, sensitive, sodium- 
to-gas leak detector for the Liquid Metal Fast Breeder Reactor 
(LMFBR). The SID relies on the relative ease with which sodium 
and sodium-bearing compounds can be thermally ionized. Detection 
of the leak is obtained under ambient, atmospheric pressure condi- 
tions. Investigations in such areas as sensor design, laboratory re- 
sponse studies, signal generation, and simulated reactor testing have 

roduced a reference sensor design. To date, the results have veri- 
fied ied the high sensitivity of the instrument under a variety of test 
conditions, both in the laboratory and at the Liquid Metal Engineer- 
ing Center (LMEC). 


59309 (CONF-760503—P2, pp 796-801) Development of an in- 
core flow meter for the LMFBR. Dohi, A.; Oda, M.; lida, S. (Mitsubi- 
shi Electric Corp., Amagasaki, Japan). Nov 1976. 

From International conference on liquid meia! technology in 
energy production; Champion, Pennsylvania, United States of Amer- 

SA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
mars in energy production. 

A prototype of the In-Core Flowmeter (I.C.FM) was made 
and tested at laboratory sodium loop, and now in condition of testing 
in Japanese experimental reactor "JOYO”. The I.C.FM was de- 
signed to have self-temperature compensation and to work well 
under wide temperature range and high gamma field. The experi- 
mental results in liquid sodium showed that the temperature drift did 
not exceed +-4 percent of full scale in the temperature from 250°C 
to 540°C, the linearity of the output signal was good and the 
deviation from a straight line did not exceed +-1.5 percent of full 
scale in the flow velocity from 0.1 to 3.0 m/sec. 


59310 (CONF-760503—-P2, pp 802-808) Flow measurement by 
ultrasonic method. Araki, H.; Matsunaga, Y.; Oda, M.; lida, S 
(Mitsubishi Electric Corp., Amagasaki, Japan). Nov 1976. 

From International conference on liquid metal technology in 

production; Champion, Pennsylvania, United States of Amer- 
ica ica (USA) (3 May 1976). 
Proceedings of the international conference on liquid tech- 
eres. in energy production. 

An Ultrasonic Flow Meter (USFM) wasdeveloped to mea- 
sure flow velocity of high temperature fluid in a pipe. To protect 
ultrasonic transducers from high temperature, guide rods were used. 
From the study on mechanical structure and acoustic property, the 
guide rod and the electronic circuit were improved to have capabili- 
ties of temperature compensation, quick response, high accuracy and 
not to be easily disturbed by bubbles contained in the fluid flow. 
Using a water flow loop, the test results proved the accuracy of +- 
1.0 percent and response time of 10 m sec. 


59311 (CONF-760503—P2, pp 819-825) Carbon transport and 
degradation in a model of the Clinch Breeder 
sodium system. peo al ¢. L.; Challenger, K.D. 
(General Electric Co., San Jose, CA). Nov 1976. 
From International conference on liquid meta! technology in 
uction; Champion, Pennsylvania, United States of Amer- 
ica fon (USA) (3 May 1976). 
gs of the international conference on liquid tech- 
ue in energy production. 
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A sodium loop designed to simulate the Intermediate Heat 
Transport System (IHTS) of the CRBR has been constructed. The 
primary objective of this | is to determine the effect of a 
temperature gradient and combination of 2'/4<Cr—1Mo and austeni- 
tic stainless steels in sodium on the chemical activity and kinetics of 

carbon rt. The loop models not only the temperatures (510°C 
hot leg, 352°C cold leg) ¢ but also matches the surface area ratio of 
2'/,Cr—1Mo/austenitic stainless steel in the IHTS. Only the data on 
the 2'/,—1Mo are presented. The carburization data for the austeni- 
tic stainless will be published separately. Thin samples, 0.254mm, of 
2'%s4Cr—1Mo have been decarburized in the hot leg from 1200 to 600 
ppM(bulk) in 1500 hours with little change observed in cooler 
regions. These tests are planned to run a total of 25,000 hours. 
Decarburization of 2's4Cr—1Mo has also been studied in static, 
titanium-gettered sodium pots for up to 10,000 hours. The influence 
of heat treatment (microstructure) has been studied in both the pot 
and the loop tests. In both cases, the more stable microstructures 
decarburize at the lowest rate confirming the recently published data 
on this subject. 


§9312 (CONF-760503—P2, pp se ay Carbon transfer be- 
dween 2 240 Ge 8 Mo alley ant enstent tic steels ( in 
anisothermal loops). es P. (CEA/CEN, Cadarache, France); 
Besson, M.; Champeix, L.; DoNati, J.R.; Oberlin, C.; Saint-Paul, P. 
Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

Studies on carbon transfer between the ferritic steel 2 1/4 Cr 1 
Mo and the austenitic steels 316 L and 321 H have shown that there 
is not any measurable carbon transfer in the operating conditions of 
the secondary circuit of PHENIX (475°C was the maximal tempera- 
ture of the 2 14, Cr 1 Mo steel). A significant carbon transfer has 
been observed between the ferritic po and the 316 L steel when the 
321 H was replaced by the 2 '% Cr 1 Mo steel in the — 
thermohydraulic conditions (the ferritic steel was then used wu 

545°C). This experiment has demonstrated the importance o! the 
temperature and the initial carbon content of the ferritic steel as 
parameters in the decarburization process. It appears that decarburi- 
zation may not be sensitive to the thermohydraulic conditions at 
least in the range investigated in those experiments. In the other 
hand the 316 L steel is observed to have been carburized, the degree 
of carburization remaining sper As constant and independent of 
the temperature between 400°C and 5 


59313 (CONF-760503—P2, pp 841-848) Corrosion of steels in 
molten sodium hydroxide. Newman, R.N. (Berkeley Nuclear Labs., 
Eng.); Smith, C.A.; Smith, R.J. Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The role of sodium hydroxide corrosion is discussed in rela- 
tion to the wastage of materials observed in the vicinity of a water 
leak into sodium. An experimental technique to study the corrosion 
under varying conditions is described. The results presented for the 
2'/4Cr 1Mo obtained in static sodium hydroxide in a closed volume 
over the temperature > - 1033K to 1237K. It is found that the 
corrosion rate can be followed by monitoring the hy 
duced by the reaction, which can be written as Fe + 2 20H = 
NaFeO: + NaH + ‘/2Hb. After an initial saenatin 
rate law is parabolic. The effect on the corrosion rate of melt = 
cover gas composition has been in part investigated, and the rel- 
evance of mass flow of reactants is discussed. 


59314 (CONF-760503—P2, pp 849-859) Sodium compatibility 
and corrosion tests for component materials. Atsumo, H.; Kanoh, S.; 
Yuhara, S.; Aoki, N.; Maruyama, A.; Mochizuki, K. (Power Reactor 
and Nuclear Fuel Geodon Corp., Ibaraki, Japan). Nov 1976. 

From International conference on liquid metal technology in 
-—_ y production; Champion, Pennsylvania, United States of Amer- 

SA) (3 May 1976). 

In of the international conference on liquid tech- 
nology in energy production. 


that, as for the Experimental Fast Reactor JOYO, a series of pre- 
commissioning tests on its sodium components have been started and 
are in progress on schedule, while in respect of the Prototype Fast 
Breeder Reactor MONJU, its synthetic design is under way at 
i sees nd 3G, ael Nghe 
tenitic stainless steel and 2'/,Cr—1Mo — pK 

sodium — the purpose of obtaining basic or 

o—— ¢ structural components, piping a fuel 
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59315 (CONF-760503—P2, pp 860-865) Preliminary chemical 
investigation of sodium—concrete reactions by differential thermal 
analysis, Witkowski, R.E.; Charles, R.G. (Westinghouse Research 
Labs., Pittsburgh). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

n Proceedings of the international conference on liquid tech- 
nology in energy production. 
paper discusses a preliminary experimental a 
into the chemical interaction of sodium with conventional (basal: 
and limestone aggregate) concrete and high density (magnetite) 
concrete over the temperature range of 25 to 830°C by Differential 
Thermal Analysis (DTA) coupled with gas phase mass spectrom- 
etry. The specially designed DTA apparatus for use with high 
temperature sodium is described in detail. The results, which include 
characteristic reaction temperatures, semi-quantitative heats of reac- 
tion (-AH, cal/gram), and gaseous reaction products, are presented 
and discussed. Possible chemical reaction mechanisms are proposed. 


59316 (CONF-770362—1) Status of the Clinch River Breeder 
Reactor Plant. Slember, R.J. (Clinch River Breeder Reactor Plant 
Project Office, Oak a Tenn. (USA)). 1977. Contract EY-76-C- 
15-1200;EY-76-C-15-0003. 23p. MF AOl. 

From Electric utility engineering conference; Pittsburgh, 
Pennsylvania, USA (15 Mar 1977). 

Information on the Clinch River Breeder Reactor is presented 
concerning CRBRP design parameters, design and procurement 
progress, and licensing progress. 


59317 (CONF-770611—17) Transposition of fuel and blanket 
assemblies in LMFBR’S. Doncals, R.A.; Paik, N.C.; Dickson, P.W. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). 1977. Contract EY-76-C-15-2395. 5p. Dep. NTIS, PC 
A02/MF AOl1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The objective of this paper is to show how the transposition 
of selected fuel assemblies in a homogeneous core arrangement with 
blanket assemblies results in a core with superior plutonium breeding 
characteristics and potentially improved response to hypothetical 
accident transients which are not terminated by the plant protection 
systems. To accomplish this objective, a detailed comparison is made 
of the ne breeding and inventory differences of a homogeneous 
and a heterogeneous core arrangement for reactor power levels of 
approximately 1000 and 2500 MW(t). This power range was chosen 
to determine if the heterogeneous core concept is applicable to 
commercial as well as demonstration size LMFBR plants. The initial 
heterogeneous (bull’s-eye) study was performed for the 1000 MWt 
size reactor. The fuel pin diameter was limited to 0.23 inches (FFTF 
technology). Considerable optimizations were performed which 
showed that the number of required fuel and control assemblies in 
the heterogeneous design could be reduced relative to the homogen- 
eous concept. This study has demonstrated the feasibility of taking a 
homogeneous core arrangement and replacing it with a heteroge- 
neous core without increasing the inside diameter of the reactor 
vessel. The resultant optimum heterogeneous core arrangement re- 
sulted in a breeding ratio which was higher by 0.1 relative to the 
homogeneous concept with a resultant reduction in compound 
system doubling time from 62 to 32 years. 


59318 (CONF-770807—21) Evaluation of inelastic analysis 
methods. Corum, J.M. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF 
A0l. 

From 4. international conference on structural mechanics in 
reactor roy y San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

Because of the combination of relatively high operating tem- 
peratures, large temperature differentials, and good heat transfer 
characteristics of the sodium coolant, inelastic behavior is often a 
significant consideration in the design of liquid-metal-cooled fast 
breeder reactor (LMFBR) components. A recommended set of 
inelastic analysis guidelines to be used throughout a reactor project 
is presented. The guidelines consist, primarily, of mathematical de- 
scriptions (constitutive equations) of the multiaxial stress-strain re- 
sponse of materials to time-varying load and temperature histories. 
In general, these descriptions were chosen on the basis of their 
ability to represent characteristics of inelastic behavior observed in 
variovs uniaxial and biaxial exploratory materials tests and to be 
comp:tible with current computational techniques. Currently, inter- 
im constitutive equations have been recommended for describing the 
inelastic behavior of types 304 and 316 stainless steel and 2'/, Cr-1 
Mo steel, which are the principal pressure boundary materials in 
U.S. LMFBR designs. 


59319 — 770912—1) Investigation of the tube side flow 
distribution in heat exchangers. AbuRomia, M.M.; Pyare, R. (Foster 
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Wheeler Energy Corp., Livin ‘¥ N.J. (USA)). 1977. Contract 
EY-76-C-15-2395. 23p. PC A02/MF AOI. 

From ASME-IEEE joint power generation conference; Los 
Angeles, California, USA (18 Sep 1977). 

The tube side flow distribution in heat exchangers is | 
investigated through the solution of the governing equations of flui 
mechanics with distributed resistances that simulate the presence of 
the tubes. The modeling scheme used in the analysis and the numeri- 
cal methods of solving the governing equations are described. The 
analysis is applied to the CRBRP-Intermediate Heat Exc 
(THX), where its tube side plenum is simulated by several 
that approximate its spherical boundary. The flow field within the 
plenum and the distribution of the total flow rate among the tubes 
are determined by the analysis. 


59320 (COO—2250-27) MIT LMFBR blanket research project, 
January 1, 1977—March 31, 1977. Driscoll, M.J. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Nuclear Engi . 1977. 
Contract. EY- 76-S-02-2250. 17p. Dep. NTIS, PC A aga! 
Progress in the experimental and theoretical investigation of 
LMFBR breeding blanket design parameters is rted. Irradiation 
experimients on LMFBR Blanket Mockup 5B are ribed. Data are 


presented on blanket-averaged U238 capture to U235 fission ratios. 
(DL) 


59321 (CRBRP-ARD—0098) Cinch River Breeder 
with 


ers. Meacham, S.A. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). Oct 1976. Contract EY-76-C-15- 
0003;EY-76-C-15-2395. 106p. . 

Core retention systems are under consideration for early 
LMFBR parallel (fallback) designs as a means of mi the 
consequences of core melt down. Of the several concepts 
considered for an ex-vessel core catcher, the sacrificial bed/barrier 
concept is considered the most viable for implementation. In this 
concept, a bed of refractory material contains, dilutes, and quenches 
the core debris material. In view of the probable high ees of 
the core debris (in excess of 2500°C), the refractories normally 
employed in the steel and glass industries are being investigated. 
These materials are readily available and relatively low in —— 
however, information on the interactions of these refractories with 
common reactor materials is inadequate. Therefore, a com 
testing program has been initiated to determine if the available 
refractories are acceptable as sacrificial bed material. 


§9322 (CRBRP-ARD—0158) Clinch River Breeder Reactor 
Plant. Seismic evaluation and criteria 

bly duct structure. Topical report. estinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Oct 
1976. Contract EY-76-C-15-0003;EY-76-C-15-2395. 88p. 

A review and an assessment are presented o' the structural 
evaluation methods and criteria used in the analysis of the CRBR 
fuel assembly duct response to a seismic event. Pertinent analysis 
methods, computer models, experimental data and the structural 
criteria, described originally in different documents, are coherently 
reviewed and referenced in the report with emphasis on those 
aspects which highlight and evaluate the salient features of the multi- 
step analysis. An overall assessment shows that the analysis methods 
and the evaluation criteria are being applied conservatively to assure 
the structural integrity of the fuel posrae s ducts under the worst 

ible seismic loads. The conservatism in the is augmented 
by the available experimental data on unirradiated and irradiated 
ducts. 


59323 (DLCS—5000176) [Shippingport Atomic Power Station]. 
Quarterly operating report, first quarter 1976. uesne Light Co., 
Shippingport, Pa. (USA)). 1976. Contract EY-7 11-0292. 18p. 
Dep. NTIS, PC A02/MF AO1. 

During the First Quarter 1976 report period, Shippingport 
was shutdown for preconditioning — and plant - 
tion required for the Light Water Breeder Reactor Program. The 
Station efforts were directed toward plant maintenance and the 
preparations for the preconditioning of the new steam 
primary coolant surfaces. The presents a —< of events 
which occurred in operations, chemistry, maintenance and testing. 


59324 (GA-A—14149) Main loop isolation valve evaluation. 
Johnson, E.R. (General Atomic Co., San Diego, Calif. (USA)). May 
1977. Contract EY-76-C-03-0167. 40p. Dep. NTIS, PC A03/MF 
AOl. 

Several types of valves are evaluated for possible use in the 
gas-cooled fast breeder reactor (GCFR) for main coolant loop 
isolation. Background information is provided on previous valve 
designs which have been used in led reactors. The 
criteria for the GCFR main | isolation valves are 5 
principal factors to be consid in valve ch ee 
main loop isolation valve woes od ws use one tae the Fs 
circulator configurations is described. 
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59325 (GA-A—14325) Comparison study on GCFR core support 
displacement among analytical, and finite- 

element — bog 4 A.S.; Chang, K.H.; Washin 

(General A = Calif. (USA)). Mar 1977. Contract 

Fr 7EC03-0167-023, oP (CONF-770807—18). Dep. NTIS, PC 

A02/MF AO1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America a SA) (is Aug > 

The core support grid plate for the gas-cooled fast breeder 
reactor (GCFR) is a thick perforated plate into which the fuel 
assemblies are inserted and locked. The grid plate should be de- 
——s to be sufficiently rigid to minimize bending due to all expect- 

service loadings which might splay the fuel assemblies apart, thus 
causing a reactivity change, albeit negative. In the present analysis, 
the equivalent solid material concept was used, and the equivalent 
solid plate was treated using a transversely isotropic elasticity 
theory. The general solution was derived for a simply supported 
plate subjected to a uniform load and included the solid outer rim 
effect. 


59326 eg Seismic model test of the GCFR core and 
core support structure. Penzes, L.E.; Bedore, R.L. (General Atomic 
Co., San Diego, Calif. (USA)). Apr 1977. Contract EY-76-C-03- 
0167-023. 19p. (CONF-770807—23). S, PC A02/MF AO1. 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America awe (15 Aug 1977). 

Core behavior during a seismic disturbance is of interest from 
the operational and safety points of view. Preliminary plant seismic 
model analyzes the entire plant as a spring-mass system and the core 
as a single representative core assembly. To provide a better under- 
standing of the dynamic behavior of the core and its support 
structure during a seismic disturbance, a vibrational test program of 
a 0.15-scale model of the core and grid plate was performed. The 
grid plate model was made from aluminum, and each of the 265 core 
assemblies was modeled with aluminum tubes and steel inserts to 
correctly simulate the scaled resonant frequencies. This test allowed 
identification of the shear and bending distortions and coupling 
effects between the core and the grid plate. 


59327 (GEFR—00001) User manual for the BEHAVE-SST 

State and Transient) fuel rod mechanics program. Sherry, 
R.R.; Atcheson, D.B. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Feb 1977. Contract EY-76-C- 


-SST calculates the steady state and overpower 
transient behavior of cladding, fuel, and voidage in oxide LMFBR 
fuel rods prior to cladding failure. Cylindrical symmetry is assumed 
throughout the program. The BEHAVE-SST — calculates 
the stress, strain, displacement, and temperature fields in the fuel and 
cladding. Processes simulated include cracking of fuel, dilation of 
fuel and cladding as a result of irradiation effects and thermal 
expansion, fuel densification caused by both stress and diffusion 
controlled processes, axial slippage or locking at the fuel-cladding 
interface, axial flow of fuel, and gas pressurization of the central 
molten fuel region. Cladding —. is predicted utilizing a Life- 
Fraction cumulative damage techniq finite element method is 
used in the cladding and outer fol actin Displacement compatibil- 
ity is maintained axially as well as radially between adjacent ele- 
ments. Circular cylindrical rin _ elements with three degrees of 
freedom are used in the fuel cladding. No relative shear defor- 
mation is permitted between A elements, but a special shear 
element at the fuel-claddin, face permits relative slippage or 


uces friction-induced fuel pellet locking. An interior inviscid. 


1 zone interacts with the outer structural fuel zone as a constant- 
— boundary condition or as a constant-displacement-rate 
undary condition, depending on problem conditions. Within the 


inviscid fuel — axial relocation of fuel occurs under certain 
welli g 


conditions. S of fuel and cladding, and fission gas release, are 
represented by empirical models. 


59328 (GEFR—00056) Response of various wire-wrap assem- 
blies to bundle-to-duct interaction. Kaplan, S.; Punches, J.R. (General 
Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor Dept.). Feb 
1977. Contract EY-76-C-03-0893-011. 126p. . 

Since the initial ation of irradiation-induced material 
swelling, General Electric has been concerned about the ability of 
the wire-wrap fuel assembly to successfully accommodate these 
swelling effects at — fluence levels. In early 1973 General 
Electric was a by the AEC (ERDA) to investigate the 
= f pe nnn a P designs eee ee 8 
ment oO! wire-wrap of meeting target 
sctiisees of cxpteals ale sell sogpecting, eos coals Uhepegh 

gram oO ysis, os su| ws test activities. 
PY16 a series of detailed anal and theoretical investigations 
2 es Se SS ae See eee ee 
directed toward ascertaining the compression and displacement 
characteristics of various wire-wrap designs including the reference 
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(FTR, CRBR) straight-start assembly. The report documents the 
highlights of the FY-73 through FY-76 effort, which culminated in 
the mechanical tests of various high priority wire-wrap assembly 
designs. 


59329 (HEDL-TC—327) Water vapor nitrogen process for 
sodium removal. Atwood, J.M.; Ballif, J.L.; Barton, G.B.; Crippen, 
M.D.; Funk, C.W.; Maffei, H.P. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Aug 1975. Contract EY-76-C-14- 
2170. 1 

The objective of this document is to present the data, a 
mation and conclusions resulting from the Water Vapor Ni 
Process development program and to provide a basis for cation 
removal process selection for LMFBR facilities. The report focuses 
on information needed to evaluate the technical tability of the 
process, omitting issues of economics, safety, licensability, and com- 
patibility with other plant systems. To accomplish this, the report 
discusses: (1) characteristics of the Water Vapor Nitrogen Process 
(WVN), (2) possible conditions for stress corrosion cracking related 
to the process, (3) process control parameters and implementation, 
and (4) applicable process scale-up experience. 


59330 (HEDL-TME—76-29) Bundle-duct clearance of HEDL 
mixed oxide subassemblies. Hill, R.G.; Jackson, R.J. (Hanford i 
neering Development Lab., Richland, Wash. (USA)). Jun 1 
Contract EY-76-C-14-2170. 

Advanced LMFBRs : ioe fuel systems designed for peak 
burnup capability up to 150,000 MWd/MTM and neutron fluences 
to 3.0 x 10° n/cm? (E greater than 0.1 MeV). At these exposures, 
material swelling and creep may cause tight subassemblies with 
significant calculated fuel pin bundle-duct interaction loads. Con- 
ceivably, this may eventually limit the achievable burnup. Therefore, 
a review of HEDL EBR-II experiments has been performed in 
which calculated fuel pin bundle-to-duct clearances and interfer- 
ences are com with measured dimensions. The highest expo- 
sure test was the HEDL PNL-3 experiment, with a fluence of 1.3 x 
10° n/cm? (E greater than 0.1 MeV), which showed significant 
bundle distortion but no known reduced lifetime or performance 
penalties from the distortion. Similar predictions for the FFTF fuel 
subassembly are presented for comparison. 


59331 (HEDL-TME—77-3) Natural circulation heat transfer 
testing with a simulated full-scale LMFBR 217-pin electrically heated 
fuel assembly. ae M.L.; Hassberger, J.A.; Boasso, C.J. (Han- 
ford Engineerin: Development Lab., Richland, Wash. (USA)). Jun 
1977. Contract EY-76-C-14-2170. 169p. . 

The heat transfer characteristics of a Clinch River Breeder 
Reactor (CRBR) neary prototypic fuel assembly in a liquid sodium 
environment under low flow conditions characteristic of natural 
circulation are investigated. Emphasis is upon the presentation of test 
data developed to supplement analytical predictions of heat transfer 
and flow redistribution within the nat circulation range of reac- 
tor operation. A detailed description of the test assembly is present- 
ed, with attention focused on the 217-pin electrically heated rod 
bundle through which an upward sodium flow is directed. Test 
variables, including assembly power, power skew, and axial sodium 
flow rate are introduced, and testing procedures are discussed. 


59332 (IWGFR—13) Profiles of facilities used for FBR research 
and testing. (International Atomic Energy Agency, Vienna (Austria). 
International Working ews, Ay Fast Reactors). Dec 1976. 418p. 
Dep. = (US Sales Only), PC A18/MF A01. 

The document contains a concise up-to-date description of 
pry se LMFBR facilities ——- by countries and internation- 
organizations ting in the International Working Group on 
Fast Reactors wo bay e eens of INTERATOM and 
TNO facilities used for FBR research and testing has been kindly 
submitted by INTERATOM and TNO international organizations. 
It has the purpose of providing an overview of the breadth and 
depth of the facilities currently used or under construction and of the 

types of experiments that can be conducted. 


59333 (LA-UR—77-1250) Design and performance 

tubes in sodium-bonded advanced fuel elements. Kerrisk, J.R.; Barner, 
J.O.; Petty, R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 13p. (CONF-771008—3). Dep. NTIS, 


PC A02/MF AO1. 
on advanced LMFBR fuels; 


of shroud- 


From International meetin 
=, pomen Ss USA (10 Oct 197 
bes were conceived as a means of preventing the 

caseeniman eae of broken fuel pieces in sodii 
advanced-fuel elements. specific design of a thin-walled tube 
with slots that fits closely around the fuel was arrived at by consider- 
ation of a number of competing mechanical and heat-transfer re- 
quirements. Postirradiation examination results obtained to date indi- 
cate that shroud tubes are meetin the design requirement of retain- 
ne fuel ra o No nae failures have been observed in any 


SS eee 6 Saree Se. The excellent irradia- 
pany oaths pod elements with shroud tubes as 
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compared to similar elements without shroud tubes demonstrates the 
utility of the shroud-tube concept. 


59334 (LA-UR—77-1353) Advanced carbide fuels: U.S. experi- 
ence. Barner, J.O.; Latimer, T.W.; Kerrisk, J.F.; Petty, R.L.; Green, 
J.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
—aa 32p. (CONF-771008—1). Dep. NTIS, PC A03/ 
AOl. 
From International meeting on advanced LMFBR fuels; 
bear Arizona, USA (10 Oct 1977). 

A summary of the U.S. experience related to the irradiation 
testing of advanced carbide LMFBR fuel-element systems over the 
tet yea years is presented. The performance of both helium- 

and sodium-bonded carbide fhel elements in the screening 
phase (1965-1974) is presented with respect to effects of fuel density, 
(U,Pu):Cs content, cladding type, cladding thickness, fuel-cladding 
p, smear density, and fuel-fragment restraint. The screening tests 
included 76 helium-bonded carbide elements and 60 sodium-bonded 
carbide elements, of which 131 had completed irradiation as of May 
1977. These elements operated in EBR-II at peak linear powers of 
34-130 KW/m to burnups of 2.0-11.7 at. percent. A review of the 
off-normal testing program is presented as well as a short summary 
of the current me ae state irradiation program. 


59335 (LA- em nag Compatibility of helium- and soidum- 
bonded hyperstoichimetric (U,Pu)C with advanced cladding alloys. 
Latimer, T.W.; Andrew, J.F. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. ‘Contract W-7405-ENG-36. 14p. (CONF-771008—2). 
Dep. NTIS, PC A02/MF A0O1. 

From International meeting on advanced LMFBR fuels; 
Tucson, Arizona, USA (10 Oct 1977). 

Out-of-pile tests were conducted for 1000 h at 600°C and 
725°C to determine the compatibility of helium- and sodium-bonded 
(U,Pu)C + 9-12 vol percent (U,Pu)Cs with austenitic alloys Type 
330 stainless steel, A286, M813, PE-16, Inconel 706, and Inconel 718. 
The compatibility of ferritic alloy HT-9 was determined only in the 
sodium-bonded tests. As a reference alloy, Type 316 stainless steel 
was also tested. At 600°C, none of the alloys showed evidence of 
carburization in the sodium-bonded tests and only Inconel 706 and 
718 showed significant compatibility effects in the helium-bonded 
(contact) tests. at 725°C, carbide precipitation was observed in the 
matrix and grain boundaries of the alloys to depths of 50 to 150 um 
in the helium-bonded tests. In the sodium-bonded tests, no effects 
were observed in alloys M813, PE-16, and HT-9; there was precipi- 
tation in the matrix and grain boundaries to depths of 45 to 125 um 
in the remaining alloys. 


59336 (NUREG—0215) Simulation of the cladding freezing 
Seen ey ee So ee ee 
Chu, N.N.; Eggen, D (Northwestern Univ., Evanston, IIl. 
(USA)). Jun 1977. 119p. NTIS $6.00. 

The accident condition of the stainless steel cladding melting, 
relocation and freezing, following a loss of flow situation in gas- 
cooled fast reactors has not been determined yet. An alloy of °°Pb/ 
5°Sn was selected to facilitate experimental procedures because of its 
workability and its wide phase transition temperature range (183 to 
216°C) similar to that of stainless steel (1375 to 1500°C). The 
objective of the ex ent is to simulate the motion of liquid alloy 
through a tube —— observe the conditions where it solidi ifes i in the 
tube. objective of the theoretical model is to use transient heat 
transfer analysis to describe the freezing front of the moving liquid 
metal and the plugging of the channel. Tests were conducted in alloy 
tubes having inside diameters 0.5 to 0.95 cm. Molten solder was 

ured through the vertically held tubes. The average falling veloc- 
ity of the melt was measured to be about 89 cm/sec. The distance in 
the tube where the molten Pb/Sn solidifed across the diameter was 
measured. This penetration length varies from 20 to 40 cm as the 
initial liquid temperature ranges from 216 (liquidus point) to 500°C. 
The plugging time is calculated for those temperatures under which 
data on both the penetration distance and the falling velocity were 
obtained. 


59337 (ORNL—5322) Nondestructive testing development pro- 
gram quarterly progress report for ending June 30, 1977. Hill, 
MR. R. (com ane ). (Oak Ridge National Lab., Tenn. (USA)). Sep 1977. 
7405-ENG-26. 63p. . 
me oO lestructive testin (NDT) research applied to LMFBR 
components is reported. Included are NDT techniques and equip- 
ment for inspection and monitoring of steam generator tubes and 
welded joints. The NDT methods employ ultrasonics, radiography, 
and eddy currents. (DG) 


59338 (ORNL/NUREG/NSIC—140) Structural integrity of 

eee See te © y. Heddleson, F.A. (Oak 

National Lab., Tenn. (USA)). 7 Jun 1977. Contract W-7405- 
ENS. 26. ae Dep. NTIS, PC Al3/MF AOI. 

report contains 679 abstracts from the Nuclear Safety 

ntl ‘Coater (NSIC) computer file dated 1973 through 1976 

covering material properties with respect to structural integrity. All 
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materials important to the nuclear industry (except concrete) are 
covered for mechanical chemical properties, 

fracture or failure, radiation damage, creep, cracking, and 
Keyword, author, and permuted-title indexes are included for the 
convenience of the user. 


59339 (ORNL/TM—4829) Dynamic tests to determine heat 
transfer and flow in simulated LMFBR fuel bundles. Sides, W.H. Jr.; 
Kerlin, T.W.; Fry, D.N. (Oak Ridge National Lab., Tenn. (USA)). 
Aug 1977. Contract W-7405-ENG-36. 4lp. 

Dynamic tests were performed in ihe Fuel Failure Mock-Up 
facility with simulated fuel bundles for a liquid-metal fast breeder 
reactor to study their heat flow patterns, and a limited effort was 
made to correlate the experimental results with theoretical predic- 
tions from a mathematical model. Two types of fuel bundles were 
constructed: with no obstruction to the flow of coolant through the 
bundle, and with plates welded in the bundle to partially obstruct the 
flow. The electrical heat input to a selected rod in a bundle was 
perturbed with a pseudorandom binary sequence signal, and selected 
thermocouple signals in both the unblocked and blocked bundles 
were Fourier analyzed to wee the frequency response for study 
and interpretation. In general, the interpretation of the data was 
limited by a lack of capability to characterize or predict the detailed 


flow and heat transfer behavior in the complex geometrical arrange- 
ment of a multirod, wire-wrapped fuel conte. 


59340 (ORNL/TM— 5475) Reactivity from power spectral den- 
sity measurements with **Cf. Mihalczo, J.T.; Pare, V.K.; Ragan, 
G.L.; Mathis, M.V.; Tillet, G.C. (Oak Ridge National Lab., Tenn. 
(USA)). Aug 1977. Contract W-7405- ENG-26. 81p. Dep. NTIS, PC 
A05/MF AOl1. 

The theory of a method of determination of the reactivity 
from power spectral density measurements with 7°*Cf and the results 
of experiments with a critical assembly mock-up of a liquid-metal 
fast breeder reactor and with uranium (93.2 wt % 7°U) metal 
cylinders and a sphere are presented. This method of reactivity 
determination has an advantage over existing methods in that it 
determines the reactivity only from properties of the reactor at the 
subcritical state of interest and thus does not require a calibration 
near delayed criticality. In these experiments reactivity was 
varied by changing the fissile loading or the amount of neutron 
absorber inserted; for the LMFBR mock-up, the reactivity varied to 
approximately 75 dollars subcritical, and for the uranium metal 
assemblies, to approximately 30 dollars subcritical. 


§9341 (ORNL/TM—5901) Measurement of the neutron stream- 
ing in a CRBR coolant pipe chaseway. Muckenthaler, F.J.; 
Clifford, C.E. (Oak Ridge National Lab., Tenn. (USA)). Aug 1977. 
Contract W-7405-ENG-26. 90p. . 

This report summarizes the measurements for a full scale 
mockup of the coolant pipe chaseway for the CRBR design. The 
chaseway contained two 90° bends and four chokes, all located in 
the same horizontal plane. The coolant pipe, 91.4 cm in diameter 
surrounded by 22.9 cm of Kaylo insulation, was divided into four 
separate sections of unequal lengths. Measurements could then be 
made as a function of pipe length. The sodium coolant was simulated 
by sodium carbonate. The R-II neutron energy spectrum was 
modified using 45.7 cm of stainless steel and 152.4 cm of sodium to 
resemble that of the CRBR chaseway. Measurements of the neutron 
flux, using a series of Bonner balls, indicated an attentuation of about 
10° for the chaseway with all pipes present. 


59342 (WARD-CR—3045-18) National core restraint develop- 
ment program. W Core Restraint Test Facility (WCRTF). 
Topical report. Thomson, J.D. (Westinghouse Electric Corp., Madi- 
son, Pa. (USA). Advanced Reactors Div.). Jun 1977. Contract EY- 
76-C-02-3045-005. 48p. . 

The objective of the National Core Restraint Development 
Program is to develop the technology required to ae acca LMFBR 
Core Restraint Systems and support applicable licensin 
The Westinghouse Core Restraint Test Facility (WCR Mjescribed 
was designed and constructed for et ape of directly ween 
analytical code development by providing empirical compaction 
insertion/withdrawal data to be used to qualify LMFBR core re- 
straint models. This report provides a description of the facility and 
related systems. 


59343 (WARD-NC—3045-1) LMFBR natural circulation verifi- 
cation program (NCVP). Review of experimental facilities and testing 

recommendations. Coffield, R.D.; Planchon, H.P. (comps.). (Wes- 
tinghouse Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.). Jul 1977. Contract EY-76-C-02-3045-034. 123p. 

The objective of the LMFBR Natural Circulation Verifica- 
tion Program (NCVP) is to analytically and experimentally verify 
numerical models for the description of the thermal-hydraulic behav- 
ior of LMFBR plants when making transition to or coeemieg i in the 
natural circulation mode. It has been concluded by 
that the codes to be verified by the NCVP will be DEMO, FORE- 
2M, and COBRA-IV (whole core dynamic version). The basis of 
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this selection is a state-of-the-art review of various computer codes. 
A conclusion of this study was that no code currently available has 
all the features needed to meet the Program objective. But, of the 
available codes, the three codes selected form the best starting point. 
In addition, the consensus between RDD and ARD was that one 
code alone cannot meet, nor should a singular code be developed to 
meet, the Program objective since it would be too large a code to be 
of practical use in the LMFBR industry. 


59344 _(WARD-SD—3045- 5) High temperature structural 

progress report for the period 
ending eh 28, 1977. Griffin, D.S. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). May 1977. 
Contract EY-76-C-02-3045-032. vp. . 

Progress is reported in a program to provide the structural 
designer with qualified analysis methods, design procedures, design 
limits and criteria, and the guidance required to assure their proper 
application. This work is necessary to assure adequate evaluation 
and assessment of FFTF operational experience; safe and reliable 
structural design of CRBR, PLBR, and large component test facili- 
ties; and development of the structural design technology necessary 
for successful commercialization of the LMFBR. © pro 
includes the following tasks: design criteria and standards; simplified 
inelastic analysis poe hare computer program validation, implemen- 
tation, and distribution; and piping integrity. 


59345 (WARD-SR—3045-2) Role of reliability and risk assess- 
ment in LMFBR design: implementation of reliability in LMFBR 
design. Grahm, J.; Zemanick, P.P. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Jul 1977. Contract 
EY-76-C-02-3045-029. 20p. . 

Information is presented concerning risk assessment criteria, 
implementation of reliability in design, designing to ASME Code 
requirements, and special problems. 


59346 Three years of Phenix operation. Megy, J.M. (Centre 
d'Etudes Nucleaires de Saclay, Gif-sur-Yvette, France); Conte, F.; 
Goddet, J.L. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 6(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59347 EBR-II operating experience. Smith, R.N.; Cissel, D.W.,; 
Smith, R.R. (Argonne National Lab., Idaho Falls, ID). Trans. Am. 
Nucl. is. an 1.; 26: No. 1, 6-7(Aug 1977). 

Transactions of the American Nuclear Society confer- 
ence a anal operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59348 Fractional release ratio of **’Cs to ‘I as an aid in 
breached fuel element So, B.Y.C. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 53(Aug 197 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59349 Operating limits for subassembly deformation in EBR-II. 
Bottcher, J.H. a cor National Lab., IL). Trans. Am. Nucl. Soc., 
Suppl; sa ~~ S5(Aug ky 

of the American Nuclear Society confer- 
ence .. pote operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


— =. SA Seas Heat-insulated cover for a fast-neu- 
. Lemercier, G.; Schoulguine, P.; Trieffi, J. Jul 1977. 
Translation of French Patent 73 23337. 15p. Dep. NTIS, PC A02/ 
AOl 
The invention concerns a closure for the vessel of a fast- 
neutron reactor, the core of which is installed in the interior of a 
tank assuring the confinement of a suitable volume of liquid metal 
aes dete at ae coe ol ce ees os eee 
axis being open at the top suspended relative to a protecting 
containment with thick ha ape lly of concrete, surro’ this 
eee ee ee en oe 
ving orm of a rigid horizontal element being provided 
with penetrations allowing access to the core in the interior of the 
tank. More y, invention concerns the structure and 
installation a closure permitting protection from the thermal 
effects of the liquid metal coolant which is circulated in the tank by 
means of pumps between the reactor core and heat exchangers 
which recover the heat generated by the fission reaction, the tem- 
et rae oe Oe Se ee See Sky 
usually in the order of 500°C 


59351 (ANL-Trans—1093) Thermal-insulating lining in —_- 
lar for the upper cover of the vessel of a fast reactor. Lemercier, G 
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Jul 1977. Translation of French Patent 73 23338. 13p. Dep. NTIS, 
PC A02/MF AOl. 

The invention refers to a thermal-insulating lining destined in 
particular to be used in a fast neutron nuclear reactor with a view 
towards ensuring the thermal protection of the upper closing cover 
sealing the upper part of the vessel of such a reactor, with this vessel 
containing itself a metal tank open on the vertical axis which 
contains a volume of liquid metal, generally sodium, for the cooling 
of the reactor core for the removal of the heat released by nuclear 
fission. The invention applies more me per nb in the case where the 

closing cover above the free level of liquid metal in the tank is 
uniquely separated from the level of liquid metal by a covering layer 
of an inert gas, generally argon, with the upper closing cover being 
constituted of a horizontal shield of cement lined, on its surface in 
contact with this covering gas, with a metal bedplate of stainless 
steel. Furthermore, this upper closing cover would have openings 
permitting access to the reactor core inside the vessel by control 
devices as well as tightly sealed components such as heat exchangers 
and pumps necessary to the operation of the installation. 


59352 Parametric analysis of the spallation breeder. Harms, 
A.A.; Gordon, C.W. (McMaster Univ., Hamilton, Ont.). Nucl. Sci. 
Eng.; 63: No. 3, 336-356(Jul 1977). 

ay spallation breeder system, consisting of a high-energy ac- 
celerator operating in series with an efficient fission reactor, is 
considered. Main emphasis is placed on the identification of such 
gross characteristics as energy yield, fissile fuel breeding, and accel- 
erator parameters. Based on the systems features thus identified, it is 
claimed that the spallation breeder, when fully developed, can serve 
as a most effective component in a comprehensive nuclear energy 
system in the intermediate term. 


59353 Three-dimensional numerical simulation of LMFBR outlet 
plenum mixing. Sha, W.T.; Domanus, H.M.; Schmitt, R.C.; Chen, K. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 26: 434-435(Jun 
1977). 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


59354 Combined free and forced convection effects on transient 
temperature distributions in a scaled-down model of the inlet plenum 
of the SNR-300 reactor. Brukx, J.F.L.M.; Hansen, G.P.R.; Voj, P. 
(INTERATOM, Int Atomreaktorbau, Bensberg, Ger). Nucl. Tech- 
nol.; 33: No. 1, 5-16(Apr 1977). 

As part of the emergency core cooling studies for the SNR- 
300 reactor, the transient thermohydraulic behavior of the reactor 
= lenum was investigated. Using a simplified and scaled-down 

odel of the plenum and using sodium as the working fluid, thermal 

pee experiments were performed for different mass flow rates and 
initial temperature differences. The measured tem ture distribu- 
tions of the test section were compared with calculated results of a 
computer program. Satisfactory agreement between theoretical and 
experimental results was Obtained only if the influence of superim- 

free convection on forced convection heat transfer was taken 
into account. 


59355 Analysis of the } agen system of the gas-cooled fast 
breeder reactor fuel element for various conditions. Klein, 
K.W. (Badenwerk, totes, Ger). Nucl. Technol.; 33: No. 1, 60- 
67(Apr 1977). 

The fuel element concept of the gas-cooled fast breeder 
reactor (GCFR) is based on vented fuel pins to equalize pressure 
differences between the fission gas inside the fuel pin and the 
coolant. The fission products escaping from the fuel, mainly noble 
gases, are collected and swept tely from the primary coolant 
by a helium stream into a purification plant. Calculations _ 
performed to estimate the activity release duri a normal opera 
transient, and accident conditions for a 1000-MW(e) GCFR desi designed 
by Kraftwerk Union. The results show that during normal 
only 0.8% of the total equilibrium noble gas activity in the core ‘will 
be released into the purification plant. 


59356 Multiple lead seal assembly for a liquid-metal-cooled fast- 
breeder nuclear reactor. Hutter, E.; Pardini, J.A. (to Energy Re- 
search and Development Administration). US Patent 4,012,282. 15 
Mar 1977. Filed date 17 May 1976. 8p. 
gn ge es 

A reusable multiple lead seal assembly provides leak-free 
passage of stainless-steel-clad instrument leads through the cover on 
the primary tank of a liquid-metal-cooled fast-breeder nuclear reac- 
tor. The seal isolates radioactive argon cover gas and sodium vapor 
within Se polumy wah Sem the Gotastor steeaphess end panei 
reuse of the assembly and the stainless-steel-clad instrument leads. 
Leads are oo ae ee be 2 aut Sody, on8 0 tae Ge © Sen 
placed around the seal body. Circumferential channels in the body 
and inner surface of the shell are contiguous and together form a 
onteh which intersects each of the flutes, ple pate them in commu- 
pr mor vad with a port through the wall of the seal shell. Liquid 
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silicone rubber sealant is injected into the flutes through the port and 
conduit; the sealant fills the space in the flutes not occupied by the 
leads themselves and dries to a rubbery hardness. A nut, threaded 
onto a portion of the seal body not covered by the seal shell, jacks 
the body out of the shell and shears the sealant without damage to 
the body, shell, or leads. The leads may then be removed from the 
body. The sheared sealant is cleaned from the body, leads, and shell 
and the assembly may then be reused with the same or different 
leads. 3 claims, 6 figures. 


59357 Note on turbulent-laminar transition for flow in triangular 
rod bundles. Yang, J.W. (Brookhaven National Lay, Upton, NY). 
Nucl. Sci. Eng.; 62: No. 3, 579-582(Mar 1977). 

The Ramm-Johannsen correlation of eddy diffusivity for mo- 
mentum is used to compute the onset and growth of flow laminariza- 
tion in triangular rod bundles. The laminarization is indicated by 
Reynolds numbers based on the buik flow condition in the coolant 
channel. Simple correlations that qualitatively estimate the transition 
Reynolds numbers are developed for applications in the safety 
analysis of liquid-metal fast breeder reactors. 


59358 Locked-wrap fuel rod. Kaplan, S.; Chertock, A.J.; 
Punches, J.R. (to Energy Research and Development Administra- 
tion). US Patent 4,005,521. 1 Feb 1977. Filed date 17 Jun 1975. 8p. 

PAT-APPL-587,800. 

A method for spacing fast reactor fuel rods using a w're 
wrapper improved by orienting the wire-wrapped fuel rods in a 
unique manner which introduces desirable performance characteris- 
tics not attainable by previous wire-wrapped designs is described. 
Use of this method in a liquid metal fast breeder reactor results in: (a) 
improved mechanical performance, (b) improved rod-to-rod contact, 
(c) reduced steel volume, and (d) improved thermal-hydraulic per- 
formance. The method produces a “locked wrap” design which 
tends to lock the rods together at each of the wire cluster locations. 
1 claim, 12 figures. 


59359 Coolant mixing and subchannel velocities in an LMFBR 
fuel assembly. Lorenz, J.J. (Argonne National Lab., Ill. (USA)); 
Ginsberg, T. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Nucl. Eng. Des.; 40: No. 2, 315-326(Feb 1977). 

Experimental mixing studies were conducted using water 
with a 91-pin wire-wrapped fuel assembly to establish a data base for 
calibrating thermal-hydraulic codes and to supplement and clarify 
existing mixing data. An electrolytic tracer was employed in con- 
junction with an isokinetic technique which permitted mixed mean 
subchannel concentrations and flowrates to be measured without 
incurring errors resulting from local subchannel gradients. Emphasis 
was placed upon the behavior of peripheral subchannels. A complete 
set of mixing data was obtained which can be used to calibrate 
thermal-hydraulic codes. Isokinetic velocity measurements revealed 
that the pitch-average corner, edge, and central subchannel veloci- 
ties were nearly equal to the bundle average velocity. It was shown 
that the average peripheral swirl was approximately 1.2 times great- 
er than predicted assuming the fluid follows the wire-wraps. Also 
the magnitude of the average swirl flow decreases with increasing 
bundle size. Parametric studies revealed that neither the velocity nor 
concentration profiles were sensitive to Reynolds number in the 
range Re= 9000-24 000. 


59360 Flow-induced vibration in LMFBR steam generators: a 
state-of-the-art review. Shin, Y.S.; Wambsganss, M.W. (Argonne 
National Lab., Ill. (USA)). Nucl. Eng. Des.; 40: No. 2, 235-284(Feb 
1977). 

119 refs. 

This state of the art review identifies and discusses existing 
methods of flow-induced vibration analysis applicable to steam gen- 
erators, their limitations and base-technology needs. Also included 
are discussions of five different LMFBR steam generator configura- 
tions and important design considerations, failure experiences, possi- 
ble flow-induced excitation mechanisms, vibration testing and avail- 
able methods of vibration analysis. The objectives are to aid 
LMFBR steam generator designers in making the best possible 
evaluation of potential vibration in steam generator internals, and to 
provide the basis for development of design guidelines to avoid 
detrimental flow-induced vibrations. 


59361 Penetration of a turbulent jet with negative buoyancy into 
the upper plenum of a LMFBR. Yang, J.W. 3 National 
Lab., Upton, N.Y. (USA)). Nucl. Eng. Des.; 40: No. 2, 297-301(Feb 
1977). 

The penetration of a turbulent jet with negative buoyancy in 
a uniform environment is investigated. The jet generated from a 
finite source is treated by using the integral representation of the 
governing equations. The entrainment is assumed to be dependent on 
the local Froude number. Numerical solutions are compared with 
experimental results to suggest values for three empirical constants: 
the entrainment coefficients and the spreading ratio of density and 
velocity profiles. Good agreement is obtained over a large range of 
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initial Froude number, which determines the maximum penetration 
distance. 


59362 Thermal baffle for fast-breeder reactor. Rylatt, J.A. (to 
Energy Research and Development Administration). US Patent 
4,001,079. 4 Jan 1977. Filed date 15 Aug 1975. 4p. 

PAT-APPL-605,371. 

A liquid-metal-cooled fast-breeder reactor includes a 
structure for separating hot outlet coolant from relatively cool i 
coolant consisting of an annular stainless steel baffle plate ~— 
between the core barrel surrounding the core and the thermal liner 
associated with the reactor vessel and resting on ledges thereon, 
there being inner and outer circumferential webs on the lower 
surface of the baffle plate and radial webs seme yore ay 
circumferential webs, a stainless steel i a 
covering the upper surface of the baffle plate Pamplin 2 
the baffle plate and the ledges on which the baffle plate gest to 
prevent coolant from washing through the gaps therebetween. The 
baffle plate is keyed to the core barrel for Aad therewith and 
pee with respect to the thermal liner and reactor vessel. 3 claims, 
2 figures. 


59363 Steam and sodium leak simulation in a fluidized-bed steam 
generator. Vaux, W.G.; Keeton, A.R.; Keairns, D.L. ~ ae 
Res Lab, Pittsburgh, ’Pa). AIChE Symp. Ser.; 73: No. 161, 81- 
85(1977). 

A fluidized-bed steam generator for the liquid metal fast 
breeder reactor enhances plant availability and minimizes the prob- 
ability of a water/sodium reaction. An experimental test program 
was conceived to assess design criteria and fluidized-bed operation 
under conditions of water, steam, and sodium leaks. Sodium, steam, 
and water were leaked into helium-fluidized beds of metal and 
ceramic particles at 900 F. Test results show the effects of leaks on 
the heat transfer coefficient, quality of fluidization, leak detection, 
and cleanup procedures. 


59364 Advanced power reactors and developing countries. Wirtz, 
K. (Gesellschaft fuer Kernforschung mbH, Karlsruhe, Ger.). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 146-147(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, iran (10 Apr 1977). 


59365 LMFBR: further development needs. Hennies, H.H. (Ge- 
sellschaft fuer Kernforschung —_ Karlsruhe, Ger.). Trans. Am. 
Nucl. Soc., ay a 25: No. 1, 148(197 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59366 Gas-cooled fast breeder reactors and symbiosis with ther- 
mal reactors. Fortescue, P.; Melese-d’Hospital, G. (General Atomic 
Co., San Diego, CA). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 148- 
149(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59367 Introduction of an advanced energy system in a developing 
country. McLoughlin, J.H. (James Henry E. C. Colaaanaie Ltd., 
Bologna). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 150(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59368 Welding of reactor com 
No. 26, 18-20(20 Dec 1976). (In Dutch). 
From Symposium on quality control and quality protection; 
Rotterdam, Netherlands (23 Nov 1976). 
Published in summary form only. 


Beijer, N.H.H. Metall: 14: 


59369 (EURFNR—1409) Studies on the mechanical interaction 
between oxide fuel and cladding in the case of power changes in fast 
breeder fuel rods. Mueller, I. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Material- und Festk lorschung). 
Nov 1976. Translation of KFK—2376. 48p. Dep. S, PC A03/ 
MF AOl1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

After irradiation in thermal neutron flux, expansions of the 
cladding diameter are measured on fast breeder fuel rods. These 
expansions are analyzed with a simple computer model. The plastic 
cladding elongation is assumed to be caused by the mechanical 
interaction arising from differential thermal expansion between the 
fuel and the cladding. The effect of cladding temperature, rod 
power, and the rate of change of rod power on the cladding 
expansion is investigated. The model utilized achieves general quan- 
titative agreement between the measured values and the values 
calculated from fuel rod and irradiation data. The analyses showed 
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that the mechanical interaction begins with a burnup of 2.5 percent 
and that it is reinforced by fracture processes in the fuel as a 
consequence of power shutdowns. Fracture healing processes in the 
fuel greatly influence the cladding expansion during nonstationary 
irradiation. It follows from this that cladding elongation is strongly 


dependent on rod power and on temperature. 


59370 ae pet ci Sodium vapor deposition in annular walls 
within enclosed argon cover gas ~_ Himeno, Y.; Takahashi, J.; 
meg K.; Mochizuki, K.; Saito, R. (Power Reactor and Nucle- 
ar Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai Engineer- 
ing Center; Power Reactor and Nuclear Fuel Development Corp 
Tokyo (Japan). Nov 1976. Trarslation of PNC- Ne941-76-15, 
— 761218—1). 32p. Dep. NTIS (US Sales Only), PC A03/MF 


From Technical committee meeting on aerosol formation, 
vapour deposits and sodium vapour trapping; Cadarache, France (13 
Dec 1976). 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

The results of a vapor deposition experiment with closely 
arranged annular walls are presented. A computer code was first 
made and sodium vapor deposition caused by argon gas natural 
convection vapor transfer from the pool surface to the annular walls 
was numerically calculated. The numerical results thus obtained 
were about 1/100 of the experimental vapor deposition rate. Mea- 
surement of vapor concentration in argon cover gas space indicated 
that more than 99.5 percent of the sodium dispersed into gas pace 
was in form of mist. It was infered that the deposition process was 
controlled by mist plating on wall. Further investigation on behavior 
of mists in cover gas space is necessary for accurate evaluation of the 
vapor deposition. 


59371 (EURFNR—1372) Fast Breeder Project. Second quarter- 
ly report, 1976. (Kernforschun: trum Karlsruhe (Germany, 
F.R.)). Oct 1976. Translation of KFK— 1276/2. 21lp. Dep. NTIS, 
PC A10/MF AOl. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

Progress is reported in the following areas: fuel pin develop- 
ment, materials studies, corrosion tests and coolant analyses, physical 
experiments, reactor theory, safety, signal processing for core moni- 
toring, environmental effects, sodium technology, thermo- and fluid- 
dynamic experiments in gas, GCFR design studies, and LMFBR 
design studies. 


59372 Gurus 1006 Analysis of the formation of local cool- 

ant blockages in fast breeder reactors. Schultheiss, 

GF. wn eh. trum wea Ae 2d (Germany, F.R.). Inst. fuer 

Reaktorentwicklung - Age Translation of KFK—2331. 81p. 
S, PC AGMA 

Thesis. Work + motel under United States—Euratom Fast 
Reactor Exchange Program. 

Information is presented concerning thermohydraulic and 
physical-chemical aspects, local cooling disturbances, thermal-hy- 
Graulic investigations of local disturbances in fuel element bundles, 
blockage formation and blockage growth, and safety engineering 
evaluation of results. 


59373 (JAPFNR—254) Tokai Works semiannual progress 
report, July—December 1975. (Power Reactor and Nuclear Fuel 
Development Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1976. Translation of PNCT—831-76-01. 188p. Dep. NTIS (US Sales 
Only), PC A09/MF A0O1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

The Power Reactor and Nuclear Fuel Development Corpora- 
tion (PNC) is a semi-governmental organization ible for the 
development of advanced reactors and nuclear fuels in Japan. 
The Tokai Works is the PNC center for research and development 
of nuclear fuels. Accom: ts in the activities of Tokai Works 
during the latter half of 1975 are summarized in the following areas: 
(a) plutonium fuels development, (b) fuel reprocessing, and (c) 
development of centrifugal uranium enrichment. 


59374 Nuclear power plant. Orlow, W.W.; Rineisky, A.A. 
German(FRG) Patent 2,461,772/A/. 1 Jul 1976. ‘Op. (In German). 

2 figs. 

With the it is intended to increase the conversion 
factor of the newly added nuclear fuel and the power of the nuclear 
reactor while maintaining the high initial thermodynamic parameters 
of the steam. This is achieved by arranging the steam reheater in the 
zone of low coolant temperatures in such a way that it is connected 
on the heat-transfer side with its inlet to the outlet to the low 
temperature part of the coolant circuit. 


59375 Calculation of fast breeder spectra. Franke, E. (Zentralin- 
stitut fuer Kernforschung, Rossendorf bei Dresden (German Demo- 
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cratic Republic)). Kernenergie; 19: No. 6, 173-177(Jun 1976). (In 
German). 


The asymptotic reactor concept is a good approximation for 
calculating fast breeder spectra. The approximations most or age 
used are the B; equation, the P; equation, the es aeny ——— 
the equation for the infinite medium. With respec e ee 
variable, the multigroup method and the coaliias slowing down 
(CSD) method represent alternative concepts for calculating fast 
breeder spectra. As the CSD theory does not involve voluminous 
scattering matrices, this method is more economical in numerical 
regard as compared with multigroup calculations. 


59376 (EURFNR—1366) Analysis of severe hypothetical acci- 
dents for the SNR-300 “7 1A reactor core. Froehlich, R.; Royl, P.; 
Schmuck, P.; Duesing, R.; Senglaub, M. (Kernforschung trum 
Karlsruhe (Germany, F.R.)). Jun 1976. Translation of KFK—2310. 
375p. NTIS, PC A16/MF AO1. 

ork performed under United States—Euratom Fast Reactor 
Exchange Program. 

‘wo types of hypothetical accidents have been analysed for 
the fresh and irradiated SNR-300 MARK 1A Cores: loss of flow 
accidents caused by a coast down of all primary pumps and simulta- 
neous failure of both independent shutdown systems; and transient 
overpower accidents caused by a reactivity input ramp and simulta- 
neous failure of both independent shutdown systems. The analysis 
was done by using the CAPRI-2/KADIS computer-program-system 
which was developed at the Nuclear Research Center Karlsruhe. 
The analysis employed detailed models for the various physical 
phenomena involved, but pessimistic modeling was used in case 
certain phenomena had not been sufficiently verified by experiments. 


59377 (CRNL-ir—4357) Analysis of temperature noise on the 
CFNa loop equipped with a heating pin of the P.F.R. type. Berger, R. 
1976. Translation yf — report. (CONF-760137—2). 17p. Dep. 
NTIS, PC A02/MF 

From cents oa Atomic Energy Agency working party; 
Risley, United Kingdom of Great Britain and Northern Ireland (UK) 
(27 Jan 1976). 

This experiment, carried out on the CFNa loop equipped 
with a heating pin of PFR type shows that the detection of nascent 
boiling is possible by analysis of temperature noises measured at the 
channel outlet. The sensitivity of detection is high and the time 
necessary is of the order of a second. Studies of this type are being 
continued on the CFNa loop equipped with a heating bundle of 19 
pins with a view to the application of this method to the detection of 
core cooling defects by analysis of temperature noises measured at 
the outlet of the assembly. 


59378 Steam . Lions, N. (to CEA, 75 - Paris (France)). 
French Patent 2,300,963/A/. 12 Feb 1975. 12p. (In French). 

A steam generator for nuclear power stations, in particular 
for sodium (or sodium-potassium)-cooled fast reactors is described. 
Its characteristics are its high reliability, and ease of operation and 
maintenance. It enables fast and efficient access in case of an acci- 
dent such as a leak in one of the tubes of the bundle, or a water 
liquid-metal reaction. 


59379 Nuclear energy production installation. Orlov, V.V.; Rin- 
eisky, A.A. French Patent 2,297,483/A/. 10 Jan 1975. 7p. (In 
French). 

The nuclear energy production installation described includes 
a nuclear reactor with at least one coolant system, a steam generator 
with a re-heating section, a vaporisation section and a superheating 
section, as well as a re-superheater for which the steam is collected 
from a turbo-unit connected to a motor fluid circuit. The intake of 
the re-superheater heating line is connected to the outlet of the 
vaporisation section, the outlet of this line being connected to the 
low temperature part of the coolant system. 


59380 New trends in nuclear power engineering development. 
Krasin, A.K. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnerge- 
tiki). af sme (Moscow); No. 6, 11-15(Jun 1974). (In Russian). 


ish translation see the journal Therm. Eng. 
The alle features are conieed of three éusions of nucle- 


ar power plants with fast reactors: three-circuit nuclear power plant 
with liquid sodium as primary and secondary coolant, in the third 
circuit water vapor being used as turbine working medium, dual 
cycle nuclear power plant with pressurized helium as primary cool- 
ant and water vapor as turbine working medium, direct cycle 
nuclear power plant with a dissociating gas (nitrogen tetroxide 
NcO.) as reactor coolast and turbine working medium. The version 
of the direct cycle nuclear power plant with dissociating N2O, was 
proposed and being developed by the Institute of Nuclear Engineer- 
ing of the Academy of Sciencies of the BSSR. The thermal and 
physical properties of the es a allow a high-power- 
density reactor core to be used with a neutron spectra resulting 
oe Sag Sle tn8 O's Cunting tox The pressure 
range from 150 to 170 bar was proven for this coolant under 
laboratory conditions and structural materials were chosen that 
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ensure all the components of the direct cycle nuclear power plant to 
be workable. At present it is difficult to say which of the three 
versions is the most advantageous. The further development of a 
full-scale prototypes of a commercial nuclear power plant with a fast 
reactor and investigation of their technical and economic parameters 
remain the problems of utmost importance. A possible use of nuclear 
reactors is shortly considered for process heat production, in ferrous 
metallurgy, for hydrogen and new isotope production, and for 
radiation chemistry as well. 


59381 FAG slewing bearings for a 250 mw reactor. Koerber, G. 
(Co Ind du Roulement, FAG, Cachan (Val de Marne), Fr). Bail 
Roller Bear. Eng.; 13: No. 2, 26-28(1974). 

A large FAG angular contact thrust ball bearing is being used 
in the 250-MW Phenix reactor near Marcoule, France, in the Rhone 
valley. The size of the bearing is 3600*4450*455 mm (44*178*18.2 
in.), and it weighs 12 tons. This bearing is fitted into the top of the 
—— vessel and serves to rotate the reactor transfer arm. The 

—a has a 65 deg contact angle, thus ensuring that the stresses in 
the ball-raceway contact areas are kept within safe limits even in the 
presence of a large temperature differential between the bearing 
rings. 


59382 Reliability of Rapsodie reactor out of the critical regime. 
Study of thermocouples. Ariaud, J.C. (CEA Centre d'Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). Dept. 
des Reacteurs a Neutrons Rapides). pp v.2 p.942-951 of In 3. 
Congres national de fiabilite. Perros-Guirec, 14-17 septembre 1976. 
Bagneux, France; Centre de Fiabilite ({nd]). (In French) 

From 3. National congress on reliability; Perros-Guirec, 
France (14 - 17 Sep 1976). 

Reliability problems concerning the assemblies of the reactor 
Rapsodie have been investigated. The reliability of the assembly 
—s machine (loading, unloading, internal transport) was deter- 
mined for the nonoperating reactor, that is to say in subcritical 
regime. The machine comprises a hood for loading, one for unload- 
ing (also available for fuel loading) one for the transport, and a hood 
intended for transporting irradiated capsules. The failure rate of the 
system was derived from the graph obtained when plotting on 
abscissa the number of assembly motions effected from the event 
(time of appearance of the accident) and on ordinates, the registra- 
tion number of said accident. In noncritical regime, this rate has been 
statistically constant for five years. The reliability of the 85 chromel- 
alumel thermocouples controlling temperatures at the outlets of the 
85 central assemblies of the reactor was also verified. For a nine 
years operation, 76% of the thermocouples (65/85) have not been 
replaced and are always properly working. None of the 85 thermo- 
couples was directly responsible for the accidents that occurred, the 
causes of accidents having been external causes (connectors or 
extension cords with wrong mechanical protections. It is stressed 
that all failing thermocouples are from same cluster where sodium 
penetration occurred 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


59383 (COO—4123-1) Evaluation of a seafloor nuclear power 
supply and its potential applications. Final report. (Little (Arthur D.), 
Inc., Cambridge, Mass. (USA)). 30 Apr 1977. Contract EY-76-C-02- 
4123. 94p. Dep. NTIS, PC AO5/MF AO1. 

The seafloor nuclear power supply (SNPS) concept has been 
proposed by Atomics International (AI) and Lockheed Petroleum 
Services, Ltd. (LPS) as a source of electrical energy for subsea 
pumping of petroleum products. It consists of a small nuclear reac- 
tor, moderated by zirconium hydride (ZrH) and cooled by liquid 
metal (NaK), which drives a 3-MW turbine/generator system using 
toluene as the working fluid. Arthur D. Little, Inc., was selected to 
assess the technical and economic feasibility of a SNPS, and to 
determine if potential applications for a SNPS might exist in off- 
shore-oil-field development schemes where conventional power sup- 
plies could not be used. It was determined that the concept is 
technically feasible, with regard to the nuclear, marine, electrical, 
and petroleum engineering aspects. However, its initial cost of $14 
million and operating expenses of $900,000 per year are considerably 
more in each case than the costs of conventional alternative power 
supplies. For the type of field development proposed as an example 
by LPS, a combination of gas turbines and dc cables would cost 
about $8 million. Fuel in the form of gas from the wells would be 
available at near-zero cost in almost all cases of field development, 
so that operating expenses would be minimal. Other power supply 
and cable systems were investigated, up to lengths of 200 miles. 
Alternating-current systems are preferred at distances less than 20 
miles; direct current is more economical at greater distances. No set 
of circumstances was found in which oil field development is likely 
to occur and for which the SNPS offers uniquely attractive capabili- 
ties. 
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59384 (LA—6891-MS) Reactor technology for space oo 
power (10 to 100 kWe). Buden, D. (Los Alamos Scientific Lab.. 
N.Mex. (USA)). Aug 1977. Contract W-7405-ENG-36. 25p. Dep. 
NTIS, PC A03/MF AOI. 

The Los Alamos Scientific Laboratory is studying various 
reactor power plants for space applications in the of 10 to 100 
kWe to meet space missions in the late 1980's and 1990's. The study 
is concentrating on a high-temperature, compact, fast reactor that 
could be coupled with various radiation shielding systems and ther- 
moelectric, thermionic, cr dynamic electricz! power conversion 
systems, depending on the mission. Though the study is continuing, 
this report provides a description of what a typical — 
might contain in the time period and at the power levels of in 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 58563, 59527 


59385 (DOCKET-50313—771) Arkansas Nuclear One, Unit 1. 
Annual operating report: January—December 1976 (narrative sum- 
mary). (Arkansas Power and Light Co., Little Rock (USA)). 5 Aug 
1977. vp. TIC. 

A short narrative summary describing operating experiences, 
including refueling and reportable occurrences is presented. (FS) 


59386 Realities of implementing regulatory policy. Rusche, B.C. 
(United States Nuclear Regulatory Commission, Washington, DC). 
pp II.1.1-II.1.9 of In Nuclear power plant construction licensing and 
startup. Hinsdale, IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los Avi- 
geles, California, USA who Sep 1976). 

See CONF-7609154—. 

A stable and predictable licensing process is required to 
support today’s nuclear industry. This challenge is made more diffi- 
cult due to the increasing number of organizations involved in the 
licensing process. To improve licensing predictability, NRC is docu- 
menting the process through the use of safety and environmental 
Standard Review Plans. Procedures to efficiently i 
changes to the documentation have been established. The of 
Nuclear Reactor Regulation was reor to clearly segregate 
review responsibilities. All participants in the li process vility 
vigorously pursue their seapunalillies if stability end ecdietabal 
are to be achieved. 


59387 (EPRI-SR—28) Workshop on power plant operator selec- 
tion methods. Pack, R.W. (Electric Power Research Inst., Palo Alto, 
Calif. (USA)). Jan 1976. 135p. (CONF-7506167—). Dep. NTIS, PC 
A07/MF AO1. 

From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun — 

There were about 80 attendees at the workshop, most of 
whom were utility company people involved in the selection, train- 
ing, and supervision of power plant operators. The utility members 
exchanged information on company experiences with selection test- 
ing and with guidelines from the Equal Employment pase goers owl 
Commission, the Nuclear Regulatory Commission, industry 
standards. Testing services available to utility companies for selec- 
tion of personnel in power plant operation programs were described. 
The attendees also discussed research on improved operator 
selection methods, with emphasis on pro; suttable for EPRI 
support. A separate abstract was prepared for each full-length paper 
for ERDA Energy Research Abstracts (ERA); no individual 
were included:in Energy Abstracts for Policy Analysis (EAPA). 


59388 (EPRI-SR—28, pp 55-58) Duke Power Company experi- 
ence th testing and guidelines. Thomas, E.L. (Duke Power Co., 
Charlotte, NC). Jan 1976. 
From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 
In Workshop on power plant operator selection methods. 
An operator selection “a testing program developed after 
the Griggs vs Duke Power court decision is described. 


59389 (EPRI-SR—28, pp 61-73) Test validation of nuclear and 
fossil fuel control operators. Moffie, D.J. (Univ. of North Carolina, 
Chapel Hill). Jan 1976. 

From hear 3 on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 

In Workshop on power plant operator selection methods. 

To establish job relatedness, one must go through a procedure 
of concurrent and predictive validation. For conc::rrent validity a 
group of employees is tested and ihe test scores are related to 
performance concurrently or during the same time period. For 
predictive validity, individuals are tested but the results of these tests 
are not used at the time of employment. The tests are sealed and 
scored at a later date, and then related to job performance. Job 
performance data include ratings by supervisors, actual job perfor- 
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mance indices, turnover, absenteeism, progress in training, etc. The 
testing guidelines also stipulate that content and construct validity 
can be used. 


59390 (EPRI-SR—28, pp 75-87) Selection of nuclear power plant 
operators the basic mathematics and science test. Cohen, S.L. 
Jan 1976. 

From Workshop on power plant operator selection methods; 

Palo Alto, California, United States of America (USA) (2 Jun 1975). 

In Workshop on power plant operator selection methods. 

ysics Corporation has developed a test and evalua- 

tion program for aie identification of those individuals witi: a high 

robability of successfully completing nuclear training and ultimate- 

ly receiving an Atomic Energy Commission reactor operator's li- 
cense. This program is described. 


59391 (EPRI-SR—28, pp 89-100) Reactor operator screening 
test experiences. O’Brien, wi. (Duquesne Light Co. Co., Pittsburgh 
Penkala, J.L.; Witzig, W.F. Jan 1976. 
From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 
In Workshop on power plant operator selection methods. 
When it became apparent to Duquesne Li 7 Company of 
Pittsburgh, Pennsylvania, that the throughput of their candidate 
selection-Phase I training-reactor operator certification sequence 
was something short of acceptable, the utility decided to ask consul- 
tants to make recommendations with respect to candidate selection 
procedures. The recommendation implemented was to create a Nu- 
clear Training Test that would predict the success of a candidate in 
completing Phase I training and subsequently qualify for reactor 
operator certification. The mechanics involved in developing and 
calibrating the Nuclear Training Test are described. An arbitration 
dociten tes resulted when a number of International Brotherhood 
of Ele Electrical Workers union employees filed a grievance alleging 
that the selection examination was unfair, invalid, not job related, 
inappropriate, and discriminatorily evaluated is also discussed. The 
arbitration decision favored the use of the Nuclear Training Test. 


59392 (EPRI-SR—28, pp 101-106) Validity study of the 16PF in 
terminal air traffic control work. Karson, S.; O'Dell, J.W. (Eastern 
Michigan Univ., Ypsilanti). Jan 1976. 

From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 

In Workshop on power plant operator selection methods. 

Personality test scores obtained in 1966 from the 16PF, Form 
A are compared with supervisory ratings on overall job ability made 
at least two years later on a sample of 510 terminal area journeymen 
controllers. Those rated above average were found to differ signifi- 
cantly from those rated below average in ability on one primary 
personality factor, namely, C (ego strength). Other factors which 
approached significance are also discussed. The present study repre- 
sents an attempt to determine whether personality factor scores are 
valid over longer periods of time in successfully discriminating 
journeymen terminal controllers rated above and below average in 
overall ability by their supervisors. 


59393 (EPRI- 2, pp 107-118) NUS operator selection expe- 
rience. Kaiz, G.H. (NUS Corp., Rockville, MD). Jan 1976. 
From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 
In Workshop on power plant operator selection methods. 
The selection process, os elements, implementation 
schedule, and program results of the NUS Corp. reactor operator 
training program are described. 


59394 (EPRI-SR—28, pp 125-126) Proposed validation study for 
power plant operators. Burns, W.C. (Pacific Gas and Electric Co., 
San F Francisco). Jan 1976. 
From Workshop on power plant operator selection methods; 
Palo Alto, California, pay — of America (USA) (2 Jun 1975). 
In Workshop lant operator selection methods. 
Tasks cape a Validation ‘ a y of methods for selecting power 
plant operators are outlined. 


59395 (EPRI-SR—28, pp 127-132) Effective operator selection 
for fossil fuel and nuclear power plants. Salvendy, G.; Fulford, P.J.; 
McCormick, E.J.; Kantowitz, B.; Snyder, C.; Crossman, E.R.F.W. 
(Purdue Univ., West Lafayette, IN). Jan 1976. 

From Workshop on power plant operator selection methods; 
Palo Alto, Sy nited States of America (USA) (2 Jun 1975). 

a orkshop on power plant operator selection 

interdisciplinary study of selection methods for 

power oun operators is discussed. 


— (EPRI-SR—28, oe ee enows Strategies, problems, and pit- 
in selection mette, M.D. (Univ. of Minnesota, 
Min lis). Jan en 
rom a cag a power plant operator selection 


methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 
In Workshop on power plant operator selection methods. 
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Four broad areas representing the most usually encountered 
difficulties in selection research: (1) studying the job, (2) rating the 
job effectiveness of incumbents, (3) choosing a validation strategy, 
and (4) assuring statistical stability of selection decision rules. 


59397 (HEDL-TI—75001-1) FSAR Q; responses supplement 7. 
— Engineering Development Lab., Richland, Wash. (USA)). 
Apr 1977. Contract EY-76-C-14-2170. Sp. . 
Information is presented concerning hazardous materials, con- 
trol room radiation exposures, and radiation protection procedures. 


59398 (HEDL-TI—75002-7) Distribution of revisions to FFTF 
FSAR. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 9 May 1977. Contract EY-76-C-14-2170. 8p. . 

Information is presented concerning FFTF components and 
systems and reactor kinetics. 


59399 (NP—22263) Report on nuclear power plant delays in New 
England. Bedrosian, P.H.; Bean, R.L.; Klock, T.; Bishop, R.; Meis- 
ter, R.; Day, D.; Schwartz, S.; Thorpe, M.J. (New England Federal 
Regional Council (USA). Energy Resource Development Task 
Force). Nov 1976. 59p. TIC. 

New England faces serious problems in the matter of energy 
supply for regional needs. This is due partly to its geographic 
location at essentially the end of the nation’s energy supply line and 
partly to the lack of natural energy resources. These factors place 
the region in a position of relying on other areas of the country and 
the world for fuel, especially fossil fuel for use in domestic, commer- 
cial and industrial applications. Although nuclear plants would help 
alleviate energy problems in the Northeast, a major problem is the 
occurrence of unnecessary delays contributing to long lead times for 
developing such facilities. A nuclear power plant can actually be 
constructed in about 4 to 6 years, yet such a plant typically takes 10 
years to be installed. Regulatory aspects are more amenable to 
modifications in time schedules and alterations in procedures to 
reduce delays than any other aspect of power plant development. 
They are, therefore, the major areas of concern in the Bulk Power 
Committee's investigation of delays in completing nuclear plants. 
Such delays not only exacerbate the already troubled energy situa- 
tion in New England, but also increasingly add to the final cost of 
plants at a rate of about 40 million dollars for each year of delay. 
Seabrook, Units i and 2 and Pilgrim 2, selected for study by the 
Committee, were each delayed about 14 months and each faced 
essentially similar regulatory problems. Major causes of delay gener- 
ally related to the many different regulatory — and regulations 
which must be addressed by the utilities. table among delay 


features are the following regulatory characteristics: (1) Uncoordin- 
ated interagency regulatory procedures, (2) Extended intervention 
proceedings, and (3) Continued change in existing regulations. 


59400 fe olin mn Indexes to Nuclear 
Commission issuances, July—December 1976. (Nuclear Re; tory 
Commission, Washington, ”D. C. (USA)). 1976. 86p. (NTISUB/B— 
142-76/404). NTIS $3.25. 

Issuances of the Atomic Safety and Licensing Board (ASLB), 
the Atomic Safety and Licensing Appeal Board (ASLAB), and 
regulatory issuances of the Commission (NRC) for the —_— 
through December 1976 appear in Nuclear Regulatory 
Issuances, NRCI-76/7 through NRCI-76/12. Digests and indexes for 
these issuances are presented in this document. These digests and 
indexes are intended to serve as a guide to the issuances. 


= (NTISUB/C/142—77/004) Nuclear Regulatory Commis- 
sion issuances. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Apr 1977. 436p. NTIS $4.75. 
Issuances received for the U.S. Nuclear Regulatory Commis- 
sion, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. 


59402 (NUREG—0025-15) Monthly inspection summary report. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Inspection and Enforcement). Mar 1977. 68p. NTIS $4.00. 

The Monthly Inspection Summary Report is a monthly sum- 

mary of inspection activities by the staff of Regional Offices of the 
Us. S. Nuclear Regulatory Commission. Its purpose is to provide 
facility status and other significant information to the NRC manage- 
ment and to the public. The material is presented by region under 
the following categories: nuclear power reactors; fuel cycle facilities; 
and research and test reactors and materials licensees. 


59403 (NUREG—0025-16) Monthly inspection summary report. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Inspection and Enforcement). Apr 1977. 72p. NTIS $4.00. 
Inspection activities at nuclear power plants and fuel cycle 
peery 324 the U.S. Nuclear Regulatory Commission are summa- 


59404 (NUREG—0030-77/6) Nuclear power plants. Construc- 
tion status report, data as of May 31, 1977. Data for decisions. 
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(Nuclear Regulatory Commission, Washington, D.C. (USA)). Jun 
1977. vp. NTIS $10.00. 

Data are presented on the construction status of nuclear 
power plants in the U.S. as of May 31, 1977. The data include 
licensing activities affecting the construction as well as detailed 
information on construction activities and schedules. 


59405 (NUREG—0030-77/7) Nuclear power plants. Construc- 
tion status data as of June 30, 1977. Data for decisions. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). Jul 
1977. vp. NTIS $10.00. 

The report is designed to provide the necessary information 
for monitoring the progress of construction of nuclear power plants. 
It provides data for synchronizing the licensing process with predict- 
ed fuel loading dates, as well as providing a central federal govern- 
ment report for commercial reactor construction. It utilizes data 
collected from the utilities sponsoring these projects and the Office 
of Inspection and Enforcement, NRC, and analyzed by the Office of 
Management Information and Program Control in the implementa- 
tion of Management Information Systems. The status of the 92 plants 
authorized to engage in construction activities is summarized. This 
total includes 4 plants with construction exemptions, and 18 plants 
with Limited Work Authorization Permits. 


59406 (NUREG—0090-7) Report to Congress on abnormal oc- 
currences, January—March 1977. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Management Information and 
Program Control). 1 May 1977. 16p. NTIS $3.50. 

Section 208 of the Energy Reorganization Act of 1974 identi- 
fies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
quarterly report of such events to be made to Congress. This report, 
the eighth in the series, covers the period from January 1 to March 
31, 1977. The NRC has determined that during this period: there 
were no abnormal occurrences at the 63 nuclear power plants 
licensed to operate; there were no abnormal occurrences at fuel 
cycle facilities (other than nuclear power plants); and there was one 
abnormal occurrence at other licensee facilities. The event involved 
an inadvertent radiation exposure to two painters while working in 
an area where industrial radiography was being performed. This 
report also contains information updating previously reported abnor- 
mal occurrences. 


59407 (NUREG—0196) Success factor evaluation panel. Improv- 
ing regulatory effectiveness in federal/state siting actions. Haggard, J. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of State Programs). Mar 1977. vp. NTIS $6.00. 

The conclusions and recommendations of a panel evaluating 
effectiveness in the regulation of nuclear facilities are presented. 


59408 (NUREG/PRDI—77/7) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Jul 1977. 120p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. (DG) 


59409 (NUREG/PRDI—77/8) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Aug 1977. 64p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. (DG) 


59410 (PB—264411) U.S. Nuclear Regulatory Commission 

estimates Fiscal Year 1978. Appropriations: salaries and ex- 
penses. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Mar 1977. 80p. (NUREG—0039-2). NTIS PC A05/MF 


Budget estimates are presented for: nuclear reactor regulation 
(NRR); Stenderds development (SD); Inspection and enforcement 
(IandE); Nuclear material safety and safeguards (NMSS); Nuclear 
regulatory research (RES); Program technical support (PTS); and 
Program direction and cluliieetion (PDA); Special supporting 
tables are included. 


59411 (RDT-F—9-4T(4-77)) Requirements for construction of 
nuclear system components at elevated temperatures (supplement to 
ASME Code Cases 1592, 1593, 1594, 1595, and 1596). (Energy 
Research and Development Administration, Washington, D.C. 
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(USA). Div. of Reactor Development and Demonstration). Apr 
1977. Contract EY-76-C-14-2170. 21p. . 

This standard provides rules for the construction of Class 1 
nuclear components, parts, and appurtenances for use at elevated 
temperatures. This standard is a complete set of ee only 
when used in conjunction with Section III of the ASME Boiler and 
Pressure Vessel Code (ASME Code) and addenda, ASME Code 
Cases 1592, 1593, 1594, 1595, and 1596, and RDT E 15-2NB. 
Unmodified paragraphs of the referenced Code Cases are not - 
ed in this standard but are a part of the requirements of this 


59412 (RDT-INDEX—({7-77)) Index of RDT standards. 
(Energy Research and Development Administration, Washi 
D.C. (USA). Div. of Reactor Development and Demonstration). Jul 
1977. Contract W-7405-ENG-26. 35p. . 

The July 1977 Index of RDT Standards for the period April 
through June 1977 is presented. 


59413 (TVA-TR—75-1(Rev.2)) oy assurance program de- 
scription for the design, and operation of TVA nuclear 
power plants. (Tennessee Valley Authority, Chattanooga (USA)). 
1975. vp. Valley Authority, Chattanooga, TN. 

This topical report presents the Tennessee Valley Authority 
(TVA) Quality Assurance Program developed for the planning, 
design, construction, operation, and maintenance of TVA nuclear 
plants. When referenced in an SAR, the report is intended to be used 
for sections 17.0, 17.1A, and 17.2 of TVA’s Safety Analysis R 
Chapter 17, "Quality Assurance,” in accordance with the C's 
Standard Format and Content of Safety Analysis — for Nucle- 
ar Power Plants-LWR Edition, Rev. 2 (September 1975). TVA’s QA 
Program meets the requirements of 10 CFR 50, Appendix B. This 
topical report is intended to be a comprehensive description of the 
program and will be amended as necessary to keep it up to date. 


59414 Operating plant licensing support. Tipton, T.E. (Jersey 
Central Power and Light Co., Morristown, NJ). Trans. Am. Nucl. 
Soc., Suppl.; 26: No. 1, 30-31(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence = — operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59415 Inspection and enforcement views. Dance, H.C. (Nuclear 
Regulatory Commission, Atlanta). Trans. Am. Nucl. Soc., Suppl.; 26: 
No. 1, 31-32(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59416 Peach Bottom decommissioning and component removal. 
Kohler, E.J. (Philadelphia Electric Co.); Steward, K.P.; Iacono, J.V. 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 51(Aug 1977). 

From Transactions of the American Nuclear confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59417 Quality assurance in Japan's nuclear power plants. Miki, 
M. (Hitachi Works of Hitachi Ltd., Japan). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 33-34(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59418 Role of nuclear standards in nuclear technology transfer. 
Neider, R.; Becker, K. (Federal Inst. for Materials Testings (BAM), 
Berlin). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 34(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59419 Quality assurance. Ellis, B.G. (Central Electricity Gener- 
ating Board, London). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 34- 
35(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59420 Quality assurance as a means of nuclear technology trans- 
fer. Buerkle, W.; Kaden, W. (Kraftwerk Union AG, Erlangen, Ger.). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 35-36(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


§9421 Quality assurance during operation of a nuclear plant. 
Knockaert, M. (Electricite de France, Paris); a2 i; Hostache, G.; 
Wiesendanger, M. Trans. Am. Nucl. Soc., Suppl.; 25 : No. 1, 36(1977). 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


Quality assurance: a commitment for management; an 
indoctrination for personnel. Smets, J. (Association Vincotte, Rhode- 
Saint-Genese, Belgium). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
37(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59423 Quality assurance, quality control, and maintenance of 
trained ina country’s nuclear power 
plant. Haque, A.S.M.E. (Bangladesh Atomic Energy Commission, 
Dacca). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 37-38(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59424 Need for standards and standardization in nuclear technol- 
ogy. Abedinzadeh, R. (Atomic Energy tion of Iran, Tehe- 
ran). Trans. Am. Nucl. Soc., Suppl.; 25; No. ~“ 38(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59425 Quality assurance training. Kreh, E.J. (Westinghouse 
Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
38-39(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59426 IAEA's activities in safeguarding nuclear materials and in 
developing internationally acceptable codes and guides for nu- 
clear power plants. Rometsch, R.; Specter, H. (International Atomic 
Energy Agency, Vienna). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
40(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59427 U.S. nuclear export policy. Kennedy, R.T. (U.S. Nuclear 
Regulatory Commission, Washington, DC). Trans. Am. Nucl. Soc., 
Suppl; 25: No. 1, 40-41(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59428 Safety standards and regulations in the USA and Germany. 
Franzen, L.F.; Kraut, A. (Reactor Safety Inst., Cologne). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 43-44(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59429 Experience in transfer of nuclear regulatory and safety 
technology. Mason, E.A. (Nuclear Regulatory Commission, Wash- 
ington, DC). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 49(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59430 Physical protection for systems and components important 
to safety. La Grange Park, IL; American Nuclear Society (1977). 
28p. (ICONS—02194). . 

The scope of this Standard is to establish the physical protec- 
tion criteria — systems and components important to safety in 
nuclear pow stations that are either light water moder- 
ated and cooled (LWR <i (LWR) or graphite moderated and cooled 
(HTGR). This Standard is also generally applicable to o reactor 
types. Included in the scope of this Standard is an identification of 
potential hazards to systems and components important to safety, 
and an acceptable means of insuring the protection of this equipment 
from the hazards. 


§9431 Overpressure protection of low pressure systems connected 
to the reactor coolant pressure boundary. La Grange Park, IL; 
American Nuclear Society (1977) 13p. (ICONS—02193). 

The purpose of this Standard is to minimum require- 
ments for the overpressure of low pressure systems con- 
nected to the reactor coolant re light water- 
cooled nuclear power oy The provisions of Standard shall 
be complied with in the design of a light water-cooled nuclear 
power plant. 


59432 Radiological control at research reactor facilities. La 
See 17p. ICONS— 
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This Standard describes the minimum elements of a radiologi- 
cal contre! plan necessary to provide an acceptable level of radiation 
protection for personnel at research reactor facilities and the general 
public. 


59433 Safety-related control air systems. Hinsdale, IL; Ameri- 
can Nuclear } mae 1 tt ip 9 13p. (ICONS 02189). 

This S applies to those portions of the control air 
system that furnish air required to support, control, or operate 
systems or portions of systems that are safety related in nuclear 
power plants. This Standard relates only to the air supply grmar a 
for safety-related air operated devices and does not apply to the 
safety-related air operated device or to air operated actuators for 
such devices. The objectives of this Standard are to provide (1) 
minimum system design requirements for equipment, piping, instru- 
ments, controls, and wiring that constitute the air supply system; and 
(2) the system and component testing and maintenance requirements. 


59434 Source term ication. Hinsdale, IL; American Nucle- 


ar Society ( an. 22p. (ICONS—021 
This S dard establishes typ’ joa I long-term concentrations of 


principal sodianiies in fluid connate of light-water-cooled nuclear 
power plants for use in estimating the expected release of radioactive 
materials from various effluent streams. These fluid streams are: 
BWR reactor water and steam; PWR reactor coolant; and PWR 
steam generator water and steam. The concentrations in fluid 
streams of BWR’s and PWR’s are treated in a similar manner, but 
have different numerical values because of the basic differences 
between the systems. The numerical values given in this Standard 
are based on available data from operating plants which use Zircaloy 
clad uranium-dioxide fuel. The values are given for a set of reference 
conditions and guidance is provided for adjusting to other condi- 
tions. 


59435 Standards for determining design basis flooding at power 
reactor sites. Hinsdale, IL; American Nuclear Society (1977). 52p. 
(ICONS—02190). . 

This document presents standards to establish design basis 
flooding for safety-related features at power reactor sites. Method- 
ology is described to evaluate the flood having virtually no risk of 
exceedance that may be caused by: precipitation and snowmelt and 
any resulting dam failures; seismically induced dam failures; surge or 
seiche and attendant wind-generated wave activity; or a reasonable 
combination of these events. 


59436 Nuclear plant reliability data collection and reporting 
system. Hinsdale, IL; American Nuclear Society (1977). 12p. 
(ICONS—02191). . 

The objective of a nuclear plant reliability data collection and 
reporting system is to provide the data necessary to produce reliabil- 
ity or failure statistics on the safety-related components and systems 
of nuclear electric power plants. The system is designed to meet the 
needs of the operators and designers of nuclear electric power 
plants, nuclear steam supply systems, the manufacturers, and the 
regulatory agencies. Reliability data are available for both compo- 
nents and systems. 


59437 Be wag nuclear powerplant leadtimes: many obstacles 
remain. W rr DC; Nuclear Regulatory Commission (1977). 
23p. ee 


belinves that an essential element in reducing nuclear 
powerplant leadtimes is early site reviews before utilities select 
mag 4 pe ee designs and submit construction permit applica- 
ya C feels that a: should work jointly with all the States to 
identify and compare the various legal and procedural requirements 
as a first step in developing some commonality in the licensing 
og and in reducing the timeframe for getting powerplants on 
ine. 


59438 Effects of Californian PRC 25500 on nuclear power plant 
licensing. Hahn, F.J. (Energy Resources Conservation and Develop- 
ment Commission, Sacramento, ase I1.2.1-I1.2.10 of In Nuclear 
power plant construction licensin; startup. Hinsdale, IL; Ameri- 
can Nuclear Society, Inc. CSS. 

From American Nuclear Society’s topical meeting; Los An- 
geles, CoS USA - A ag Sep 1976). 


The California Public Resources Code 25500 established the 
Energy Resources Conservation and Development Commission on 
January 7, 1976. This Act mandated that the Commission process 
——e for new power plants within very specific ti 

paper presents the intent and timing of the two-phase licensing 
procedure and illustrates the effect of this procedure on power plants 
already into the NRC licensing — and on power plants which 
are in the beginning of the site selection process. 


59439 Steet See Sngpestn Min Sofeeed end etete sing ent Bee 
ing process. Hartman, R.M. (Envirosphere Co., Norcross, GA). pp 
I1.3.1-I1.3.12 of In Nuclear power plant construction 

startup. Hinsdale, IL; American Nuclear Society, Inc. (1976). 





DEC. 31, 1977 


From American Nuclear Society’s topical meeting; Los An- 
geles, Californie, USA (13 Sep 1976). 

See CONF-7609154—. 

‘The environmental, health, and safety regulatory process has 
slowly evolved into a vast number of complex and uncoordinated 
institutional processes. These processes add unnecessary project 
costs, in addition to stifling and deterring government and industry 
from meeting their full responsibilities. The regulatory process is 
weighted down with inflexibility, staff bureaucracies, duplication of 
effort, and confusing court cases. The process has become so com- 
plex and bureaucratic that it appears incapable of being patched up 
or reformed from within. Thus, a whole new regulatory process, 
more integrated, simplified, and expeditious is needed. 


59440 Duplicate plants: one approach to standardized licensing 
that works. Leddick, R.S.; Schuster, A.G. (Northern States Power 
Co., Minneapolis). pp II.4.1-i1.4.6 of In Nuclear power plant con- 
struction licensing and startup. Hinsdale, IL; American Nuclear 
Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

The SNUPPS concept is a multi-utility, multi-site approach to 
the duplicate plant option to standardized licensing. Five utilities 
have joined together to design, procure, license, and construct 
nuclear power plants in four states. The companies, their agents, and 
consultants have cooperated to a high degree in the effort, and there 
are many benefits to this approach to design and licensing. Licensing 
has progressed to where staff review of the duplicate plant and the 
safety aspects of each site has been successfully completed, and 
construction has begun on the first plant. The SNUPPS organization 
has provided a unique mechanism for detailed review of the power 
plant design. Each of the SNUPPS utilities has been able to concen- 
trate on areas of particular concern, resulting in a better overall 
design. 


59441 Will nuclear power plant standardization reduce the licens- 
ing impact on construction. Allen, J.M. (Arizona Nuclear Power 
Project, Phoenix); Bingham, W.G.; Keith, D.G. pp II.5.1-I1.5.7 of In 
Nuclear power plant construction licensing and startup. Hinsdale, 
IL; American Nuclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609 154—. 

The NRC and the nuclear industry have been pursuing stan- 
dardization quite vigorously in an effort to reduce the cost and 
schedule for the design and construction of nuclear power plants. 
The NRC is currently reviewing standard plant applications submit- 
ted under each of four standardization options. In addition, the NRC 
has published Standard Review Plans and Standard Technical Speci- 
fications. Although problems exist in the implementation of stan- 
dardization and in areas unaffected by standardization, each of these 
standardization methods has the potential to reduce the licensing 
impact on construction. 


59442 ae implementation of a project plan to obtain an 

operating license. De Lorenzo, R.A.; Leskovjan, L.L. (Florida 

Power and Light Co., Miami). pp II.6. 1-11.6.13 of In Nuclear power 

ae construction licensing and startup. Hinsdale, IL; American 
uclear Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, ——_ USA “hag Sep 1976). 

See CONF-7609 154— 

Obtaining an Operating License from the Nuclear Regulatory 
Commission is a project activity which r — planning just as do 
other — activities. In order to obtain the License in accordance 
with Project Schedule, the licensing An and schedule should be 
incorporated into the project plan and schedule. At Florida Power 
and Light Company, t the St. Lucie Unit No. 1 Project Team did this 
to obtain an Operating License on schedule for that unit. The paper 
describes how the licensing plan was formulated, how the plan was 
integrated into the project plan, and how the plan then was imple- 
mented successfully. 


59443 NRC inspection of initial plant testing: the program and 
recent experience. os, M.H. (Nuclear Regulatory Commission, 
Walnut Creek, CA). pp VII.5S.1-VII.5.6 of In Nuclear power plant 
construction licensing and startup. Hinsdale, IL; American Nuclear 
Society, Inc. (1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

The current NRC inspection program provides in very specif- 
ic detail the inspection objectives and methods of inspection for all 
phases of a reactor project beginning with the pre-construction 
permit phase and continuing through the construction, testing and 
the operations phases. The paper provides a description of some of 
the specific aspects of the NRC inspection program for a reactor 
project during the initial preoperational, low power and power 
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ascension testing phases and discusses recent inspection findings 
resulting from the implementation of the inspection program by 
NRC inspection personnel. This very detailed inspection program 

aimed at providing a means for NRC inspection personnel to oT to effec. 
tively and uniformly accomplish chair napocl inspection responsibilities. 


59444 Analysis of the California nuclear ea ~— NCA op 
Lorenzini, P.G. (Atomics International Div., 

62-68 of In Energy LA: tackling the crisis. Rober F J.W. v ted 
North Hollywood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
aaa California, United States of America (USA) (19 May 

See CONF-7605141—. 

At a time when the United States faces a serious a ag 
problem of providing adequate supplies of energy, the bam the se 
California were asked to vote on a that would ban use 
of one of the most promisin ing sources of energy--nuclear 
California Initiative was ed a "Safeguards Initiative’; does, 
the intent of the Initiative was to shut down existing nuclear 
and prevent the construction of new plants, the author fe He 
further feels it was ill-conceived and ill-timed, unnecessary, duplici- 
tous, deceptive in intent and was potentially very damaging to the 
State of California. 


59445 Nuclear power standardization: myth or mandatory. 
herd, W.C. (C. F. Braun and Co., Alhambra, CA). pp 160-166 of 
Energy LA: tackling the crisis. Robinson, J.W. (ed.). North Holly- 
wood, CA; Western Periodicals pr th 

From Los Angeles Council of En: tists meeting; 
we California, United States at han sie (OSA) (19 May 

See CONF-7605141—. 

The present utility power dilemma mandates the 
of standardization as the presently viable solution. U ing of 
the problem’s evolution, the acceptable standardization concepts, 
and the philosophical changes required for acceptance are the sub- 
jects of this presentation. 


ECONOMICS 
REFER ALSO TO CITATION(S) 58663, 60031 


59446 Manpower training for nuclear power programs in develop- 
ing countries. Aslam, M. (Atomic Energy Commission, I 
Pakistan); Inam-ur-Rehman; Malik, A.R. Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 71(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59447 Technologies for meeting future electric power needs. Fal- 
kenberry, H.L. (Tennessee Valley Authority, Chattanooga). Trans. 
Am. Nucl. Soc., Suppl.; 26: No. 1, 1-2(Aug 1977). 

From Transactions of the American Nuclear confer- 
ence = — operating experience; Chattanooga, TN, USA (7 
Aug 1 ' 


59448 Problems 0’ Swe omer: of the first nuclear power 
plant in developing reference to Egypt. Efrat, 
K.; El-Fouly, M.; EiSeiedi A A. (Atomic Energy Establishment, 
Cairo). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 15(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59449 Implementation of nuclear energy in Iran. Sotoodehnia, 
A. (Atomic Energy Organization of Iran, Teheran). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 15-16(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59450 Implementation of nuclear power 

C.C. (Comision Nacional de Energia A 

Am. Nucl. Soc., Suppl.; 25: No. 1, 17(1977). 
From Iran conference on the transfer of nuclear technology; 

Persepolis/Shiraz, Iran (10 Apr 1977). 


in Argentina. Madero, 
Buenos Aires). Trans. 


59451 Implementation of nuclear power in Spain. Alonso, A 
(Junta de — - Nuclear, Madrid). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 18(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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59452 Energy in Bangladesh: development and peaceful uses. Ali, 
M.I. (Bangladesh Atomic Energy Commission, Dacca). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 18-19(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


the economic of nuclear technol- 
ogy. Chu, N. YM Y.; "Sarphy, G. (lowa State Univ., Ames). Trans. Am. 
Nucl Soc., Suppl.; 25: No. 1, 135(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59454 New method of long-range energy demand forecast from 
worldwide standpoint. Aoki, H. (Electric Power Development Co., 
Tokyo). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 1301371979), 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59455 Economic considerations in selecting a nuclear versus coal- 
fired plast. Kumar, P. (Jacobs Engineering Co., Pasadena, CA). pp 
142-147 of In Energy LA: tackling the crisis. Robinson, J.W. (ed.). 
North Hollywood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of Enginee1s Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

In recent years, multifold costs of crude oil and natural gas 
have created new awareness for the cost of energy. This has left 
primarily nuclear power and coal-fired plants to compete for provid- 
ing future sources of energy. The economic considerations for 
selecting a nuclear power plant versus coal-fired plant are discussed. 


59456 (ERDA-tr—303) Principles of systems investigations in 
nuclear Dollezhar, N.A.; Melent’yev, L.A. [nd]. Transla- 
tion of USSR report. 19p. Dep. NTIS, PC A02/MF AOI. 

The following topics are discussed: (1) selection of optimum 
long-term stragegy for the development of nuclear power; (2) deter- 
mination of the economically desirable and realistically achievable 
share of nuclear fuel in the fuel-energy balance of the USSR; and (3) 
establishment of the most effective utilization of nuclear power 
plants and electric power systems. 


CONSTRUCTION AND OPERATION 


59457 Training engineers for NSSS bid evaluation. Lish, K.C. 
(Burns and Row, Inc., Oradell, NJ). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 88(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59458 Nuclear power plant cooling system selection. Ko, S.C. 
(Kaiser aoe Oakland, Calif). J. Power Div., Am. Soc. Civ. Eng.; 101: 
No. 1, 55-67(Jul 1975). 

A method of cost-effectiveness was used to identify the best 
cooling system for a 4,400-MW nuclear power plant. Three alterna- 
tive cooling systems were analyzed: (1) Recirculating cooling pond, 
(2) recirculating spray channel, and (3) a combination of spray 
channel and cooling pond. Each of the three alternative cooling 
systems were evaluated and analyzed against a set of criteria to 
satisfy the goal of minimal environmental impact, least economic 
expenditure, and maximized cooling efficiency. Pitfalls of making a 
biased endorsement of a system were examined using a sensitivity 
analysis. The cost-effectiveness approach utilized in this study does 
not rely on weighting and ranking which are common practices of 
other approaches in evaluation of alternative systems. The pitfalls 
and fallacies of weighting and ranking are presented. 6 refs. 


59459 Role of offshore nuclear power wa Fischer, J.A.; 
Singh, H. (Dames and Moore, New York, NY). J. Power Div., Am. 
Soc. Civ. Eng.; 101: No. 1, 1-9(Jul 1975). 

Americans are demanding more and more electricity with the 
rate of comsumption doubling in the pas: 10 yr, and this rate of 
increase promises to continue. At the same time, society is demand- 
ing that the electrical industry generate power that is safe, reliable, 
environmentally clean, and economical. There are several very good 
reasons for locating a nuclear plant offshore. [n certain states, such 
as New Jersey, where demand for electrical energy is skyrocketing 
and land acquisition is a major problem, land-based plants are no 
longer feasible. The technical and economic feasibility of construct- 
ing an offshore nuclear power plant has been recently established. 
The writers are of the opinion that the idea of offshore nuclear 
power plants will gain momentum in the near future. 


ERA VOL. 2, NO. 24 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 58434, 59166, 59937, 60527 


59460 Fuel management teaching experience: successes and prob- 
lems. Witzig, W.F.; Levine, S.H. (Pennsylvania State Univ., Univer- 
sity Park). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 85(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59461 Integral fuel and waste management schemes for the imple- 
mentation of nuclear power. Heller, A.; Schumacher, H. (Electrowatt 
Engineering Services, Ltd., Zurich). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 127(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59462 Fuel cycle of nuclear fuels - an introduction. Keller, C 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Schule fuer 
Kerntechnik). Chem. Zitg.; 100: No. 11, 451-459(Nov 1976). (In 
German). 

The nuclear fuel cycle may clearly be divided into two parts: 
the supply part and the ‘back-end’ part. The supply of the nuclear 
reactors with nuclear fuel materials includes exploration and mining 
uranium ores, refining of the uranium concentrates to produce 
nuclear-grade uranium, the enrichment of the only fissile isotope 
235 and the fabrication of fuel elements for the nuclear reactor. The 
fabrication of plutonium containing fuel elements via the recycling 
of plutonium for light water reactors also belongs to the supply part. 
Most occurring problems of this first part of the nuclear fuel cycle 
seem to be solved, however, it is absolutely necessary to guarantee 
the long-term supply of nuclear reactors with uranium by steadily 
increasing in future the exploration and exploitation efforts. After 
burn-up of the nuclear fuel elements in the nuclear reactor to 
produce energy, the ‘back-end’ part begins. After a short cooling 
time for decay of the short-lived fission products, the fuel elements 
must be transported to the reprocessing plant. Here, a separation by 
liquid-liquid extraction (PUREX-process) into the re-usuable fissile 
elements (uranium and plutonium) and the radioactive waste is 
carried out. Whereas the purified nuclear fuel material is re-used in 
the fabrication of fuel elements, the radioactive waste is concentrat- 
ed and solidified in the form of glasses for long-time storage in salt 
caverns far from the biosphere. This introduction to the nuclear fuel 
cycle discusses both the supply and ‘back-end’ parts with the aim to 
demonstrate the present stage of knowledge and to clarify the 
problems which are now under way to be solved. 
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59463 (ORNL/TM—S5914) Very-high-temperature gas reactor 
environmental assessment. Baumann, C.D.; i C.J.; 

Compere, E.L.; Row, T.H. (Oak Ridge National Lab., Tenn. 
(USA)). Aug 1977. Contract W-7405-ENG-26. 89p. Dep. NTIS, PC 
A05/MF AO1. 

The operation of a Very High Temperature Reactor 
(VHTR), a slightly modified General Atomic type High Tempera- 
ture Gas-Cooled Reactor (HTGR) with 1600 F primary coolant, as a 
source of process heat for the 1400°F steam-methanation reformer 
step in a hydrogen producing plant (via hydrogasification of coal 
liquids) was examined. It was found that: (a) from the viewpoint of 
product contamination by fission and activation products, an Inter- 
mediate Heat Exchanger (IHX) is probably not necessary; and (b) 
long term steam corrosion of the core support posts may require 
increasing their diameter (a relatively minor design adjustment). 
However, the hydrogen contaminant in the primary coolant which 
permeates the reformer may reduce steam corrosion but may 
duce other problems which have not as yet been resolved. An fax 
in parallel with both the reformer and steam generator waar solve 
these problems, but probably at greater cost than that of increasing 
the size of the core support posts. It is that this 
corrosion problem be examined in more detail, especially by investi- 
gating the performance of current fossil fuel heated reformers in 
industry. Detailed safety analysis of the VHTR would be required to 
establish definitely whether the IHX can be eliminated. Water and 
hydrogen ingress into the reactor system are potential problems 
ee eee eee, Dae Sees We | uire 

ysis, researc’ elopment within the for 
development of the VHTR. —— 


59464 Heat exchanger for nuclear reactor installations. Marsch, 
H.D. (to Friedrich Uhde GmbH). US Patent 4,026,675. 31 May 1977. 
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Priority date 1 Jul 1974, German, Federal Republic of (F.R. Ger- 
many). 6p. 

A heat exchanger for a nuclear reactor of the cavern type 
comprises a double walled vessel disposed within a steel liner. The 
vessel contains a large number of reaction tubes provided with a 
catalyst through which the material to be reformed flows. The outlet 
pipes of the reaction tubes act as a heat exchanger in the outer space 
of the vessel, which is filled with water. The vessel rests upon a 
bracket on the iower part of the liner, and the space between the 
liner and vessel in the region of the bracket is sealed by a double 
flange structure. At the top of the vessel, seal is effected by a cover, 
membrane ring, and a double flange arrangement. The annular space 
between the liner and vessel is sealed by a packing against the 
—_ gas nozzle leading from the interior of the vessel. 5 claims, 1 

igure. 


59465 Multipurpose nuclear process heat for energy supply in 
less-industrialized countries. Bohn, T. (Kernforschungsanlage, Jue- 
lich, Ger.); Hukai, R.Y.; Inden, P.; Oesterwind, D.; Pessine, R.T.; 
Pienoni, R.R.; Schulten, 'R. Trans, Am. Nucl. Soc., Suppl; 25: No. 1, 
147(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59466 Energy problems and development of a multipurpose 
VHTR in Japan. Murata, H.; Taketani, K.; Aochi, T. (Japan Atomic 
Energy Research Inst., Tokyo). Trans. Am. Nucl. Soc., Suppl; 25: 
No. 1, 147-148(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59467 Combination of a high-temperature reactor with a plant for 
splitting off and separation of hydrogen and with a thermal power 
plant. Bachl, H. German(FRG) Patent 2,507,821/A/. 2 Sep 1976. 5p. 
(In German). 

2 figs. 

The combination of a high temperature nuclear reactor with a 
plant for the production of hydrogen from the working steam of a 
steam power process is suggested in which the working steam is 
heated up at low pressure using the hi - temperature of the helium 
circuit and the hydrogen is thus split off and separated. The working 
steam is then cooled down and the remaining heat is used for a 
tertiary process or recycled into the primary process. 


59468 Justification of the parameters and characteristics of satu- 
rated steam turbines for high-capacity district heating power plants. 
Zykov, S.A.; Budnyatskii, D.M.; Kuz’min, V.M.; Zaovrazhnova, 
M.N.; Radosh, V.P. Energomashinostroenie; No. 4, 6-8(Apr 1975). (In 
Russian). 

Selection of the profile, for initial and final parameters of 
turbines for large district heating power plants (nuclear power 
plants) with light water reactors is substantiated. A rough technical 
and economic comparison is made between nuclear heat-and-power 
plants and other sources of power supply using nuclear and organic 
fuels. It is concluded that nuclear heat-and-power plants with one 
1000 MW pressurized water reactor and two TK-450-500-60 turbines 
are the most efficient for areas in the European part of the USSR 
with thermal loads between 1000 and 2000 Gcal/hr. 10 refs. 


59469 Nuclear power stations and the heat pump. Savi, M. Con- 
dizionamento Aria; 19: No. 3, 215-223(Mar 1975). (In Italian). 

The article describes various systems of exploiting heat pro- 
duced by nuclear reaction especially in power stations in the FEC, 
discusses economic advantages of producing hot water at a set 
temperature, treats transport of hot water from power station to 
consumers, and discusses consumer sub-stations equipped with heat 
pumps and their efficiency. 


59470 Cyclical thermochemical process for producing hydrogen. 
Courvoisier, P.; Lessart, P. (to CEA, 75 - Paris (France)). French 
Patent 2,294,126/A/. 11 Dec 1974. 14p. (In French). 

The process described is for producing hydrogen from water 
using an external heat source. The heat is supplied by a gas flowing 
through reactors where the chemical transformations of the process 
take place. In icular, use is made of helium coolant collected 
from the outlet of a high temperature nuclear reactor. 
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59471 (P—5739) Cross-national comparison of nuclear reactor 
development strategies. deLeon, P. (Rand Corp., Santa Monica, Calif. 
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(USA)). Oct 1976. 53p. (CONF-7610102—-1). Corp., Santa Monica, 
CA $5.00. 


From 2. international congress on technology assessment; 
Ann Arbor, Michigan, United States of America (USA) (24 Oct 
1976). 

This paper discusses most of the variables or factors that have 
been advanced to explain the success or failure of the various 
national nuclear reactor programs. From the comparative analysis of 
these experiences, it is apparent that the inclusion of the relevant 
factors in the “technology delivery systems” (TDS) and multiple 
research approaches offer the most convincing evidence explaining 
the ultimate acceptance/rejection of the national RD and D pro- 
grams. It is equally apparent that these two variables are closely 
related. The policy implications which might thus be drawn from 
this cross-national survey suggest the inclusion of all the relevant 
actions in the RD and D process (i.e., ex cathedra policies are likely 
to fail) and the preservation of multiple research approaches until the 
major technical uncertainties are resolved. Many might consider 
these as obvious, but a brief review of the U.S. development of the 
FBR gives one reason to wonder if the “obvious” lessons of the 
LWR development have, in fact, been recognized, let alone appreci- 
ated. (auth) 


59472 Pakistan's experience in transfer of nuclear technology. 
Khan, M.A. (Atomic Energy Commission, Islamabad, Pakistan). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 6(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59473 Transfer of nuclear ym. experience of an R and D 
organization in a small country. Holte, G. (AB Atomenergi, Nyk 
ing, Sweden). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, a(i977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59474 Criteria for the choice of research programs in nuclear 
centers of developing countries. Mladjenovic, M.S. (Boris Kidric Inst. 
of Nuclear Sciences, Belgrade). Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 8-9(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59475 Utility training. Luxo, M.A.; Villaros, M.; Bruant, M. 
(Sofratome, Puteaux, France). Trans. Am. Nucl. Soc., Suppl.; 25: No. 
1, 10(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59476 Manpower requirements for nuclear power programs and 
associated training programs. Hammond, S.D.; Goodman, E.I. (Inter- 
national Atomic Energy Agency, Vienna). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 10-11(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59477 Experience in the transfer of nuclear techology. Sim 
a W. (Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. 
Soc., Suppl.; 25. No. 1, 11(1977). 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59478 Experience with education and training on the job. Laue, 
H.J.; Nentwich, D. (Gesellschaft fuer Kernforschung mbH, Karls- 
ruhe, Ger.). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 11-12(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59479 Training personnel for nuclear power stations in Argentina. 
(Comision Nacional de Energia Atomica, Buenos Aires). Trans. Am. 
Nucl. Soc., Suppl; 25: No. 1, 12-13(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


tion in the transfer of 


59480 Role of a national research 
nuclear technology. Ahmad, I. (Inst. of Nuclear Science and Tech., 
Rawalpindi, Pakistan). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 
13(197 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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el of technology transfer. Manzoor, C. (Atomic 
Organist of Iran, Teheran). Trans. Am. Nucl. Soc., 
yee 14-15(1977). 
Prom Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59482 Cooperation in research and development. Sowden, R.G. 
(Atomic Energy Research Establishment, Harwell, Eng.). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 20(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59483 in research and development. Ramanna, R. 
(Bhabha Atomic Research Centre, Bombay). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 21(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59484 People transfer: a sine qua non for technology transfer. 
Ahmed, M. (Bangladesh Atomic Energy Commission, Dacca). 
Trans. Am. Nucl. Soc., Suppi.; 25: No. 1, 21-22(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


countries. Afzal, S.A. (Bangladesh Atomic Energy Commission, 
Dacca). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 22(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59486 Cooperative venture in the research and engineering field 
between France and foreign countries. Moranville, C. (Commissariat a 
Energie Atomique, Gif-sur-Yvette, France). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 22-23(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59487 Project of Esfahan Nuclear Technology Center (ENTEC) 
eee ee of tee Mle ee R. (Atomic 
tion of Iran, Teheran). Trans. Am. Nucl. Soc., 
pa of 0. 1, 24(1977). 
Prom Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59488 Role of National Nuclear Research Centers in transfer of 
nuclear technology in developing countries. Bue a U. (Turkish 
Atomic Energy Commission, Ankara). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 26(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59489 Development of the Teheran Nuclear Research Center. 
Taherzadeh, M. (Atomic Energy Organization of Iran, Teheran). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 26-27(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


Role of small nuclear research centers in technology trans- 
fer. Gruemm, H. (Oesterreichische S' lischaft fuer Atomen- 
ergie GmbH, Vienna). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 27- 
28(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59491 Contribution of national research centers 
in nuclear transfer. Graf, J.J.; Millies, P. (Commissariat a I'Energi 
-~ ue, Gif-sur-Yvette, France). Trans. Am. Nucl. Soc., Suppl.; 
» 28(1977). 
wo Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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(Bangladesh Atomic Energy 
, Dacca). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 


erence on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59494 Experience in hy = research and development programs 
as eiucational systems for thermohydraulic engineering. Zaki, G.M. 
(Atomic Energy Establishment, Cairo); Fikry, M.M. Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 30-31(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59495 Owner's quality assurance as a tool for technology trans- 
o —— M.; White, D.; Grimm, P. (Motor-Columbus Consult- 
Inc. i Baden, Switzerland). Trans. Am. Nucl. Soc., 
Sev: Ss. No. 1, 36-37(1977). 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


: y Commission, 
Quezon City, Philippines). Trans. Am. Nucl. Soc., feel: 25: No. 1, 
60(1977). 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59497 Role of Argonne National Laboratory in the transfer of 
nuclear technology. Sachs, R.G. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 641977). 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59498 Sonpee guar oat o0u, Uecutens enue ease 
lators and its availability for training of foreign ee 
Schwarz, oO. (Technische Vereinigung 
Grosskraftwerksbetreiber, Essen). Trans. Am. Nucl. 
No. 1, 65-66(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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59499 Role of foreign in the transfer of technology in 
Iran. Saeedi, P.S. (Iran Nuclear Energy Co., Teheran). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 66-67(1979), 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59500 Contribution of the European ’s Joint Research 
Center to technology transfer. Henry, B. (Euratom-CCR, Ispra, 
Italy). Trans. Am. Nucl. Soc., Suppl.; * 28. 'No. 1, 67(1977). 

From Ira: conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59501 Nuclear education at the Spanish Polytechnical Universi- 
ties: present situation and future perspectives. Ortega, M.J. (Polytech- 
Th” Barcelona). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 67- 
1 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59502 Transferring concepts in nuclear with comput- 
er-generated films. Jones, R.B. (Univ. of Urbana); Tavel, 
M.A. Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 7S MISTI 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59503 Practical training and education for nuclear power engi- 
neers in rapidly industrializing countries. heen F.D. (Gibbs 
and Hill, Inc., New York). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
77-78(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59504 Do nuclear wig educators have a special responsi- 
bility. —— A.M. (Oak — Associated Universities, TN). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 79(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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59505 Manpower training approach in the Atomic Energy Orga- 
nization of Iran. Sohrabpour, M. (Atomic Energy Organization of 
Iran, Teheran); Nikravesh, K.; Razani, A. Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 79-80(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59506 Nuclear technology education and training in Libya. El 
Hares, M.; Kreshman, H.; El Aswed, M. (Al-Fateh Engineering 
Faculty, Tripoli, Libya). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
82(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59507 Nuclear science training in Sri Lanka. Dharmawardena, 
K.G. (Univ. of Sri Lanka, Colombo). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 82(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59508 Nuclear research and education in Spain. Tanarro, A. 
(Junta de Energia Nuclear, Madrid). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 83(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59509 International instruments for the transfer of nuclear tech- 
nology. Muntzing, L.M. (Le Boeuf, Lamb, Leiby, and MacRae, 
Washington, DC). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 97(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz Iran (10 Apr 1977). 


59510 Role of scientific and engineering societies in developing 
countries to aid in transfer of nuclear technology. Du Temple, O.J. 
(American Nuclear Society, Hinsdale, IL). Trans. Am. Nucl. Soc., 
Suppl; 25: No. 1, 97-98(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59511 American Nuclear Society and international technology 
transfer. Dietrich, J.R. (American Nuclear Society, Hinsdale, IL). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 98(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59512 Role of government in the promotion and transfer of 
technologies. Rembser, J. (Ministry for Research and Technology, 
Bonn). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 98-99(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59513 Transfer of nuclear technology from the viewpoint of a 

governmental electric utility. Kutukcuglu, A.; Sahin, S. (Turkish 

Electric Authority, Ankara). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
77). 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


§9514 Planning effective nuclear technology transfer and the 

project method. Murphy, G. (Iowa State Univ., Ames). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 100(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


Collaboration of multinational corporations and developing 
countries in the transfer of nuclear technology. Mannan, M.A. 
(Atomic Energy Organization of Iran, Teheran). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 100(1977). 
From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59516 Generic tion program: an effective means to 
transfer nuclear technology. Collins, R.M. (Bechtel Power Corp., 
Gaithersburg, MD). 7rans. Am. Nucl. Soc., Suppl; 25: No. 1, 
101(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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59517 Methods and problems of transferring nuclear technology. 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59518 Contracting of nuclear power stations. Van Zijl, N.A. 
(Motor-Columbus Consulting Engineers Inc., Baden, Switzerland). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 104-105(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59519 Practical approach to the transfer of nuclear technology. 
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Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 105(1977). 
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59521 Technology transfer for design and manufacture of heavy 
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59530 Difficulties that advanced countries have in transferring 
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Energy Commission, Dacca). Trans. Am. Nucl. Soc., Suppl.; 25: No. 
1, 116-117(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


Financing a program for the transfer of nuclear technol- 
ogy. Quddus, R. (Bangladesh Atomic Energy Commission, Dacca). 
Trans Am. Nucl. Soc., Suppl.; 25: No. 1, 117(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59535 Recipient's view of rational technology transfer. El-Sayed, 
Y.M.; Shakshooki, S.K. (Univ. of El-Fateh, Tripoli, Libya). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 117-118(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59536 Transfer of nuclear technology as seen from the view of a 
developing country. Dadfar, H. (Atomic Energy Organization of 
Iran, Teheran). Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 118(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59537 Participation of domestic industry. Tharel, J.J. (Frama- 
tome, Paris la Defense, France). Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 133(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 59626 


59538 (CONF-770728—2) DSNP: a new approach to simulate 
nuclear power plants. Saphier, D. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). 1977. Contract W-31-109- 
ENG-38. Op. Dep. NTIS, PC A02/MF A0O1. 

From Summer computer simulation conference; Chicago, IIli- 
nois, USA (18 Jul 1977). 

The DSNP (Dynamic Simulator for Nuclear Power-plants) is 
a special purpose block oriented simulation language. It provides for 
simulations of a large variety of nuclear power plants or various 
parts of the power plant in a simple straightforward manner. The 
system is composed of five basic elements, namely, the DSNP 
language, the precompiler-or the DSNP language translator, the 
components library, the document generator, and the system data 
files. The DSNP library of modules includes the selfcontained 
models of components or physical processes found in a nuclear 
power plant, and various auxiliary modules such as material proper- 
ties, control modules, integration schemes, various basic transfer 
functions etc. In its final form DSNP will have four libraries. 


59539 (LA—6911-PR) Transport and reactor theory. Progress 
report, April 1—June 30, 1977. Miller, W.F. Jr.; Dudziak, D.J.; 
O’dell, R.D.; Gomez, M.F. (comps.). (Los Alamos Scientific Lab., 
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N.Mex. (USA)). yA ii Contract W-7405-ENG-36. 26p. Dep. 
NTIS, PC A03/MF 

Research and ¢ ne in age og and reactor theory by 
Group T-1 for the third quarter of FY 1977 is reported. The Fusion 
Reactor Nucleonics Section continued development of a two-dimen- 
sional, triangular spatial mesh neutron transport computer code for 
fusion reactor analysis in r-z and x-y geometries. Results of shielding 
analyses and design calculations for the Intense Neutron Source, a 
radioactive waste dis; system centered around a Controlled Air 
Incinerator, and the Space Electric Power Supply are reported. The 
quantitative data assessment program has continued and latest results 
are presented. The Supporting Research and Reactor Safety Section 
reports on new developments in synthetic and rebalance iteration 
acceleration methods. The research in optimum quadrature sets, 
Lagrangian mesh solution algorithms, and electron transport in 
ionized plasmas continues with latest results presented. Results of 
application of the SIMMER code to loss-of-flow accidents in ad- 
vanced fission reactors are reported. The Reactor Physics Section 
reports on activities in developing a three-dimensional discrete- 
ordinates capability. Code developments of a software nature are 
also discussed. 


59540 (ORNL/TM—5887) Reference test problems for the 
VENTURE neutronics and related computer codes. Vondy, D.R.; 
Fowler, T.B. (Oak Ridge National Lab., Tenn. (USA)). Aug 1977. 
Contract W-7405-ENG-26. 67p. NTIS, PC A04/MF AOI. 

Sixteen problems were iestat which collectively use many 


A the options and different calculational paths implemented in the 

RE diffusion theory neutronics computer program. The 
oa data requirements and key results are presented. This set of 
problems can be used as an essential part of validation testing of an 
ae of, or modification to, the VENTURE and related 


59541 (ORNL/TM—5946) SENDIN and SENTINEL: two com- 
puter codes to assess the effects of nuclear data changes. Marable, 
J.H.; Drischler, J.D.; Weisbin, C.R. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 25p. (ENDF— 
250). Dep. NTIS, PC A03/MF AO1. 

A description is given of the computer code SENTINEL, 
which provides a simple means for finding the effects on calculated 
ae and shielding performance parameters due to proposed 

hanges in the cross section data base. This code uses predetermined 
detailed Sensitivity coefficients in SENPRO format, which is de- 
scribed in Appendix A. Knowledge of details of the particular 
reactor and/or shielding assemblies is not reauired of the user. Also 
described is the computer code SENDIN, which converts unformat- 
ted (binary) sensitivity files to card image form and vice versa. This 
is — for transferring sensitivity files from one installation to 
another. 


59542 (PB—267578) Evaluation of fission product afterheat. 
Quarterly report 1 Oct 76-31 Dec 76. Spinrad, B.I. (Oregon State 
Univ., Corvallis (USA). Dept. of Nuclear Engineering). Jun 1977. 
Contract ns roy Stew 75p. NTIS PC A04/MF AOI. 

n Bpeclc is work for the period indicated under the subject 
contract tasks covered in the report are: (1) A re-examina- 
tion of An sone product yield uncertainties to be used as imput to 
merging sensitivity calculations; (2) A tabulation of recommended 
uncertainties on fission product decay energies to accompany the 
decay energy of ENDP/B.IV: (3) A description of the ROPEY 
computing system; (4) A reduction of ORNL decay heat data to 
pulse irradiation conditions and the merging into it of reliable older 
poe of —— quality. The Oak Ridge experiment dominates the 

results. 


59543 (ERDA-tr—297) Use of perturbation theory in the physics 
of nuclear reactors. Stumbur, E.A. Aug 1977. Translation by T.W. 
Appich Jr. of Primeneniye teorii vozmushcheniy v fizike yadernykh 
torov, Atomizdat Press, Moscow, 1976. 128p. Dep. NTIS, PC 
A07/MF AOl1. gee — 
les applications of the perturbation 
method for pane me and design analysis of the neutronic and 
physical characteristics of nuclear reactors are covered. Chapters are 
included on neutron fields in reactors, neutron importance, the 
mathematical apparatus of the theory, general precepts of the 
theory, reactivity factors and their properties, and examples of 
applying perturbation theory in reactor practice. 


59544 Comparison of constrained finite elements and response 
matrices as one-dimensional transport approximations. Briggs, L.L.; 
Lewis, E.E. (Northwestern Univ., Evanston, IL). Nucl. Sci. Eng.; 63: 
No. 3, 225-235(Jul 1977). 

A new coarse-mesh technique, the constrained finite element 
method, is formulated from the variational form of the even- 
transport equation: Einsnr Silas cheapents in sgee ash esohiedh with 
a P; constraint on the angular trial functions at selected nodes to 
obtain a coarse-mesh Sores See Sheum Oy Grenier 
flux. Beginning with the same variational form of the transport 
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equation, response matrix equations are derived that differ from the 
constrained finite element method only in the angular approximation 
made at the coarse-mesh nodes. The two techniques are compared to 
each other, to Ss reference solutions, and to diffusion calculations for 
a number of one-group slab geometry problems involving both 
homogeneous media and lattice cells; they are found to be of 
comparable accuracy and efficiency. The generalization of the con- 
strained finite element method is discussed. 


59545 Uncertainties in fission product decay-heat calculations. 
Schmittroth, F.; Schenter, R.E. (Hanford Engineering Development 
Lab., Richland, WA). Nucl. Sci. Eng.; 63: No. 3, 276-291(Jul 1977). 

Based on a sensitivity analysis of decay-heat summation calcu- 
lations, uncertainties are obtained for the calculated decay heat 
associated with the thermal fission of **°U and the fast fission of 
238) and **°Pu. For typical reactor irradiation times and cooling 
times greater than 100 s, these uncertainties are less than 3.5 percent 
for **°U, 4 percent for ***U, and 5 percent for ?°°Pu. All calculations 
are based on ENDF/B-IV data. 


59546 Thermal-neutron behavior cluster-type plutonium fuel lat- 
tices. Wakabayashi, T.; Hachiya, Y. (Power Reactor and Nuclear 
Fuel Development Corp., Ibaraki, Japan). Nucl. Sci. Eng.; 63: No. 3, 
292-305(Jul 1977). 

The thermal-neutron behavior in a highly heterogeneous clus- 
ter-type plutonium fuel lattice has been studied through the measure- 
ments of the dysprosium reaction-rate distribution in a unit cell 
covering three plutonium fuel elements, four coolant voids, and two 
lattice pitches. The study included comparison with the results 
obtained with UO, fuel. A new technique for locating the foils has 
been developed, resulting in an accurate measurement of the ther- 
mal-neutron flux distribution. Depression of the thermal-neutron flux 
in the fuel region is larger in the plutonium fuel lattice than in the 
uranium lattice because thermal-neutron absorption in the plutonium 
fuel is enhanced by the resonances of **°Pu and **'Pu at 0.3 eV. In 
addition, the 1/v cross section of plutonium is larger than that of 
uranium. This property of the plutonium fuel appears markedly at 
100 percent void fraction, but less at 0 percent because this property 
is weakened by the presence of HzO coolant. The results of calcula- 
tions obtained by means of the LAMP-DCA code showed good 
agreement with experimentally determined data within 5 percent. 


59547 Effect of fixed and soluble neutron absorbers on the criti- 
cality of uranium-plutonium systems. Lloyd, R.C.; Clayton, E.D. 
(Battelle-Pac Northwest Lab, Richland, Wash). Nucl. Sci. Eng.; 62: 
No. 4, 726-735(Apr 1977). 

Knowledge of the effects of neutron absorbers on the critical- 
ity of uranium-plutonium age is necessary to better establish 
criticality safety programs. These data are needed in setting critical- 
ity safety specifications for storage, processing, and shipping of 
fissile materials where it is desired to handle quantities with safety 
and efficiency. These data are also needed for validating calcula- 
tional techniques and cross-section sets. Aqueous solutions of the 
nitrates of uranium and plutonium were used in these experiments to 
determine the effect of neutron absorbers on criticality. In some 
experiments, UOz and PuO2 rods were latticed in the solutions to 
which various amounts of gadolinium and a gadolinium-boron mix- 
ture were added. Critical dimensions were measured of homogen- 
eous mixtures of the solutions with varying amounts of gadolinium 
and gadolinium-boron added. The effect of boron-glass Raschig 
rings on the criticality of the solutions was also determined. 


59548 Coarse-mesh method for multidimensional mixed-lattice 
diffusion calculations. Dodds, H.L. Jr.; Honeck, H.C.; Hostetler, 
D.E. (DuPont, Savannah River Lab, Aiken, SC). Nucl. Sci. Eng.; 62: 
No. 4, - 75&{Apr 1977). 

A coarse-mesh finite difference method has been developed 
for multidimensional, mixed-lattice reactor diffusion calculations, 
both statics and kinetics, in hexagonal geometry. Results obtained 
with the coarse-mesh (CM) method have been compared with a 
conventional mesh-centered finite difference method and with ex- 
periment. The results of this comparison indicate that the accuracy 
of the CM method for highly heterogeneous (mixed) lattices using 
one point per hexagonal mesh element ( hex ) is about the same as 
the conventional method with six points per hex. Furthermore, the 
computing costs (i.e., central processor unit time and core storage 
requirements) of the ‘CM method with one point per hex are about 
the same as the conventional method with one 5 peat per hex. 


59549 Exact statistical analysis of nonlinear dynamic nuclear- 
power reactor models by the Fokker—Planck method. I. Reactor with 
direct power feedback. Dutre, W.L.; Debosscher, A.F. (Univ., Lou- 
vain, Belgium). Nucl. Sci. Eng.; 62: No. 3, 355-363(Mar 1977). 

per presents an exact and complete statistical analysis 
of the neutron density fluctuations resulting from Gaussian white 
reactivity noise in a point reactor model with proportional power 
feedback, but without delayed neutrons. The analysis includes the 
multiplicative effect of neutron density and reactivity variations. An 
exact solution of the time-independent Fokker-Planck equation is 
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found resulting in a gamma density function for the stationary first- 
order probability density of the power fluctuations. The time-depen- 
dent Fokker-Planck equation is solved for the Laplace transformed 
function, which can be written in terms of confluent hypergeometric 
functions. The subsequent inversion yields the transition 
density function. The most common first- and second statisti- 
cal characteristics, such as moments, autocovariance function, and 
power spectral density, are calculated and compared to the results of 
a linearized analysis. 
59550 Optimal choice of the initial flux for iterative solutions of 
the inhomogeneous transport equation. Shalitin, D. (Univ. of Jerusa- 
lem); Wagschal, J.J.; Yeivin, Y. Nucl. Sci. Eng.; 62: No. 3, 364- 
370(Mar ighic 

The dependence of the number, N, of iterations necessary for 
the convergence of the one-group in! us transport equa- 
tion, on the normalization, a, of an initial flux proportional to the 
external source distribution is investigated. It is proven that if the 
initial flux has the correct psio component, where psio, is the funda- 
mental eigenfunction of the corresponding homogeneous equation, 
the number of iterations is significantly reduced. This minimum is 
already indicated by a heuristic neutron-balance argument, whereas 
the complete function N(a) is derived by means of a rigorous 
prma + Results of this analysis are illustrated by some numerical 
examples. 


59551 Finite element solutions of the neutron transport equation 
with applications to strong heterogeneities. Martin, W.R. (Combustion 
Engineering, Inc., Windsor, CT); Duderstadt, J.J. Nucl. Sci. Eng.; 
62: No. 3, 371-3 ar 1977). 

The Galerkin formulation of the finite element method is 
applied in space and angle to the equivalent integral law, or weak 
form, of the first-order neutron transport equation. The existence of 
a unique solution to the resultant system of algebraic equations is 
demonstrated using the positivity of the transport operator. Numeri- 
cal results are given for the one-dimensional plane geometry applica- 
tion, including comparisons with the one-dimensional discrete ordin- 
ates code ANISN. A problem with strong heterogeneities is consid- 
ered, and the use of discontinuous angular and spatial finite elements 
is shown to result in a marked improvement in the results. The 
success of the discontinuous elements is examined and it is seen that 
the discontinuous angular elements effectively match the analytical 
discontinuity in the angular flux at » = 0 for plane geometry. Also, 
the use of discontinuous spatial elements is shown to result in 
treating continuity of the angular flux at an interface as a natural 
interface condition in the direction of neutron travel. 


59552 Ray-effect mitigation methods for neutron 
transport theory. Miller, W.F. Jr.; Reed, W.H. (Los Alamos Scientif- 
ic Lab., NM). Nucl. Sci. Eng.; 62: No. 3, 391-411(Mar 1977). 
Projection operators are used to rederive x-y ve S. 
crete ondintesto-eghaied harmonics (S/sub N/ __ P/sub N-1/) 
fictitious sources defined in the literature as ray-effect mitigating 
devices. A new x-y geometry fictitious source is defined with certain 
properties that are superior to earlier sources. A detailed description 
of the S2 P; source, including a discussion of vacuum and reflective 
boundary conditions, is provided. Fictitious sources in T-z geometry 
are derived that give spherical harmonics and spheri 
like solutions. Finally, a simple algorithm is resented that allows a 
significant reduction in the iteration time rte ar to obtain ray-effect- 
free solutions. This algorithm effectively reduces the size of the 
fictitious source in energy groups where ray-effect distortions are 
not expected. The new sources and the algorithm for reduction of 
computation time make this approach viable for solving the ray- 
effect problem. 


pg Continuous neutron slowing down theory to reson- 

ances. Segev, M. ro National Lab., IL). Nucl. Sci. Eng.; 62: 
No. 3, 412-423(Mar 197 

Neutronic fo isms that discretize the neutron 
down equations in large numerical intervals currently account for 
the bulk effect of resonances in a given interval by the narrow 
resonance approximation (NRA). The NRA reduces the original 
problem to an efficient numerical formalism through two assump- 
tions: resonance narrowness with respect to the scattering bands in 
the slowing down equations and resonance narrowness with respect 
to the numerical intervals. Resonances at low energies are narrow 
neither with respect to the slowing down ranges nor with respect to 
the numerical intervals, which are usually of a fixed lethargy width. 
Thus, there are resonances to which the NRA is not applicable. To 
stay away from the NRA, the continuous slowing down (CSD) 
theory of Stacey was invoked. The theory is based on a linear 
expansion in lethargy of the collision density in integrals of the 
slowing down equations and had notable success in various prob- 
lems. Applying CSD theory to the assessment of bulk resonance 
effects raises tle problem of obtaining efficient quadratures for 
integrals involved in the definition of the pono i 

eter.’ The problem was solved by two approximations: (a) the 
integrals were simplified through a rationale, such that the correct 








6138 ENERGY RESEARCH ABSTRACTS 


integrals were reproduced for very narrow or very wide resonances, 
and (b) the temperature-broadened resonant line shapes were re- 

laced by nonbroadened line shapes to enable analytical integration. 
The replacement was made in such a way that the integrated capture 
and arr probabilities in each resonance were preserved. The 
resulting formalism is more accurate than the narrow-resonance 
formalisms and is equally as efficient. 


59554 Canonical decoupling and control of multiple-core nuclear 
reactors. Tzafestas, S.; Chrysochoides, N. (Dept. of Reactors, Attiki, 
Greece). Nucl. Sci. Eng.; 62: No. 3, 574-578(Mar 1977). 

e simultaneous decoupling and control problem of multi- 
ple-core reactors is solved by using a state- variable feedback tech- 
nique based on the Luenberger canonical state-space model. Two 
cnuaies illustrate the theory. 


59555 Availability of computer codes for fuel management analy- 
ses. Silvennoinen, P. (Technical Research Centre of Finland, Helsin- 
ki). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 31-32(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59556 Implantation of reactor physics codes: a case of technology 
transfer. Hukai, R.Y.; Oosterkamp, W.J.; Peluso, M.A.V. (Instituto 
de Ener; Atomica, Sao Paulo, Brazil). Trans. Am. Nucl. Soc. 
Suppl; is No. 1, 62(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59557 Education and training for reactor core analysis at AEOI. 
Etemad, M.A.; Moberg, L.; Solanilla, R. (Atomic Energy Organiza- 
tion of Iran, Teheran). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 85- 
86(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59558 Program plan for transfer of core analyses technology to 
the nuclear utility industry of a developing country. Fisher, J.R.; 
Davidson, J.K. (Nuclear Associates International om Rockville, 
MD). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 86-97(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59559 the domain of attraction of a stable equilibrium 
state for certain ed differential systems of order two. Baran, W.; 
Trombetti, T. (Com Naz |'Energ Nucl, Bologna, Italy). Meccanica; 
11: No. 1, 3-10(Mar 1976). 

The influence exerted on the stability of an equilibrium state 
of a second order differential-difference system by the delays exist- 
ing in the coupling terms of the two system equations is discussed. 
On certain hypotheses an asymptotic stability condition is deter- 
mined which is independent of the magnitude of delays but depen- 
dent on the magnitude of coupling. A simple method for construct- 
ing regions belonging to the domain of attraction of the considered 
equilibrium state is developed. Several alternative constructions and 
applications are discussed in detail. 


drop studies in hy ducts. Someswara Rao, 
S.; Changal Raju, D.; Ramana Rao, M.V. (Reg Eng Coll, Warangal, 
India). Indian J. "Technol: 13: No. 1, 6-11(Jan 1975). 

Pressure drop in steady flow through an elliptic duct has been 
measured experimentally. Excellent agreement between theory and 
experiment is observed for laminar flow. The nature of the transition 
zone has been discussed. For turbulent flow, the effects of non- 
circularity or eccentricity and the roughness of the duct are analysed 
using the experimental data obtained. The equivalent diameter con- 
cept for pressure drop calculations is shown to be valid. The effect 
of entrance length on laminar friction factors is studied and relevant 
correlations are proposed. This work has application to elliptical 
conducts used in nuclear reactors and heat exchangers. 23 refs. 


Transactions of the 3rd 
reactor 


——,. 
Y7 Communities (1975). - (CONF- 750908 — 
EEA, \, Laxenanes. 
wah, 3. international confi 
reactor technology; La UK (1 Sep 1975). 
Summaries of papers on reactor structural analysis methods 
are presented. Broad een en een, Cher. 


erence on structural mechanics in 


mal stresses, inelastic behavior of materials and structures, and 
fracture mechanics techniques. (HDR) 


59562 Transactions of the 3rd international conference on 
tral mechanics in reactor technology. Vol. 5. Méotheds for strectarad 
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analysis. Part M. Methods for structural analysis. Jaeger, T.A. 
(comp.). Brussels; Commission of the European Communities (1975). 
vp. (CONF-750908—P5(Pt.M)). 

From 3. international conference = - gepgen mechanics in 
reactor technology; London, UK (1 Sep 19 

Summaries of papers on reactor 4 analysis methods 
are presented. Major topics discussed include finite element methods, 
shell structure deformation and buckling, and miscellaneous analysis 
methods. (HDR) 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 58963, 58964, 59547, 59548, 59651 


59563 (AI-ERDA—13202) Appropriate B indices for evaluating 
load-controlling stresses in pi products at elevated temperatures. 
Rodabaugh, E.C. (Atomics International Div., Canoga Park, Calif. 
(USA)). 15 May 1977. Contract EY-76-C-03-0824-021. 83p. Dep. 
NTIS, PC A05/MF AO1. 

At the present time, rules for design of piping for nuclear 
power plant elevated temperature service are contained in Code 
Case 1592-8. A Task Group under the Code Working Guanes on Pipe 
Design has prepared a revised portion on piping for a future revision 
of Code Case 1592. This revised portion contains explicit equations 
for calculating stresses; those stresses are limited by the general 
stress limits of the Code Case. The stress equations involve the use of 
stress indices which, except for the B2’ indices, are given in the 
present Code, NB-3600. This report started as an effort to develop 
appropriate B,’ indices for inclusion on the Code Case. However, 
the report shows that the B; and Be indices are based on limit load 
concepts hence there is no need for the B,’ indices. The general 
concepts and motivation behind the stress index approach is de- 
scribed. The background of the B; and Bz indices is given for the 
several types of piping products covered by the indices. This report 
is concerned with stress indices in equations as used for checking the 
equivalent of "Primary Stress Intensity Limits.” It does not address 
the use of stress indices and equations as used for “Limits on 
Deformation-Controlled Quantities.” 


59564 (ANL-CT—77-10) Resolution of configura- 
tions by a 3-D staggered mesh system. Domanus, H.M.; Sha, W.T. 
(Argonne National Lab., Ill. (USA)). Jan 1977. Contract W-31-109- 
ENG-38. 26p. Dep. NTIS, PC A03/MF AO1. 

Any computer program development of thermal hydraulic 
analyses must begin with a relationship between the grid system and 
the geometric configuration. The relationship chosen sets the limits 
of possible applications and affects virtually all programming details 
of the code. In the COMMIX code development, a staggered mesh 
system is being employed in finite differencing the governing differ- 
ential equation. A methodolo; logy has been developed to extend appli- 
cations of the staggered mesh system to complicated three-dimen- 
sional geometrical configurations. The methodology presented here 
employs x-y-z cartesian coordinates and modifies the finite differenc- 
ing equations to resolve irregular three-dimensional geometrical 
configurations in a staggered mesh system. More impautem, it lends 
itself 1 to a consistant approach to handle various types of boundary 
conditions. 


59565 (ANL-CT—77-24) Effect of fluid viscosity on coupled 

tube/fluid eng eae bE: Chen, S. (Argonne National Lab., Ii. 
(USA)). Apr 1977. Contract W-31-109-ENG-38. 48p. Dep. NTIS, 
PC A03/MF AOl1. 

In many reactor system components, in order to ymca 
date thermal ex m and to facilitate assembly, very fi uently 
there exist gaps among various structural and mec 
components. The gaps are usually containing flowing viscous fluid 
to maintain temperature in a specific range. fluid in the gap will 
affect the component dynamic characteristics. Two coaxial tubes 
separated by a viscous fluid are studied theoretically. The fluid 
forces acting on the tubes associated with small tube displacements 
are in closed form based on the linearized Navier Stokes 
equation. Once the fluid force coefficients are calculated, free and 
forced vibrations of the coupled tube/fluid system can then be 
analyzed. Numerical results are presented for several cases to illus- 
trate the effect of various system parameters. 


59566 (BNL-NUREG—22905) Post-CHF heat transfer: a non- 
relaxation model. Jones, O.C. Jr.; Zuber, N. (Brookha- 
ven National Lab., Upton, N.Y. (USA); Nuclear Regulatory Com- 
mission, W: D.C. (USA)). 1977. Contract EY-76-C-02- 

0016. 13p. (CONF-770802—6). Dep. NTIS, PC A02/MF AOI. 
tom National heat transfer conference; Atlantic City, New 

Jersey, United States of America —_ ae Aug 1977). 

phenomenological models of heat transfer in the non- 
equilibrium, liquid-deficient, flow regime can sometimes 
predict the thermal behavior fairly well but are quite complex, 
requiring coupled simultaneous differential equations to describe the 
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axial gradients of mass and energy along with those of droplet 
acceleration and size. In addition, pe relations are required to 
express the droplet breakup and increased effective heat transfer due 
to holdup. This report describes the development of a different 
approach to the problem. It is shown that the non-equilibrium 
component of the total energy can be expressed as a first order, 
inhomogeneous relaxation equation in terms of one variable coeffi- 
cient termed the Superheat Relaxation number. A demonstration is 
ae ate to show that this relaxation number can be correlated using 
ocal variables in such a manner to allow the single non-equilibrium 
equation to accurately calculate the effects of mass velocity and heat 
flux along with tube length, diameter, and critical quality for equilib- 
rium qualities from 0.13 to over 3.0. 


59567 (CONF-770519—3) Crossflow-induced vibrations of tube 
banks: hy: forces and mathematical models. Chen, S.S. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 3p. Dep. NTIS, PC A02/MF AOI. 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, North Carolina, United States of America (USA) (25 
May 1977). 

The objective of this paper is to present a method of analysis 
for the hydrodynamic forces acting on tube banks and a mathemat- 
ical model for multiple tubes and multiple excitation mechanisms 
incorporating tube/fluid coupling. The hydrodynamic forces acting 
= tube banks are analyzed using the two dimensional potential flow 
theory. 


59568 (CONF-770611—20) In-core nuclear heating rates easily 
with proven calorimetric instruments. Allen, E.J.; Kerr, 
H.T.; Mincey, J.F. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AOl. 
From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 
Calorimetric instruments have been developed for directly 
measuring in-core nuclear heating rates in selected materials. The 
calorimeters, which are small, easy to fabricate, and easy to operate, 
eee precise measurement of both low and high in-core nuclear 
eating rates. Prototype instruments were successfully tested in the 
Oak Ridge Research Reactor (ORR). Fission rates in 7°U and 
gamma heating rates in aluminum were measured at eight axial 
positions in experimental facility E-5 and compared with calcula- 
tions. The calculated nuclear heating rates, produced with a one- 
dimensional model, were within 20 percent of the measured experi- 
mental values. Better agreement could be expected with improve- 
ment of the computational model. 


59569 (CONF-7511135—(Summ.), pp 13-17) Flaw evaluation 
using fracture mechanics, Langford, W.J. 1975. 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59570 (CONF-7511 Ae gy ), pp 21) In-service inspection 
of condenser tubes. MacLeod, J 

From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 

In In-service inspection of CANDU reactors and heavy water 
plants. 


59571 (CONF-7511135—(Summ.), pp 23-24) Training and certi- 
fication testing personne’ 


of nondestructive 1. Havercroft, W. E. 1975. 
From Meeting of the Canadian Nuclear Association; Fredric- 
ton, New Brunswick, Canada (17 Nov 1975). 
ae In In-service inspection of CANDU reactors and heavy water 
plants. 


59572 (N—77—18891) Nuclear thermionic converter. Phillips, 
W.M.; Mondt, J.F. (National Aeronautics and Space Administration, 
Pasadena, Calif. (USA)). 15 Feb 1977. 5p. 

Efficient nuclear reactor thermionic converter units are de- 
scribed which can be constructed at low cost and assembled in a 
reactor which requires a minimum of fuel. Each converter unit 
utilizes an emitter rod with a fluted exterior, several fuel passages 
located in the bulges that are formed in the rod between the flutes, 
and a collector receiving passage formed through the center of the 
rod. An array of rods is closely packed in an interfitting arrange- 
ment, with the bulges of the rods received in the recesses formed 
between the bulges of other rods, thereby closely packing the 
nuclear fuel. The rods are constructed of a mixture of tungsten and 
thorium oxide to provide high power output, high efficiency, high 
strength, and good machinability. 


59573 (NUREG—0035-3) Inspection of nuclear reactor welding 
by acoustic emission, May 1976—March 1977. Prine, D.W.; Mathie- 
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=, T.A. (GARD, Inc., Niles, Ill. (USA)). Mar 1977. 55p. NTIS 


Evaluation of acoustic emission monitoring of welds in heavy 
section steel under pressure vessel shop conditions is described for a 
nuclear pressure vessel inlet nozzle weld and a repair weld on a test 
pressure vessel (V-7) for ORNL. On-line analysis of the AE results 
indicates that both welds should be free of code rejectable flaws. 


59574 (NUREG—0305) Technical report on de power supplies in 
nuclear power plants. (Nuclear Regulatory Commission, W: 

D.C. (USA). Office of Nuclear Reactor Regulation). Jun 1977. 42p. 
NTIS $4.00. 

Emergency electrical power supplies, both a.c. and d.c. for 
nuclear power plants are important to safety. For this reason, ber 
electric power systems for operating nuclear plants and those 
under licensing review have been required to provide a 
of reliability. It is this high reliability that provides con 
sufficient safety margin exists against loss of all d.c. power - 
extended periods of time to allow an orderly examination of safety 
issues, such as this. However, because of the importance of the a.c. 
and d.c. power systems, the staff has been expending effort to review 
= reliability of these systems and shall continue to do so in the 
uture. 


59575 (ORNL—5301) Elevated-temperature benchmark tests of 
simply supported beams and circular plates subjected to time-varying 
loadings. Corum, J.M.; Richardson, M.; Clinard, J.A. (Oak Lng 
National Lab., Tenn. (USA)). 8 Aug 1977. Contract W-7405-ENi 
26. 160p. Dep. NTIS, PC A08/MF AOI. 

is report presents the measured elastic-plastic-creep re- 
sponses of eight simply supported type 304 stainless steel beams and 
circular plates that were subjected to time-varying loadings at ele- 
vated temperature. The tests were performed to provide experimen- 
tal benchmark problem data suitable for assessing inelastic analysis 
methods and for validating computer programs. Beams and plates 
exhibit the essential features of inelastic structural behavior; yet they 
are relatively simple and the experimental results are generally easy 
to interpret. The stress fields are largely uniaxial in beams, while 
multiaxial effects are introduced in plates. The specimens tested were 
laterally loaded at the center and subjected to either a prescribed: 
load or a center deflection history. The specimens were machined 
from a common well-characterized heat of material, and all the tests 
were performed at a temperature of 593°C (1 100°F). Test results are 
presented in terms of the load and center deflection behaviors, which 
typify the overall structural behavior. Additional deflection data, as 
well as strain gage results and mechanical properties data for the 
beam and plate material, are provided in the appendices. 


59576 (ORNL/NUREG/TM—127) User’s manual for the 
CORTES GRAPHICS PACKAGE GRFPAK. (Oak Rid = National 
Lab., Tenn. (USA)). 7 Jul 1977. Contract W-7405-ENG-26. 37p. 
Dep. NTIS, PC A03/MF A0O1. 

This report provides necessary user information to implement 
and use a graphics package for the CORTES finite-element comput- 
er programs. Complete input instructions are provided. Sample input 
and output are given. 


59577 (SAND—77-8632) Large strain elastic-plastic analysis of 

two-dimensional quasi-static structures. Callabresi, M.L.; Young, 

R.C. (Sandia Labs., Livermore, Calif. (USA)). Apr 1977. Contract 

= ps 25p. (CONF-770807—2). Dep. NTIS, PC A02/ 
AOl. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

The formulation used in the development of an incremental 
finite element computer program designed for the nonlinear analysis 
of axisymmetric and two-dimensional quasi-elastic structures is dis- 
cussed. A total —_— description (initial configuration) is used 
for describing the equilibrium of the displaced position of the body 
and transformations to the Eulerian description (current position) are 
established. At each stage of loading, the strains are computed from 
the total displacements using the Green-Lagrange strain-displace- 
ment equations. The second Piola-Kirchoff stresses are calculated at 
each integration point within the finite elements and the necessary 
transformations are available to obtain Cauchy stresses. For an 
incremental analysis, the total load to be applied to the structure may 
be modeled as a series of load paths where each load path is divided 
up into several increments. Several solution algorithms are provided 
for integrating the structure from the beginning to the end of each 
load path. An equilibrium check is used at each stage of the analysis 
to ensure that equilibrium is satisfied to a specified tolerance. Ne 
assumptions are made about the stress state at the beginning of a load 
path so that loading—unloading cycles are possible. Displacement 
dependent loads, including pressures, follower forces and radial 
body forces, are permitted in addition to thermal strains, fixed forces 
and specified displacements. Suitable constitutive formulations to 
describe the material nonlinearities may be developed using two 
different approaches and both are available in the present computer 
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program. The GNATS computer program, which incorporates the 
present formulation into a program for the general nonlinear analysis 
of two-dimensional structures, was designed to provide the user with 
a flexible analysis tool. To illustrate the applicability of the formula- 
tion to nonlinear problems, several sample problems are included. 


59578 (TID—3360-S1) Cooling towers. A bibliography, March 
1976—May 1977. Galde, D.O. (comp.). (Energy Research and De- 
velopment Administration, Oak Ridge, Tenn. (USA). Technical 
Information Center). Jul 1977. 94p. Dep. NTIS, PC AO5/MF AOl1. 

Included are 485 citations to references on cooling towers for 
fossil-fuel or nuclear power plants. A few citations are included on 
other — of condenser cooling systems, e.g., cooling ponds and 


. The citations were taken from the ERDA a Informa- 
tion Data Base (EDB) covering the approximate period March 1976 
to May 1977. Corporate, Personal Author, Subject, and Report 
Number indexes are provided. 


59579 (WCAP—8929) Benchmark problem solutions employed 
for verification of the WECAN computer program. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA)). Apr 1977. vp. Electric 
Corp., Pittsburgh, PA. 

The general analysis features are presented of the WECAN 
code to perform dynamic nonlinear elastic analysis of complex 
structural systems, such as reactor coolant loops under general 
forcing functions, and to perform steady-state and transient heat 
conduction analyses. Benchmark problem solutions employed to 
verify correct operation of the WECAN code are included. The 
elements and routines checked are the ones needed to verify the 
code for this type of dynamic analysis. The solutions of the bench- 
mark problems have been compared with closed-form solutions 
available in the literature or with solutions obtained using other 
codes. 


59580 Regulatory aspects of structural evaluation of existing 
spent fuel poois for high-density storage. Bagchi, G. (Nuclear Regula- 
tory Commission, Washington, DC). Trans. Am. Nucl. Soc., Suppl.; 
26: No. 1, 78(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59581 Structural design problems with backfitting fuel racks to 
existing pools. Reckman, B.J. Jr. (NUS Corp., Rockville, MD). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 78-79(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59582 Remote underwater rack removal and installation. Keane, 
M.E. (Exxon Nuclear Co., Inc., Bellevue, WA). Trans. Am. Nucl. 
Soc., Suppl.; 26: No. 1, 79-80(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59583 Economic evaluation of high-density storage alternatives. 
Kupinski, A.F. (RWashington Public Power Supply System, Rich- 
land). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 81-82(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59584 Pumps in nuclear power stations. Siegers, G.C.; Wiese, M. 
S. Afr. Mech. Eng.; 27: No. 4, 119-124{Apr 1977). 

The recent development of nuclear power stations has cre- 
ated very special problems for pump manufactures. Not only are the 
block capacities of a nuclear power station far greater than those of a 
conventional fossil fired generating plant, but also because of other 
complex environmental and technical factors the problems facing the 
pump engineer are totally different from the conventional ones. This 
article deals with the various pump duties required in a nuclear 
generating plant, and the s; requirements involved. It must be 
obvious, that in the limited scope of this article the subject can only 
be discussed in general terms, and relatively superficially. 


59585 Use of analytic continuation in solutions of plane thermal 
stresses in an orthotropic elastic medium. Sumi, N. (Shizuoka Univ. 
(Japan)); Sekiya, T. (Osaka Prefectural Univ., Sakai (J ). Coll. of 
Engineering). Nucl. Eng. Des.; 41: No. 1, 19-26(Mar 197 

A general method for plane thermoelasticity in an orthotropic 
aes pow of doubly-connected shape is described. The analysis 
a the complex variable method and the analytic continu- 

eden is effectively employed. Numerical calculations are carried out 
for orthotropic rectangular plates with an elliptical hole subjected to 
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heat flow and results illustrating the influence of geometry and 
orthotropy of the plates are obtained. 


59586 Thermal stress concentration problem in a plate with a slit. 
Takeuti, Y.; Komori, S. (Osaka Prefectural Univ., Sakai (Japan)); 
Noda, N. (Shizuoka Univ. (Japan)). Nucl. Eng. Des.; 41: No. 1, 13- 
18(Mar 1977). 

Elliptical coordinates are used for the solution of thermal 
stress concentration problems at slit-tips by means of the degener- 
ation of an elliptical hole in a square plate. The stress function 
approach in combination with the point-matching method have been 
used for the computation of stress concentration factors for various 
configurations of slits in form of elliptical holes under uniform heat 
generation. 


59587 Study of the perforation of reinforced concrete 
missiles. tal study, part II. Fiquet, G.; 


rigid Experimen Daegu, & 
(Direction Centrale du Genie, Section Technique Batimen nt 
cations et Travaux, Fort de Vanves, F92440 Malakoff, France). 
Nucl. Eng. Des.; 41: No. 1, 103-120(Mar 1977). 

Within the frame work of surveys concerning the perforation 
of reinforced concrete walls carried out by Electricite de France, the 
Direction Centrale du Genie has carried out perforation tests on 
slabs. With the help of the national Navy equipment (gunery base 
and gun), the experimentation began in 1975. A short summary of 
these experiment is presented. A rough idea how the tests were 
developed for the performed shots and some of the main results. 


59588 Thermal stresses in a cylindrical shell containing a circular 
hole or a rigid inclusion. Bonde, D.H.; Rao, K.P. (Indian Inst. of 
Science, Bangalore). Nucl. Eng. Des.; 40: No. 2, 337-246(Feb 1°77). 

The thermal stress problem of a circular discontinuity in a 
cylindrical shell has been solved by continuum approach. Two types 
of discontinuities are considered: (i) a circular hole and (ii) a circular 
rigid inclusion. The effect of a uniform temperature or a linearly 
varying temperature across the thickness has been studied. The 
problem is converted into an equivalent boundary value problem and 
boundary conditions are specified around the discontinuity. The 
results are presented in a graphical form for ready use. 


59589 Improved model for the analysis of evaporative counter- 
flow cooling towers. Nahavandi, A.N.; Oellinger, J. (New Jersey 
Institute of Technology, Newark, New Jersey, USA). Nucl. Eng. 
Des.; 40: No. 2, 327-336(Feb 1977). 

A rigorous approach is applied to the thermal design of 
counterflow cooling towers, by obviating the six simplifying assump- 
tions in the classical Merkel method. It is indicated that: (1) neglect- 
ing evaporation losses is the main cause of inaccuracy in the Merkel 
results; (2) the error in the Merkel method may reach 12%; and (3) 
the present solution provides a more accurate and more ecologically 
favorable prediction for the cooling water tower. 


59590 Homogeneous eigenfunction method applied to the elastic- 
ity problem of a pressure vessel with a hemispherical head. Redekop, 
D. (Waterloo Univ., Ontario (Canada)). Nucl. Eng. Des.; 40: No. 2, 
369-382(Feb 1977). 

A semi-analytical three-dimensional method is applied to the 
axisymmetric problem of elastic stress analysis of a adi emectin 
consisting of a amine vessel with a hemispherical head. The 
method uses the homogeneous eigenfunction technique of formulat- 
ing general solutions to the governing equations and the numerical 
boundary-point-least-squares procedure of satisfying the continuity 
conditions on the vessel-head interface. A comparison is made with a 
previous shell theory solution and the present method is assessed for 
suitability for more complex intersection problems. 


59591 snpeieee to Ge ceiatin f 2 Sette Greet antes 
the analysis of prestressed concrete pressure vessels. Wade, 
M.J.; Jategaonkar, R. (Taywood Engineering Ltd., Southall, Middle- 
sex, U. K.); Henrywood, R.K. (Atkins Research and Development, 
—> Surrey, U.K.). Nucl. Eng. Des.; 40: No. 2, 347-368(Feb 1977). 
The increasing 7 ape complexity of prestressed concrete 
pressure vessels (PCPVs) requires an accurate mathematical idealiza- 
tion of the shape of the structure. Finite elements of the isoparame- 
tric type provide one answer to this problem. The commercial 
availability of finite element analysis packages requires the designer 
to make a careful selection of a suitable package and adapt and 
extend that system to suit his sa diene needs. This paper discusses 
the application by Tayw eering Ltd., of the Atkins Stress 
Analysis System {ASAS) to to ry analysis of complex, multi-podded 
PCPVs. Details are given of the modelling process and the choice of 
grid fineness to be used. The preparation of data and the associated 
comprehensive —— procedures are described. The selection of 
material properties is o' es en nae ee 
and the dependence of roperties on temperature and creep is 
discussed together with the’ way in which results from only three 
analyses can be combined to provide the designer with the required 
information. Considerable emphasis is laid on the provision of small 
pre- and post-processing progiams designed to remove the tedium of 
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such large analyses and to leave the designer free to concentrate on 
the important engineering aspects of his design. The significance of 
the work lies in the fact that a suite of programs has been built 
around a general finite element system to satisfy the precise needs of 
a vessel designer. A design office tool has been produced which is 
economic in terms of the time and effort required in data preparation 
and assessment of results. 


59592 Safety bases for nuclear power plants. Pt. 10. In-service 
inspections. Hachnel, G. (Kerntechnischer Ausschuss (KTA), Koeln 
(Germany, F.R.)). Atomwirtsch., Atomtech.; 22: No. 2, ang p. 2 and 
4(Feb 1977). (In German). 

Compilation of test methods which have to be carried out 
during the whole lifetime of the plant at certain intervals to prove 
the technical integrity of the components: visual tests, surface tests, 
volumetric tests, pressure testing. 


59593 Practice of calculation of the pipe connection zone of the 
reactor vessel of a nuclear power plant. Egorov, M.F.; Pavlov, E.A.; 
Gerasimov, Yu.N. PO Izhorsk Plant , USSR). 
Energ i oenie; No. 3, 19-20(1977). (In Russian). 

Theoretical considerations about the state of stress of the pipe 
connection zone of reactor vessels and a method of calculation are 
presented 


59594 Electroslag founding of composite pipe connections. Tupit- 
syn, L.V.; Kovalev, V.A.; Rivkin, S.1.; Kuz’min, V.V.; Sevruk, 
A.N,; Shorin, S.P.; ol V. G.; Ignatov, V.A. (PO Izhorski Plant, 
USSR). Energ ‘No. 3, 28- 30(1977). (In Russian). 

Results of practical | introduction of the method of electroslag 
founding of pipe connections on nuclear power plant vessels are set 
forth. These pipe connections are made of the bimetal 
22Co+0Cr18Nil0Ti. 


59595 Building and starting up a heavy nuclear component shop. 
Byggeth, N. (Uddcomb Sweden AB, Karlskrona). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 61(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 








59596 Plan for transfer of technology in nuclear power plant 
design and construction to developing countries. Butt, P. (Karachi 
Nuclear Power Plant, Pakistan). Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 102-103(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59597 Transfer of nuclear power technology: a practical ap- 
proach. Lewe, C.K.; Couchman, D.L. (NUS Corp., Rockville, MD). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 103-104(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59598 Technology transfer in the implementation of nuclear 
power in the Philippines. Ibe, L.D.; Mejia, E.N. (Atomic Energy 
Commission, Quezon City, Philippines). Trans. Am. Nucl. Soc., 
Suppl; 25: No. 1, 104(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59599 Valves for thermal power stations. Pt. 2. Bruns, H.J. 
(Deutsche Babcock und Wilcox A.G., Oberhausen (Germany, F.R.). 
Geschaeftsbereich Armaturen). Acta Aliment. Acad. Sci. Hung.; 15: 
No. 12, 707-714(Dec 1976). (In German). 

27 figs.; 1 tab.; 1 ref. 

A brief review is presented of those types of valves which are 
used in the heat cycle of thermal power statons. The emphasis is on 
valves designed for use in nuclear power stations; 


59600 Thermal energy storage and utilization system. (to Exxon 
Research and Engineering Co., Linden, N.J. (USA). Netherlands 
Patent 7,610,325/A/. 16 Sep 1976. 37p. (In Dutch). 

Priority 16 Sep 1975, USA; 5 figs. 

The power output from a nuclear power plant or fossil fuel 
power plant operating under constant reactor (or furnace) and boiler 
conditions is varied by regulating the rate of turbine extraction steam 
and primary high pressure steam used to heat boiler feed water 
(BFW). During periods of low power demand, excess extraction 
steam is drawn off to heat excess quantities of boiler feed water. 
Such boiler feed water can be heated to the maximum extent possible 
and used to reheat interstage steam before being sent at slightly 
reduced temperature to the boilers. In this way, maximum use can be 
made of the thermal energy stored in the low vapor pressure organic 
material. Alternatively, or simultaneously, the stored hot LVP or- 
ganic material can be used to raise intermediate pressure steam and 
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this steam can be injected into the steam turbines between appropri- 
ate stages or into auxiliary turbines used solely for this purpose. 


59601 Method for the removal of radioactive noble gases from the 
exhaust air of nuclear reactors. Schroeter, H.J.; Zuendorf, D.; Juent- 

gen, H.; Knoblauch, K. (to Bergwerksverband G.m.b.H., Essen 
ae Ry F.R.)). German(FRG) Patent 2,448,105/A/. 22 Apr 1976. 
13p. (In German). 

3 figs.; 1 tab. 

A measure is proposed to select particularly suitable activated 
carbon which is to be used to retain radioactive krypton and xenon 
from the exhaust air of nuclear reactors in long column. Activated 
coal is to be used whose methanol isotherms are of such 
nature that the difference of the methanol treatments at p/ps = 
0.025 and p/ps = 0.007 are above 15 x 10-* cm* methanol per cm* 
activated carbon volume section. 


for nuclear power plants. 
V.A.; Borovkov, V.M.; Slesarenko, V.V.; Kulikova, G.G. (Lenin- 
grad Polytech Inst im. M.I. Kalini, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; 28: No. 5-6, 67- 72(1976). (In Russian). 

Au algorithm for the calculation of turbine installations of 
nuclear power plants operating on wet steam is described. The 
algorithm, realized as a program, permits taking into account the 
effect of various elements and parameters of the installations on the 
performance of the power units. It also enables investigation of the 
economic efficiency of op 2rating turbine units under variable condi- 
tions as well as determination of the ways of raising the thermody- 
namic efficiency of the cycle of power units, both operating and 

planned. A block diagram of the program of calculation of thermal 
 ~rna on fast digital computers is presented. 


59603 Qualifications and duties for authorized nuclear 
(concrete). Hinsdale, IL; American Nuclear Society (1976). 9p. 

This Standard covers the ye dee and Duties of the 
Authorized Inspection Agency, its Su and the Authorized 
Nuclear Inspector (Concrete), as covered in the ASME Boiler and 
Pressure Vessel Code, Section III, Division 2, Code for Concrete 
Reactor Vessels and Containments (ACI-359-74). 


59604 Personnel lock for pressure or safety chambers. Gierlach, 
W. (to Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bergisch Gladbach (Germany, F.R.)). German(FRG) Patent 
1,509,511/B/. 24 Jul 1975. 10p. (In German). 

9 figs. 

The invention concerns the improvement of the locking 
mechanism for the gates of a personnel air lock for pressure and 
safety chambers with two gates. The locking device according to the 
invention is to have the effect that one door can only be opened if 
the other is closed. In addition, it is to be operated from within and 
from the outside. It therefore is proposed to fit locking elements in 
the form of radially protecting bayonet teeth at each door which are 
embraced in the locked position by locking elements in the form of a 
bayonet counter gearing mounted on the door im) frame. Further 
advantageous polknanat of the device is descri in detail. The 
invention can be applied for caisson work, safety rooms of nuclear 
reactor stations, air-conditional rooms etc. 


59605 Improvements to control devices, for the transformation of 
a rotation movement into a translation movement (in particular leak- 
proof control). Germain, R.L.E. (to Societe Nationale d'Etude et de 
Construction de Moteurs d’Aviation (SNECMA), 75 - Paris 
(France)). French Patent 2,305,653/A/. 28 Mar 1975. 8p. (In 
French). 

Improvements are brought to leak-proof control devices used 
for handling dan, a products inside an enclosed space and in- 
volving the transformation of a rotation movement into a translation 
movement. Such devices are used in particular in the field of nuclear 
engineering. 


59606 Procedure and device for nuclear reactor followers. (to 
Societe Franco-Americaine de Constructions Atomiques (FRAMA- 
TOMB), 92 - Courbevoie (France)). French Patent 2,304,149/A/. 14 
Mar 1975. 9p. (In French). 

A procedure for examining the dimensions of nuclear reactor 
followers during periodic maintenance is presented. This 
procedure enables accurate size measurements to be made along the 
entire length of the follower. The follower remains in the reactor 
pool for these measurements. 


59607 Thermal control procedure and device for a nuclear reactor 
core. Barbier, G. (to CEA, 75 - Paris (France)). French Patent 
2,303,355/A/. 4 Mar 1975. 11p. (In French). 

A thermal control procedure for each reactor assembly is 
described. It consists of continuously comparing the output tempera- 
ture > coolant of each assembly with the mean output tempera- 
ture of the core. 
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59608 Remote control positioning device. F: t, C. (to CEA, 
75 - Paris (France)). French Patent 2,300, 365/A/. 10 10 Reb 1975. 17p. 
(In French). 

An improvement to an electrical system transmitting remote 
control displacement signals for a moving is described. A 
radiofrequency control si is transmitted an emitter to a 
receiver, the latter controlling the position of asa moving part. The 
improvement can be used with any displacement sensor. 


59609 Thermal insulation structure. Aubert, G. (to CEA, 75 - 
Paris (France)). French Patent 2,300,401/A/. 7 Feb 1975. 10p. (In 
French). 

A thermal insulation structure for the concrete wall of a 
nuclear reactor is described. It includes a metallic leak-tight enve- 
lope provided with means for fixing it to the wall; it is separated 
from the wall by a thermal insulating material against which it is 
pressed up. An improvement to these fixing means, involving the 
penetration of this insulating material, is described. 


59610 Thermal ratchetting mechanism under cyclic 

cold and hot shocks with constant primary load. Kano, T.; Yamamoto, 
S. (Fuel Dev Corp, Tokyo, Jpn). Am. Soc. Mech. Eng., [Pap.]; No. 
75-PVP-49, 1-12(1975). 

The ratchetting mechanism under cyclic alternating cold and 
hot shocks with constant primary load was assessed. The results 
indicate that there are transient covergent characteristics in the 
shakedown and also shifting characteristics to steady-state ratchet- 
ting after several cycles of transient behavior. The transient mecha- 
nism can be explained using auxiliary diagrams. This problem can be 
regarded as a typical problem on the effect of residual stresses to the 
classical Bree’s calculation and the result shows that the existence of 
a linearly distributed residual stress through the thickness of a pipe 
does not influence substantially the continuing ratchetting behavior 
of a structure except in the initial several cycles. 4 refs. 


oat Analysis of drain Seiten Se ceabeer pense ylants 
under transient turbine loads. Liao, G.S. (Bechtel Power Corp, Los 
xan Calif). Am. Soc. Mech. Eng., [Pap.|; No. 75-Pwr-A, 1- 

) . 

Many nuclear stations do not incorporate deaerators in their 
feedwater heating systems. To attain high turbine cycle performance 
— a Bing omy a drain pumping system is widely used for 

ey hot drains from the high-pressure heaters to the feedwater 
ith a greatly increased feedwater flow for nuclear units, 
together with the drain pumping system being moved to a higher 
extraction point, the heater-drain tank system will be subject to a 
rapid pressure decay under turbine load rejections. In addition, the 
drain pump suction flow reduces considerably, thereby increasing 
the suction pipe resident time. It is these critical changes in operating 
conditions that should receive careful consideration in drain pump- 
ing system design. An analytical approach is presented for determin- 
ing drain tank pressure decay, drain pump suction pressure decay, 
and transient behavior of the heater-drain tank system based on 
analysis of closed feedwater heater performance and the varying 
feedwater temperature entering the heater under turbine load rejec- 
tions. The emphasis is placed on adequate and optimum design of a 
drain pumping system, including a discussion of some design criteria 
to be followed, as well as sizing of the pressure equalizer between 
heater and drain tank. All mathematical equations required for 
determining the design parameters are derived. 6 refs. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 60925 


59612 (HEDL-TME—75-130, pp HEDL.1-HEDL.20) Fission 
material acquisition and 


and non-fission foil 
moto, W.Y.; Kellogg, L.S.; Davis, A.I. Aug 1976. 

In LMFBR reaction rates and dosimetry 10th progress report, 
June 1974—October 1975. 

QA analyses were com) es on mixed plutonium—uranium 
oxide powder prepared from five of one hundred Fast Test Reactor 
(FTR) fuel pe' reserved for use in miniature neutron dosimeter 
capsules. Inadequate analyses on the powder sample at HEDL and 
er es See Cle ear eae See 
rate pellet samples) and analyses at HNL (ORNL) on the powder 
leaves a large uncertainty in the correct plutonium and uranium 
assays for this material. Evaluations of gamma counting assay 
QA check data on fission dosimeters are still in progress. Procedural 
standards for counting and evaluating data are being evolved and 

improved. Definite improvement was noted in the reliability of mass 
assay values for fission foils fabricated since the gamma QA checks 
were begun. 


assurance. Matsu- 


59613 (LA-NUREG—6828-MS) Methods for the development 
of large computer codes under LTSS. Sicilian, J.M. (Los Alamos 
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Scientific Lab., N.Mex. (USA)). Jun 1977. Contract W-7405-ENG- 
36. 29p. Dep. NTIS, PC A03/MF AOI. 
TRAC is a large computer code being developed by Group 
Q-6 for the analysis of the transient thermal hydraulic behavior of 
light-water nuclear reactors. A system designed to assist the devel- 
t_ of TRAC is described. The system consists of a central 
YDRA dataset, R6LIB, containing files used in the development 
of TRAC, and a file maintenance program, HORSE, which facili- 
tates the use of this dataset. 


59614 Irradiation behavior of fuel pins in power reactors. Geith- 
off, D. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung). Chem. Zig.; 100: No. 11, 
483-495(Nov 1976). (In German). 

Fuel pins in — reactors are subject to numerous adverse 
conditions during t lifetime within the reactor. Besides thermal 
effects and corrosion the alteration of the original fuel pin is brought 
about mainly by material conversion due to fission and by radiation 
damage in metallic components. All these alterations are influencing 
the operational conditions of the pins, some of them even determin- 
ing their lifetime. For fast breeder fuel pins it is mainly the internal 
corrosion produced by fission products and oxygen which is thought 
to shorten the lifetime whereas lightwater fuel pins are threatened by 
fuel restructuring. One type of radiation damage, void formation in 
stainless steels, was discovered only a few years ago. The conse- 
quences of that effect cannot yet be fully realilzed since irradition 
experiments have not reached the high neutron dose a in the 
fast reactor. - All irradition induced alterations of fuel pins, 
however, can be reduced by choosing appropriate reactor operation 
conditions so that they do not impede normal power production. 


59615 Nondesctructive burn-up verification of EK-10 fuel, by 
Ge(Li) gamma-ray spectrometry. Ursu, I.; Rodean, E.; Farcasiu, 
O.M.; Stanescu, S.P.; Dumitrescu, R.; Ionescu, V. (Inst of At Phys, 
Bucharest, Rom). Rev. Roum. Phys.; 21: No. 6, 627-631(1976). 

A method of using the gamma-ray intensity ratios 
137Cs(661.6keV)/***Cs(604.7keV) coupled with C66. 6keV)/ 
44P1(696.5keV) and the ratio °7Cs(661.6keV)/Eu(723.3keV) for the 
burn-up determination of EK-10 type irradiated fuel elements having 
a great variety of cooling times is presented. 


59616 Clad nuclear fuel elements and procedure for production of 
such elements. Steemers, T.C. (to Institutt for Atomenergi, Kjeller 
(Norway)). Norwegian Patent 135,805/B/. 25 Sep 1972. 4p. (In 
Norwegian). 

Priority claim 7 Oct 1971, Great Britain, nr. 46758/71. 

In order to avoid the accumulation of gaseous oxygen in 
nuclear fuel consisting of an oxide of uranium, plutonium or thorium, 
the oxide is siitered together with a carbide of zirconium or titanium 
such that the content of the carbide is about 0.25 mol-percent per 
percent FIMA. The fuel is sintered at a temperature of up to 1500°C 
such that the oxide and carbide remain in separate phases, and the 
sintered fuel is clad in an inert atmosphere. 


CONTROL SYSTEMS 


- meg (CRBRP-ARD—0151) Clinch River Breeder 

it. Preliminary thermal-hydraulic performance of CRBRP aed 
cman assemblies. Nee, D. Y. (Westinghouse Electric Corp., Madi- 
son, Pa. (USA). Advanced Reactors Div.). Jun 1977. Contract EY- 
76-C-15-0003;EY-76-C-15-2395. 132p. . 

Detailed thermal-hydraulic performance documentation is 
presented in support of the CRBRP primary control assemblies as 
defined by the pesos design. Considerable progress in primary 
control assembly design has been achieved since the conceptual 
design stage (about April, 1974), particularly in providing the possi- 
bility of attaining a two-cycle assembly lifetime and i in the detailed 
analysis methods by which the thermal-hydraulic and control rod 
scram dynamics performance analyses have been carried out. De- 
tailed discussion is presented regarding the design methods and 
bases. Performance predictions are included. This study demon- 
Strates that the design of the primary control assembly meets the 
— requirements and limits established by its design bases and 

and constitutes a sound basis to proceed to the ad- 

aa design stage. 


59618 gre nae en he 1) ge of remote multiplexing for 
power plant applications. Final As ag olume I. gpg me 
survey. Kayton, M.; Kingin J. CIRW Se, Systems and 

Group, Redondo Beach, USA). Jul 1976. 229p. Dep. 

PC All/MF AOI1. 

The basic objectives of the study were to provide the utility 
industry with the basic information which they will require to 
evaluate the use of RMS in nuclear plants. This includes technical 
discussions and evaluations of various aspects of RMS design, and 
also the for assessing the cost, reliability and suitabil- 
ity of a specific system for a particular utility application. Specifica- 
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tion guidelines which will help to ensure that a RMS will actually 
satisfy the functional requirements for which it was purchased were 
developed. Problem areas associated with RMS and their orderly 
implementation within power plants which may require additional 
research and development effort were identified. 


59619 (EPRI-SR—28, pp 5-11) Operator tasks. Hodges, C.J. Jr. 
(Tennessee Valley Authority, Chattanooga). Jan 1976. 
From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 
In Workshop on my plant operator selection methods. 
The basic tasks of the nuclear control room operator are 
reviewed. 


— (EPRI-SR—28, pp 13-22) Operators and control systems: 
p of operator selection and training and control 
a design. Kanous, L.E. (Detroit Edison Co.). Jan 1976. 
From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 
In Workshop on power plant operator selection methods. 
The importance of considering “human factors” in the design 
of reactor control systems is discussed. Topics discussed include 
instrument readability, control panel coding for ease of understand- 
ing, and training of operators. 


59621 Computerized technique for the determination of zero- 
power control rod group reactivity worth. Kelly, W.M. (Babcock and 
Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc., Suppi.; 26: No. 
1, 23-24(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59622 Reactivity measurements of St. Lucie shims at the ad- 
vanced reactivity measurement facility. Harker, Y.D. (EG and G 
Idaho, Inc., Idaho Falls); Phoenix, W.C.; Stepan, LE.; Windsor, 
H.H. Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 25-26(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59623 Operational flexibility of B and W PWR control systems 
for load follow. Delano, B.J. (Babcock and Wilcox Co., Lynchburg, 
VA). Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 64-65(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59624 Feed-and-bleed operation at Rancho Seco. Whitney, D.D.; 
Anderson, S.I. (Rancho Seco Nuclear Generating Station, Herald, 


CA). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 65-66(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59625 Control rod sequence exchanges utilizing an off-line pre- 
dictive code. Bynum, J.R. (Tennessee Valley Authority, Chattanoo- 
ga). Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 69-70(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59626 Nuclear reactor control using Walsh function variational 
synthesis. Tzafestas, S.; Chrysochoides, N. (Univ of Patras, Greece). 
Nucl. Sci. Eng.; 62: No. 4, 763-770(Apr 1977). 

The optimal control problem of nuclear reactor systems is 
solved by using the Walsh function variational synthesis technique. 
In this technique, the control input rate is expanded in a Walsh series 
with coefficients to be selected such that a general criterion function- 
al covering all practical situations is optimized. The nuclear reactor 
system is assumed to be in its integral equation form, and the 
nonlinearity due to the product of the reactivity input and the power 
level output is overcome by using in the criterion functional power- 
times-reactivity penalty terms rather than pure reactivity ones. A 
numerical example is presented to illustrate the feasibility of the 
approach. The results are first derived for point reactors and are 
then extended to space-dependent ones. 


59627 Reactivity worths of annular control rods in a pressure- 
tube-type heavy water lattice. Ueda, M. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo); Matsumoto, M.; Haga, T. Nucl. 
Sci. Eng.; 62: No. AK $59.570(Mar 1977). 

control rod effect has been experimentally studied in the 
Deuterium Critical Assembly (DCA) by using annular absorbers that 
simulate control rods of the FUGEN reactor, a prototype heavy- 
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wine boili Ba pent Layer yoy es hn 
actor. e A or experiment are percent- 
2°5U-enriched UO: lattices, and consist of 28-pin fuel clusters ar- 
ranged in a square array of 22.5-cm lattice pitch. The experiment has 
been carried out with various control rod and with varying 
coolant void fraction. Experimental its were anal by the 
absorption method, which was Sa in the FUGEN control rod 
design calculations. The calc reactivity worth agreed with the 
experiment within +-10 percent. The calculations somewhat overes- 
timated the absorber worths in the nonvoided core and underesti- 
mated them in the voided core. This tendency was found to be 
greatly improved by considering the anisotropy effect in the migra- 

tion area of the cluster lattice. The experimental results were myo 
analyzed by the logarithmic derivative method. This method more 
poorly predicted worths, but described better the flux shape 
around the rods. 


59628 Nuclear power plant simulator training for developing 
countries. Roth, J.M. (Westinghouse Electric Corp., Pittsburgh). 
Trans. Am. Nucl. Soc., Suppl.; No. | 1, 69-70(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59629 Modal control of a nuclear power reactor. Stark, K. (Univ 
Stuttgart, Ger). Automatica; 12: No. 6, 613-618(Nov 1976). 
The control scheme developed is based on a 

model of the reactor using the diffusion theory of neutrons. The 
model is valid for a time pes in which the reactor changes from 
one power level to anot The controlled variable is the axial 
distribution of the neutron density; the control variables are the 
positions of several y or fully absorbing (generating) control 
rods. The control scheme is designed to control the ee 
of the reactor. It is able to control the total power as as the axial 
power distribution in the core of the reactor. Because the controller 
is developed using the nonlinear system equations, it is independent 
of the operating power level of the reactor. Furthermore the control 
scheme is very simple and relatively insensitive to parameter 
changes of the plant, so that it is well suited for practical use. 9 refs. 


59630 Microprocessor-based four-section excore detector system. 
Einolf, C.W. Jr.; Mussler, J.M.; Graham, K.F. (Westinghouse Elec 

Corp, Pittsburgh, Pa). IEEE Trans. Ind. Electron. Control Instrum.; 
TECI-23: No. 3, 208-211(Aug 1976). 

This paper describes a rocessor-based system for the 
continuous monitoring of the aa power distribution within a 
nuclear reactor core. The system utilizes a detector assembly located 
in an instrument well around the reactor. The detector is a neutron 
sensitive ionization chamber approximately equal to the core —y ame 
These detectors are divided into four separate uncom 
ization chambers, each placed opposite a quarter section of the oa 
height. Each detector porn has a typical current output of several 
hundred microamps at full power. The detector currents are moni- 
tored by a self-contained microprocessor system. The program 
memory is contained in ROM for security and is continually verified 
for integrity. Temporary RAM storage is also tested as well as other 
system functions. Furthermore, the system will attempt to reset itself 
if a fault is detected. 5 refs. 


59631 Operational procedure for nuclear reactors. Friedrich, K.; 
Nicolai, R.; Schweiger, F.; Wacholz, W. (to Hochtemperatur-Reak- 
torbau G.m.b.H., Koeln (Germany, F.R.); Hochtemperatur-Kernk- 
raftwerk G.m.b.H. (HKG), Uentrop (Germany, F.R.)). 
ee - s Patent 2,461,389/A/. 8 Jul 1976. 13p. (In German). 
1gs 

A procedure is proposed which is to limit shut-down of a gas- 
cooled nuclear reactor to pure accidents and which does not respond 
to small deviations of single measuring pant peieed aie to 
continuously form the integral over the power g in the core 
and to compare it with the level of power taken from the primary or 
secondary circuit of the reactor, the given limited values of the 
integral being used as data for controlling the reactor. The power 
generated in the core is determined by neutron flux measurement. 
The discharged power is determined by ae power trans- 
ferred by the core to the steam generators or by measuring the 
power of steam generators or turbine. 


59632 Nuclear reactor and nuclear power plant surveillance and 
control. Filipczak, W. (Institute of Nuclear R suena. 
= Kernenergie; 19: No. 6, a ay wae 

From Scientific-technical conference of 
states on problems in surveillance and control Le pe an in Saher 
power plants; Warsaw, Poland (10 Dec 1973). 

ranslation of the 4-21 of section VIII of the scientific- 
technical conference of CMEA member states on problems in 
surveillance and control of reactors in nuclear j on oo 

The general situation and tendency of the t of 

systems for surveillance and control of nuclear reactors and nuclear 
power plants is comprehensively characterized from an international 
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point of view. In particular, use of process computers, development 
of technological devices as well as the application of computers and 
modern theories of control to analysis and synthesis of systems for 
surveillance and control of nuclear reactors and nuclear power 
plants are discussed. Objectives of international co-operation of the 
CMEA countries in this field are derived. 


59633 Control system for a nuclear power producing unit. (to 
Babcock and Wilcox Co., New York (USA)). Netherlands Patent 
7,601,262/A/. 9 Feb 1976. 16p. (In Dutch). 

Priority 25 Sep 1975, SA; 2 figs. 

A co-ordinated control system is described for a nuclear 
power producing unit having a pressurized water reactor, a plurality 
of once through steam generators through which the coolant ined 
the reactor is circulated in parallel, and a turbine generator su 
steam from the steam generators for the production of p Laren 
power. 


59634 Possibility of power network control by means of nuclear 
power plants. Berkovich, V.M.; Gorokhov, V.F.; Tatarnikov, V.P. 
Teploenergetika (Moscow): No. 6, 16-19(Jun 1974). (In Russian). 

For English translation see the journal Therm. Eng. 

Problems in ensuring manuverability of nuclear power plants 
with WWER reactors under transient load conditions and their 
possible solutions are considered. The problems are as follows: 
elimination of transient xenon poisoning of the core, overcoming of 
large thermal time lag of the reactor plant and overcoming of 
thermal inertia of nuclear plant circuits at power rise. A way to 
maintain the reactor critical and to eliminate the transient poisoning 
is the removal of the chemical absorber from the reactor cooling 
circuit, mostly the boric solution. Another way to maintain the 
reactor critical is the insertion or withdrawal of the control rod 
cluster. The combined use of these two methods ensures the best 
characteristics of the reactor manoeuvrability. Additional means 
promoting the elimination of the reactor poisoning are steam dump- 
ing from the steam generator into turbine condensers and reduction 
in the coolant temperature. To decrease the thermal time lag of the 
reactor plant, steam dumping into turbine condensers and into atmo- 
sphere are used. The main function of the steam dumping system is 
to prevent the excessive pressure rise in the second circuit. To 
prevent an accidental steam pressure rise, the capacity of dumping 
devices is assumed equal to 50-60% of the capacity of the reactor 
plant. To overcome the thermal inertia of nuclear plant circuits 
during the power rise, the transition to the regime of power control 
at the mean coolant temperature kept constant is possible. This 
allows the change in reactor power level almost without any vari- 
ation of heat quantity accumulated in the circuit. However, the 
transition to such a control programme results in making the steam 
generator heavier and more expensive. Therefore the boric acid 
control is supposed to be used at present nuclear power plants. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 60856, 60857, 60945, 60951 


59635 (BNL—22678) Sociopolitical ramifications of nuclear 
energy centers. Meier, P.M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 24p. (CONF- 
770441—1). Dep. NTIS, PC A02/MF AOI. 

From American Nuclear Society executive seminar on nucle- 
ar energy centers; Arlington, Virginia, United States of America 
(USA) (26 Apr 1977). 

sociopolitical ramifications of nuclear energy centers, as 

emerging from a case study in County, New Jersey, are 
examined from the standpoint of identifying key issues of sublic 
controversy, and with emphasis on implications for national energy 
planning and the course of nuclear debate. Various dimensions of 
institutional tension are analyzed, including interstate issues and 
federal preemption, and the ability of the institutional and political 
framework to address the many equity issues that are exacerbated by 
clustered siting. The evolution of public attitudes, and the subse- 
quent mobilization of effective political channels in opposition to 
NEC’s are discussed in light of New Jersey experience. 
to which energy centers affect public attitudes to nuclear 
power is identified as the key issue requiring further analysis before 

widespread implementation of the concept can be advocated. 


59636 (CONF-760744—, pp 369-388) Assessment of impacts and 
environmental 


the preparation of impact statements for the licensing of 
nuclear — plants. Struxness, E.G. (Oak Ridge National Lab., 


TN). A 
Wecte Cstinge en cose stsees of tis fensee, Ock Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 
In sources for the future. 
The National page nga pom Policy Act of 1969 (NEPA) 
established the nation’s policy rotecting the environment. The 
Commie Ane then, and the Energy Research 
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and Development Administration (ERDA) and the Nuclear . 
tory Commission (NRC) now, have enlisted the aid of three national 
laboratories, including Oak Ridge National Laboratory (ORNL), to 
assist in the preparation of Environmental Impact Statements re- 
quired by NEPA in connection with the licensing of nuclear power 
plants. The ORNL approach to the assessment of potential environ- 
mental impacts and the preparation of Environmental Impact State- 
ments (EIS) for the NRC and the manner in which the EIS is used in 
NRC's licensing procedure are described. 


59637 pre pean State and local planning 
dealing with social and economic impacts from nuclear pow: 

Curry, M.; Goodrieght, J.; Green, M.; Merwin, D.; ee smi ith, R. 
(Battelle Human Affairs Research Center, Seattle, Wash. (USA)). 
Jan 1977. 259p. NTIS $9.00. 

The roles of state and local agencies in planning for and 
managing social and economic impacts of nuclear power plants are 
studied. In order to be effective in these roles state and local 
agencies must work with each other as well as the NRC. A com- 
parative case study approach is used which analyzes six sites in three 
West Coast states. The case studies included plants in operation, 
plants under construction, and plants still in the planning stages. In 
contrast to some states, all three of these states have moderately 
centralized procedures for siting power plants, and all have strong 
environmental laws. 


SITING 
REFER ALSO TO CITATION(S) 59010, 60944 


59638 (PB—267288) yn age regulatory effectiveness in feder- 
al/state siting actions. Pre staff report. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of State Programs). 
May 1977. 183p. (NUREG—0195). NTIS PC A09/MF AO1. 

During the past few years, there has been a growing belief on 
the part of States, other Federal agencies, the utilities, regional 
groupings, and the environmental community that the present regu- 
latory system for siting nuclear facilities is far from effective. Many 
people suggest that too much time, talent, and money is wasted in 
coming to decisions on environmental matters, and all segments of 
society do not feel well served. It is argued that the time sequencing 
on environment decisionmaking is wrong, and that there are many 
areas of duplication and overlap. The States are not satisfied that 
their role in siting decisions is sufficiently understood or reco; 

Many statements by public interest groups and individuals indicate 
that in some way public confidence and understanding must be 
improved. There is much concern expressed that the public does not 
have timely opportunity to see or understand the long term system 
plans of utilities and that the identification of specific sites takes 
place too late to avoid a clash of commitments. All parties with a 
stake in the outcome appear to believe that the delays built into the 
present system of environmental decisionmaking can and should be 

remedied so that timely decisions, whether negative or affirmative, 
can be made. The report presents a discussion of these matters. 


59639 (PB—267380) Socioeconomic impacts: nuclear power sta- 
tion siting. (Policy Research Associates, State College, Pa. (USA)). 
Jun 1977. Contract AT(49-24)-0361. 150p. NTIS PC A07/MF AOI1. 

The rural industrial development literature is used to gain 
insights on the socioeconomic effects of nuclear power stations. 
Previous studies of large industrial facilities in small towns have 
important implications for attempts to understand and anticipate the 
impacts of nuclear stations. Even a cursory review of the nuclear 
development literature, however, reveals that industrialization re- 
search in rural sociology, economic geography and agricultural 
economics has been largely ignored. 


59640 ey ge Underground siting of nuclear power 
plants: benefits and po Anne don J.A.; Fi 

J.T.; Milloy, J.A.; Murfin, W.B.; Rodeman, R.; Vandevender, G. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). "Aug 1977. Contract 
EY-76-C-04-0789. 261p. (NUREG—0255). Dep. S, PC Al2/MF 


AOl. 

The potential for i improving nuclear power safety is analyzed 
- siting plants underground in mined cavities or by covering plants 

l earth after construction in an excavated cut. Potential 

cenathe aut eaniilinel iediaamenad plants are referenced to analo- 
gous plants located on the surface. Three representative regional 
sites having requisite underground geology were used to evaluate 
underground siting. The major factors which were evaluated for all 
three sites were: (1) containment of radioactive materials, (2) trans- 
port of groundwater contamination, and (3) seismic vulnerability. 
External protection, plant security, feasibility, he agee consider- 
ations, and cost were evaluated on a generic basis. Additionally, the 
national availability of sites having the requisite geology for both 
underground siting concepts was determined. 
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RADIOACTIVE EFFLUENTS 


59641 Radioactive waste management for a BWR. Oyen, L.C. 
(Sargent and Lundy, Chicago). Trans. Am. Nucl. Soc., Suppl.; 26: No. 
1, 15(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59642 Factoring operating experience into PWR radwaste sys- 
tems design. Corriveau, C.E.; Vance, J.N. (Bechtel Power Corp., 
nm Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 15-16(Aug 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59643 Vermont Yankee’s radwaste system. Sipp, J.R. (Vermont 
Yankee Nuclear Power Corp., Vernon). Trans. Am. Nucl. Soc., 
Suppl.; 26: No. 1, 16-17(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59644 Radwaste system operating experience: Brunswick Steam 
Electric Plant. Webster, B.H.; Boone, J.S. (Carolina Power and 
Light Co., Raleigh, NC). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 
17(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59645 Treatment of radioactive wastes generated during the 
chemical cleaning of Dresden-1. Harmer, D.E. (Dow Industrial Ser- 
vice, Midland, MI); Worden, W.P.; Wagner, G.P.; Harrison, G.J. 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 18(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59646 Nuclear plant modification feasibility for radwaste volume 
reduction equipment. Ferrigno, D.P. (Gilbert Associates, Reading, 
PA); Klingaman, R.M. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 18- 
19(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59647 Economics of radwaste volume reduction and solidification 
systems. Stewart, J.E.; Mack, W.; Beck, S.R. (Werner and Pfleiderer 
International Corp., Waldwick, NJ). Trans. Am. Nucl. Soc., Suppl.; 
26: No. 1, 19(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59648 Design and operating considerations for commercial LWR 
volume reduction systems. Kniazewycz, B.G. (TERA Corp., Berke- 
ley, CA). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 19-20(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59649 Results of the ALARA Program at the Oconee Nuclear 
Station. Yongue, C.T. (Duke Power Co., Seneca, SC); Futrell, R.C.; 
Lewis, L. Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 71(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59650 Irradiated BWR fuel channel 
Kane, J.P. (NUS Co: 


disposal. Daniels, M.I1,; 
Rockville, MD). Trans. Am. Nucl. Soc., 
Suppl; 26: No. 1, 80-81 Aug 1977). 
From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59651 Decontamination and disposal of contaminated spent fuel 
storage racks. Irving, B.A. (VIKEM Industries, Newburyport, VA). 
Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 81(Aug 1977). 
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From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59652 Implementation of environmental programs for surveil- 
lance of nuclear installations. Medrano, G.; Polimon, J. (International 
de Ingenieria y Estudios Tecnicos, Madrid). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 46-47(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


CHEMICAL AND THERMAL EFFLUENTS 


59653 (IIHR—145) Transverse mixing 
souri River downstream from the Nuclear Station. Sayre, 
W.W.; Yeh, T.P. (lowa Inst. of Hydraulic Research, Iowa City 
(USA)). Apr 1973. 54p. of Iowa, Iowa City. 

The transverse mixing characteristics of the Missouri River in 
the vicinity of the Cooper Nuclear Station near Brownville, Nebras- 
ka, were investigated using the fluorescent-dye tracer techni 
Rhodamine WT dye, introduced continuously into the plant once- 
through circulating-water system, was used to simulate the waste 
heat. Transverse profiles of dye concentration. depth, and velocity 
were obtained at several cross sections in the six-mile reach immedi- 
ately downstream from the | ep The results indicate that the excess 
temperature in the river at full plant load can be reduced by dilution 
to less than 5°F within a 45-acre mixing zone with the present 
discharge canal system, provided that the river discharge is not less 
than about 20,000 cfs. For lower river discharges, some additional 
mixing would be required to achieve the same reduction. Based on a 
more detailed analysis of the transverse mixing p the dimen- 
sionless transverse mixing coefficient in the six-mile reach down- 
stream from the plant was found to have average and maximum 
values that are believed to considerably exceed any previously 
published values. 


59654 Heat transfer from thermal effluent. Czapski, U.H.; Mum- 
ford, W. (State Univ of NY, Albany). Am. Soc. Mech. Eng., [Pap.]; 
No. 75-HT-25, 1-15(1975). 

Measurements of the turbulent fluxes of sensible heat and 
momentum, together with profiles of horizontal wind, temperature, 
and humidity (wet bulb) have been conducted above the thermal 
plume of the Nine Mile Point Nuclear plant near Oswego, New 
York on Lake Ontario. The spectral analysis of the data, obtained 
with sonic anemometer and ultrafast thermocoupies, reveals the 
importance of microthermals and similar features for the transport of 
heat. Temperature variance spectra and the cospectra wT and uw 
show distinct deviations from the -5/3 Kolmogorov law in the 
inertial subrange, suggesting a high input of energy in the eddy 
frequency range between 0.01 and 1 Hz. It is shown that microther- 
mals in this frequency range are also responsible for a large portion 
of the momentum transport. 46 refs. 


of the Mis- 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 58558, 59340, 59397, 59398, 
59432, 59622, 59719 


59655 (CONF-760111—) US/Japan — on fast pulse reac- 
tors. Long, R.L.; An, S.; Wakabayashi, H. (eds.). (Tokyo Univ. 
(Japan). Nuclear’ Engineering Research Lab.). 1976. 704p. Dep. 
NTIS (US Sales Only), PC A99/MF AO1. 

From US/Japan seminar on fast pulse reactors; Tokai, Japan 
(19 Jan 1976). 

Papers are presented on the design, operation, and use of fast 
pulse reactors. Earlier seminars were held at the University of New 
Mexico in 1969 and at the White Sands Missile Range in 1973. Fast 
pulse reactor development contributions from Japan, the U.S., 
France, the Soviet Union, and the U.K. are included. (HDR) 


59656 (CONF-760503—P2, pp 561-566) Experience from purifi- 
cation of sodium-wetted components at the KNK-facility. Richard, H. 
(Kernkraftwerk-Betriebsgesellschaft mbH, Leopoldshafen, Ger.); 
Stade, K.C.; Breitieendes’ H.; Zschetke, H. Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid metal 
technology in energy production. 

A discussion is presented of methods used to clean sodium- 
wetted components at the KNK facility. Both the activated and non- 
activated components such as valves, gripping devices for handling 
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and core components, and large components such as the steam 
generators and cyclones are dealt with. 


59657 (CONF-760503—P2, pp 777-781) On-line radiometric 
analysis of FFTF'’s cover gas: basic features. Holt, F.E. 
(Hanford Engineering Development Lab., Richland, WA). Nov 
1976. 


ee International conference on liquid metal technology in 

ener; ; Champion, Pennsylvania, United States of Amer- 
fon (USA) G May” (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The paper describes the basic analytical features of the 
FFTF’s on-line radiometric cover gas monitoring system. The mea- 
surement of small quantities of radio-xenon and -krypton in the 
presence of expected extremely high quantities of radio-neon and - 
argon will be accomplished by partially separating the gases in a 
continuous flow system and by making use of a detector especially 
chosen for the difference in its efficiencies at low and high gamma 
ray energies. Experimental results are presented that illustrate the 
factors which led to the monitoring system's design. 


59658 (HEDL—6252) FFTF surveillance and in-service inspec- 
tion. S , K.D. (Hanford Engi ing Development Lab., Rich- 
land, Wash. (USA)). Sep 1976. Contract EY-76-C-14-2170. 2ip. . 

The report specifies the type, extent and frequency of Surveil- 
lance and In-Service Inspection (SISI) to be performed on the Fast 
Flux Test Facility (FFTF) Plant. Until this time the SISI program 
for FFTF has been system oriented; each system had some require- 
ments for its equipment; but there was insufficient coordination for 
the plant as a whole. The report sets forth the requirements and the 
basis for the SISI program at FFTF. 


59659 (HEDL-SA—1183) FFTF fuel failure detection and char- 

by cover gas Final Miller W.C.; Holt, 
F.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1977. Contract EY-76-C-14-2170. 18p. (CONF-77061 1—25). 
Dep. NTIS, PC A02/MF AOI. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The Fast Flux Test Facility (FFTF) will include a Fuel 
Failure Monitoring (FFM) System designed to detect, characterize, 
and locate fuel and absorber pin failures (i.e., cladding breaches) 
using a combination of delayed neutron detection, cover gas radioi- 
sotope monitoring, and gas tagging. During the past several years 
the Hanford Engineering Development Laboratory has been in- 
volved in the development, design, procurement, and installation of 
this integrated system. The paper describes one — of the FFM 
System, the Cover Gas Monitoring System (CGMS), which has the 

function of fuel failure detection and characterization in the 

. By monitoring the various radioisotopes in the cover gas, the 

CGMS will both detect fuel and absorber pin failures and character- 
ize those failures as to magnitude and severity. 


59660 BE eg Core technical pro- 
1976. Peterson, R.E. 


(Hanford vd Engineering Developmen Lab., Richland, Wash. (USA)). 
eis 1977. Contract EY-76-C- 14-2170. 104p. . 

is summarized in the following LMFBR-related 
areas: core physics; radiation and shield analysis; and core 
design and test management. 


59661 (HEDL-TME—76-90) Subcritical reactivity monitoring 
in the Fast Flux Test Facility prior to power operation. Johnson, D.L. 
(Hanford Engineering Deve t Lab., Richland, Wash. (USA)). 
May 1976. Contract EY-76-C-14-2170. vp. . 

In support of safe and efficient operation of the Fast Flux 
Test Facility (FFTF), it is planned that, during subcritical activities, 
the reactivity state will be routinely monitored by interpretation of 
the count rates of low level flux monitors (LLFMs) using the 
Modified Source Multiplication (MSM) method. This document is 
meant to collect in a single report the background information 
related to the methods and equipment that are currently being 
implanted to provide assessment of subcritical reactivity prior to 
operation at power. Reactivity monitoring after power operation 
differs from that before power operation only in that one must 
account for the large buildup in the inherent neutron source 
that is associated with buildup of higher actinide nuclides. oe 
of this document is planned to analytical methods and 
operational procedures that can be used to account for the effects of 
source buildup. Basic methods and equipment required for reactivity 
assessment after power operation are expected to remain the same as 
described here for assessments prior to power operation. 


59662 (HEDL-TME—77-46) Core engineering. Technical sia 
gress report, January, February, a 1977. 


ing Development Lab., Richland, Wash. (Usay Jul 
"Contract EY-16.C-14 2170. 735 75p. . 
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Progress is summarized in the foilowing FFTF studies: core 
physics, radiation and shield analysis, and core design. (DG) 


59663 (ORNL/MIT—227) Steady state heat transfer in ORR 
irradiation Stiros, P.; Chao, E.I.; Michel, R.C. (Massachu- 
setts Inst. of Tech., Oak Ridge, Tenn. (USA). School of Chemical 

Engineering Practice). 24 Mar 1977. Contract W-7405-ENG-26. 69p. 
Dep. NTIS, PC A04/MF AO1. 

The differential equation and boundary conditions that de- 
scribe steady state heat transfer in an Oak Ridge Research Reactor 
(ORR) irradiation capsule have been determined. The finite differ- 
ence equations needed to obtain a numerical solution to the heat 
transfer problem were developed and an algorithm for the solution 
of these equations was specified. Analytical solutions for the second 
order partial differential equation with non-linear boundary condi- 
tions describing heat transfer in the problem were attempted. Var- 
ious simplifying assumptions were not successful 


59664 pagent Lie afin A. pe > per of the effects of some 
safety system modifications on the safety of the HFIR. Stone, R.S.; 
Burke, O.W. (Oak Ridge National Lab., Tenn. (USA)). Jun 1977. 
Contract W-7405-ENG-26. 46p. Dep. NTIS, PC A03/MF AOl. 

A need for noise reduction in the HFIR has led to proposals 
to modify Modes 2 and 3 by adding smoothing capacitors to signal 
amplifiers and by removing the rate trip to lessen the effects of noise. 
Since both proposals can slow the safety system response, it must be 
demonstrated that the modified system still gives satisfactory protec- 
tion against design basis accidents. Analog simulation was used to 
determine the effect of the proposed changes on the overall safety 
system response. In addition, many previously run transient simula- 
tions were repeated using up-to-date values for system parameters. 
Safety system response with the proposed changes was found to give 
adequate protection against the most challenging combination of 
mishaps which are even marginally possible. 


59665 (ORNL/TM—5965) Oak Ridge Research Reactor quar- 
terly report, October, November, and December of 1976. Hurt, S.S. 
Ill; ‘ia, E.D. (Oak Ridge National Lab., Tenn. (USA)). Jun 1977. 
Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/MF AOl. 

The ORR operated at an average power level of 29.3 Mw for 
20.1% of the time during October, November, and December of 
1976. The operating time is low due to the reduction of operating 
time to a level compatible with funding. Six fuel elements were 
declared spent (57.6% burnup) during the quarter, while no new 
elements were placed in service. The reactor was shut down on 
seven occasions, one of which was unscheduled. Reactor downtime 
needed for refueling, maintenance and checks was quite low, with 
the reactor remaining available for operation 92.0% of the time. 
Maintenance activities, both mechanical and instrument, were essen- 
tially routine in nature. 


59666 (ORNL/TM—5998) Oak Ridge Research Reactor quar- 

terly report, January—March 1977. Hurt, S.S. III; Lance, E.D. tOak 
Ridge National Lab., Tenn. (USA)). Aug 1977. Contract W-7405- 
ENG-26. 20p. Dep. NTIS, PC A03/MF AOl1. 

The ORR operated at an average power level of 29.2 Mw for 
23.6% of the time during January, February, March of 1977. Six 
fuel elements were declared spent (56.3% burnup) during the quar- 
ter, while five new elements were placed in service. The reactor was 
shut down on seven occasions, none of which were unscheduled. 
Reactor downtime needed for refueling, maintenance and checks 
was quite low, with the reactor remaining available for —— 
87.0% of the time. Maintenance activities, both mechanical and 
instrument, were essentially routine in nature. 


> a (SAND—77-0053) Annular core pulse reactor upgrade. 
pag hg October—December 1976. (Sandia Labs., 

ex. (USA)). Mar 1977. Contract EY-76-C-04-0789. 67p. 

WNUREG 0150.1). ). Dep. NTIS, PC A04/MF AO. 

The objective of the ACPR Upgrade is to arrive at a reactor 
modification which will provide an increased pulsed neutron fluence 
in the irradiation cavity without an increased degradation of the 
pulse duration. The upgraded reactor will also have an increased 
steady-state neutron flux. The original approach to the upgrade 
modification involved a two-region core concept. The inner 
surrounding the irradiation cavity, would consist of a nigh: keat” 
capacity fuel which would sustain a large fission energy deposition. 
The outer would consist of a uranium-zirconium hydride fuel 
similar to the present ACPR fuel. This reactor modification will 
make use of the majority of the existing reactor structure. poy ae 
of this period the decision was made to go to a single 
region high-heat-capacity fuel core. 


59668 (SAND—77-0462) Circuit designs for measuring 
period, peak power, and pulse fiuence on TRIGA and other 
reactors. Meyer, R.D.; Thome, F.V.; Williams, R.L. (Sandia Labs. 
Albuquerque, N.Mex. (USA)). Aug 1977. Contract EY-76-C-04- 
0789. 23p. Dep. NTIS, PC A02/MF AO1. 
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Inexpensive circuits for use in evaluating reactor periods, 
peak power, and pulse fluence (NVT), are presented. Besides being 
low in cost, these circuits are easily assembled and calibrated, and 
operate with a high degree of accuracy. The positive period measur- 
ing system has been used in evaluating reactivity additions as small 
as 5 cents (with an accuracy of +-0.1 cent) and as large as $4.50 
(accuracy +-2 ceuts). Reactor peak power is measured digitally 
with a system accuracy of +-0.1% of a 10 volt input (+-10 mV). 
The NVT circuit measures over a 2'/2 decade range, has 3-place 
resolution, and an accuracy of better than 1%. 


59669 (SAND—77-0610) Annular Core Pulse Reactor upgrade 
quarterly report, January—March 1977. Walker, J.V. (Sandia Labs., 
Albuquerque, PON. Mex. (USA)). Jun 1977. Contract EY- 76-C-04-0789. 
56p. REG—0120-2). Dep. NTIS, PC A04/MF AOI. 

Information is presented concerning safety, compliance, and 
documentation; core nuclear design; ACPR upgrade and console 
development; mechanical design; fuel element design; fuel element 
fabrication; secondary fuel materials studies; driver core fuel ele- 
ment; and diagnostic system. 


59670 (TID—27659) LOFT integral test system. Preliminary 
component description for the core support structures. Drehler, 
R.L. (Aerojet Nuclear Co., Idaho Falls, Idaho (USA)). Mar 1972. 
Contract EY-76-C-07-1375. 89p. Dep. NTIS, PC AOS/MF AOI1. 

Specifications for the function and design of LOFT reactor 
vessel internals and core support structures are presented. 


59671 (TREE-NUREG—1131) LOFT fuel modules design, 
characterization, and fabrication program. Russell, M.L. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Jun 1977. Contract EY-76-C-07- 
1570. 108p. Dep. NTIS, PC A06/MF AO1. 

The loss-of-fluid test [LOFT) fuel modules have evolved 
from a comprehensive five-year design, characterization, and fabri- 
cation program which has resulted in the accomplishment of many 
technical activities of interest in pressurized water reactor fuel 
design development and safety research. Information is presented 
concerning: determination of fundamental high-temperature reactor 
material properties; design invention related to in-core instrumenta- 
tion attachment; implementation of advanced and/or unique fuel 
bundle characterization techniques; implementation of improved fuel 
bundle fabrication techniques; and planning and execution of a 
multimillion dollar design, characterization, and fabrication program 
for pressurized water reactor fuel. 


59672 FFTF startup plan. Carlisle, C.S. (Energy Research and 
Development Administration, Richland, WA); Noordhoff, B.S. 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 7-8(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59673 FFTF training program. Gadeken, A.D.; Simmons, R.L. 
(Westinghouse Hanford Co., Richland, WA). Trans. Am. Nucl. Soc., 
Suppl; 26: No. 1, 14(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


Renovation of the MIT research reactor. Collins, K.D.; 

Clark, L. Jr.; Lanning, D.D. (Massachusetts Inst. of Tech., Cam- 

bridge). Trans. Am. Nucl. Soc., Suppl; 26: No. 1, 35(Aug 1977). 

From Transactions of the American Nuclear Society confer- 

ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


Ten-megawatt upgrade and experimental utilization of the 
University of Missouri Research Reactor. Julian, C. (Univ. of Missou- 
ri, Columbia). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 35-36(Aug 
1977). 
From Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59676 Experience with a viable Reactor Sharing Program for 

reactor utilization. Hajek, B.K. (Ohio State Univ., Colum- 

bus). Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 36-37(Aug 1977). 

From Transactions of the American Nuclear Society confer- 

ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59677 Detection and identification of failed fuel elements: 
HFBR. Brooks, M.H. (Brookhaven National Lab., Upton, NY). 
Trans. Am. Nucl. Soc., Suppl.; 26: No. 1, 37-38(Aug 1977). 
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From Transactions of the American Nuclear Society confe 
ence on reactor operating experience; Chattanooga, TN, USA 0 
Aug 1977). 


59678 Phosphorous doping of floatzone silicon aye 
tron irradiation. Burn, R.R. (Univ. of Michigan, Ann Arbor 
G.M.; Jones, J.D.; Baker, J.A. Trans. Am. ucl. Soc., Suppl.; os No. 
1, 38-30% Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence = — operating experience; Chattanooga, TN, USA (7 
Aug ). 


59679 Neutron tomography investigations at the —- Uni- 
versity Research Reactor. Schlapper, G.A.; Bru wa] 
J.E.; Larsen, G.N. (Univ. of Missouri, Columbia). Troms Am. 
Soc., Suppl; 26: No. 1, , SX Aug 1977). 

rom Transactions of the American Nuclear Society confer- 
ence mn operating experience; Chattanooga, TN, USA (7 
Aug , 


59680 Core and fuel at the NBSR. Nicklas, J.H.; Guglichnn, E.; 

Sturrock, J.B.; Raby, T.M. (National Bureau of Standards, Ww 

ton, DC). Trans. Am. Nucl. Soc., Suppl.; < No. 1, 40(Aug 1 
From Transactions of the American Nuclear "Society confer- 

ence — "ar operating experience; Chattanooga, TN, USA (7 

Aug 1 ’ 


59681 Computer modeling of flow induced in-reactor vibrations. 
Turula, P.; Mulcahy, T.M. (Ar, Natl Lab, Ill). J. Power Div., 
Am. Soc. Civ. Eng.; 103: No. 1, 37-50(Jul 1977). 

An assessment of the reliability of finite element method 
computer models, as applied to the computation of flow induced 
vibration response of components used in nuclear reactors, is 
sented. The prototype under consideration was the Fast Flux Test 
Facility reactor being constructed for US-ERDA. Data were avail- 
able from an extensive test program which used a scale model 
simulating the hydraulic and structural characteristics of the proto- 
type components, subjected to scaled prototypic flow conditions as 
well as to laboratory shaker excitations. Corresponding analytical 
solutions of the component vibration problems were obtained using 
the NASTRAN computer code. Modal analyses and response — 
ses were performed. The effect of the po fluid was ac- 
counted for. Several possible forcing function definitions were con- 
sidered. Results indicate that anal 
experimental data. Response amplitude comparisons are good only 
under conditions favorable to a clear definition of the structural and 
hydraulic properties affecting the component motion. 20 refs. 


59682 German-British-French high-flux reactor at Grenoble and 
its research programme. Maier, B.P. (Institut Max von Laue - Paul 
Langevin, 38 - —— (France)). Naturwissenschaften; 64: No. 2, 
59- -eh(Feb mi In —— 
igs.; s 
The sh MW hie dich flax reactor of the Institute Max von Laue - 

Paul Langevin at Grenoble serves as a central neutron-beam facility 
for laboratories and research institutes in the three member coun- 
tries, the United Kingdom, France, and the Federal Republic of 
Germany. A large variety of high-resolution neutron spectrometers 
provide unique opportunities in fields such as nuclear physics, crys- 
tallography, solid-state physics, chemistry, metallurgy, and biology. 


59683 Dragon reactor experiment. Elektro-Anz.; eos a 

The concept on which the Dragon Reactor Experiment was 
based was evolved at the Atomic Energy Research Establishment at 
Harwell in 1956, and in February of that year a High Temperature 
Gas- cooled Reactor Project Group was set up to study the feasibil- 
ity of a helium-cooled reactor with a graphite or jum modera- 
tor, and with the emphasis on the thorium fuel cycle. 


59684 Determination of power distribution in the IRT-M a. 
fied core of the VVR-S reactor by using an experimental bundle. 
Schachter, L.; Hacman, D.; Mot, O. (Inst of At Phys, Bucharest, 
Rom). Rey. Roum. Phys.; 21: ‘No.7, 7, 755-766(1976). 

Within the action of changing the core of the Bucharest 
VVR-S reactor and of equi it % with IRT-M type elements, a 
method of determining the s wer distribution in the modi- 
fied core by using an and se undle reproducing the IRT-M 
bundle geometry, was developed and tested. At the same time, by 
means of computing programs, a study was carried out on the 
influence of the experimental bundle on the VVR-S core parameters. 
The evolution of a short-lived fission product was studied in order to 
determine the power distribution. The results were compared with 
the data obtained from the calculated flux distribution. 


59685 Cost/schedule performance measurement system utilized 
on the Fast Flux Test Facility project. Brown, R.K. (Westinghouse 
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Hanford Co., Richland, WA); Frost, R.A.; Zimmerman, F.M. pp 
V.3.1-V.3.14 of In Nuclear power plant construction licensing and 
ae Hinsdale, IL; American Nuclear Society, Inc. (1976). 
From American Nuclear Society’s topical meeting; Los An- 
geles, —_. USA (13 Sep 1976). 
See CONF-7609154—. 

An Earned Value-Integrated Cost/Schedule Performance 
Measurement System has been applied to a major nonmilitary nucle- 
ar design and construction project. This system is similar to the 
Department of Defense Cost/Schedule OB nad Measurement 
System. The project is the Fast Flux Test Facility (a Fuels and 
Materials test reactor for the Liquid Metal Fast Breeder Reactor 
Program) being built at the Hanford Engineering Development 
Laboratory, Richland, Washington, by Westinghouse Hanford Com- 
pany for the U. S. Energy Research and Development Administra- 
tion. Because the project was well into the construction phase when 
the Earned Value System was being considered, it was decided that 
the = ae of DOD's Cost/Schedule Control System Criteria 

be applied to the extent possible but no major changes in 
paren th practices or management systems were imposed. Imple- 
mentation of this system enabled the following questions to be 
answered: For work performed, how do actual costs compare with 
the budget for that work. What is the impact of cost and schedule 
variances at an overall project level composed of different kinds of 
activities. Without the Earned Value system, these questions could 
be answered in a qualitative, subjective manner at best. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 59709 


59686 (BNWL—588) Zirconium hydride formation in Hanford 
production reactor process tubes. Winegardner, W.K.; Griggs, B. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Dec 
1967. Contract EY-76-C-06-1830. 61p. Dep. NTIS, PC A04/MF 
AOl. 

Examination of Zircaloy-2 process tubes from Hanford Pro- 
duction Reactors has revealed extensive zirconium hydride forma- 
i In general, attack is limited to the downstream portions of tubes 

uminum spacers are located. Most of the hydride platelets 
a eet in a case or layer on the inner surface of the tube. It is 
not unusual to find cases 0.004 to 0.005 in. thick. Analyses of the 
0.037 in. wall tubes with such cases intact often reveal hydrogen 
concentrations greater than 1000 ppM. Investigation indicates 
the hydriding is the result of galvanic contact between aluminum 
and Zircaloy-2. The galvanic couple (contact between dissimilar 
metals in the presence of reactor cooling water which serves as the 
oo results in the cathodic charging of hydrogen into the 

ircaloy. 


59687 (DP—1463) Confinement of airborne radioactivity. Pro- 
gress report: January—December 1976. Evans, A.G. (Du Pont de 
Nemours (E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1976. Contract EY-76-C-09-0001. 29p. Dep. NTIS, PC A03/MF 
Al. 

Service aging studies conducted at the Savannah River Labo- 
peyh (SRL) show that Type GX-176 carbon has a useful life of at 
least 30 months as a halogen absorbent in the airborne-activity 
confinement system for the Savannah River production reactors. 
The studies also show that elemental iodine retention by this carbon 
at high apenas (180°C) is more a function of the pH of the 
service-aged carbon than of the length of time in service. Type GX- 
176 carbon is a 10 x ane Cae Se Sneeee: Saeed 
with potassium iodide and trietyhylenediamine. Studies aa 
sorbent formulations at SRL show that coal-, coconut-, and er 
base carbons can be impregnated with h tramine 
(HMTA) and combinations of iodine, iodine salts, potassium hydrox- 
ide, and phosphate salts to obtain methy! iodide tion values of 
less than 1%. Consistent penetration values of than 0.5% have 
been obtained with two coal-base carbons when the total iodine and 
HMTA were added at the 2% level. Three phosphate salts 
(NaHzPO,.H20, NazHPO,.7H20, and NasPO,.12 H2O) have been 
used successfully as pH buffers and ignition retardants. Boric acid 
was found to be an unsatisfactory ignition retardant. 


59688 (DP-MS—77-1) Review of advanced reactor transient 
analysis capabilities and applications for Savannah River Plant reac- 
tors. Buckner, M.R.; Hostetler, D.E.; Anderson, M.M.; Dodds, H.L. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1977. Contract EY-76-C-09-0001. 29p. (CONF- 
——- Dep. NTIS, PC A03/MF A011. 
rom Thermal reactor safety meeting; Sun Valley, Idaho, 
United ved of America (USA) (31 Sul 1977). 
GRASS is a three-dimensional, coupled neutronic and engi- 
neering code for analysis of the production reactors ai 
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the Savannah River Plant. The capabilities of GRASS are reviewed 
with emphasis on recent additions to model accident conditions 
involving the transport of molten fuel material and to accurately 
characterize neutronic and engineering feedback. The general appli- 
cation of GRASS to the Savannah River reactors is discussed, and 
results are presented for the analyses of severla reactor transient 
calculations. 


59689 (DPSPU—77-30-3) Use of digital computers in the protec- 
tion system for Savannah River reactors. Gimmy, K.L. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
Jun 1977. Contract EY-76-C-09-0001. 9p. (CONF-770708—2). Dep. 
NTIS, PC A02/MF AO1. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

Each production reactor at the Savannah River Plant has 
recently been provided with a protective system using dual digital 
computers. The dual “safety computers” monitor coolant tempera- 
ture and flow in each of the 600 fuel assemblies in the reactor. The 
system provides alarms and automatic reactor shutdown (SCRAM) 
if these variables exceed predetermined setpoints. The system pro- 
vides the primary protection for unwanted local or general power 
increase or assembly coolant flow reduction. Standard process con- 
trol computers are used and all scanning, data output, and protective 
action are controlled by software prepared by Du Pont. 


59690 (DPSPU—77-30-5) Programming of computers for the 

protection system for Savannah River reactors. Finley, R.H. (Du Pont 
sg Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Plant). Jun 1977. Contract EY- 76-C-09-0001. 19p. (CONF-770682— 
1). Dep. NTIS, PC A02/MF AO1. 

From IAEA specialist meeting on software reliability for 
computerized control and safety systems in nuclear power plants; 
Pittsburgh, Pennsylvania, USA (Jun 1977). 

The monitoring requirements for the SRP Safety Computers 
are shown. These fast response times coupled with the large number 
of analog inputs to be scanned imposed stringent program require- 
ments. The system consists of two separate computers, each with its 
own inputs to monitor half the reactor positions. Either computer 
can provide the minimum required monitoring. The desired redun- 
dant monitoring is provided when both computers are on-line. If 
both computers are off-line, the reactor is automatically shut down. 


PROPULSION REACTORS 


59691 (AD-A—039088) Experimental seaworthiness i 
of two proposed hull forms of nuclear-powered 

cruiser (CSGN). Jones, H.D. (David W. Taylor Research and Devel 
opment Center, Bethesda, Md. (USA)). Feb 1977. 30p. (SPD—724- 
06). NTIS PC A03/MF AO1. 

The David W. Taylor Naval Ship Research and Develop- 
ment Center undertook to experimentally determine which of two 
proposed hull designs for the nuc’ eae, guided-missile strike 
cruiser (CSGN) exhibited the best eeping characteristics. Exten- 
sive seaworthiness experiments were cuaied out for the large water- 
plane version with a comprehensive program being conducted for 
the conventional version as well. The results indicate the two 
versions are similar with the conventional version exhibiting general- 
ly better seaworthiness characteristics. (Author) 

59692 Stationary ship propulsion reactor for nuclear power plant 
training. Koehler, W.H. TOM, Gladbech, Ger.). Trans. 
Am. Nucl. Soc., Suppl; 25: No. 1, 84(1977). 

From Iran conference on the transfer of nuclear technology; 

Persepolis/Shiraz, Iran (10 Apr 1977). 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 59396, 60950 


= (ANL—77-34) Light-Water-Reactor og Fe hoe 


progress report, January—March 1 (Argonne 

National Lab., Ill. (USA)). Jun 1977. Contract Westie 109-E 

120p. Dep. NTIS, PC A07/MF = . 

report summarizes the Argonne National Laboratory 
work performed during January, February, and March 1977 on 
water-reactor-safety problems. The following research and develop- 
ment areas are covered: (1) loss-of-coolant accident research: heat 
transfer and fluid dynamics; (2) transient fuel response and fission- 
program; (3) mechanical properties of zircaloy con- 
taining oxygen; and (4) steam-explosion studies. 


59694 (ANL-CT—77-27) Acoustic analysis of sodium 
stability tests using THORS bundle 6A. Sheen, S.H.; Bobis J-Pe 
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Carey, W.M. (Ar i National Lab., Ill. (USA)). 4 May 1977. 
Contract W-31-109-ENG-38. 59p. Dep. NTIS, PC A04/MF AOl1. 
Acoustic data from boiling stability tests on the THORS 
(Thermal-Hydraulic Out-of-Reactor Safety) facility are presented 
and discussed. The THORS sodium loop is a high temperature test 
facility that contains the bundle 6A, a full length stimulated fuel 
subassembly with nineteen electrically heated pins. Boiling stability 
tests on the THORS facility were designed to determine if a stable 
boiling region exists during the thermal hydraulic test at normal and 
off-no conditions. Boiling was observed and the stable boiling 
region was determined. The acoustic data observed by three ANL 
jum-immersible microphones have provided the following infor- 
mation: (1) the boiling signal is clearly observed and shows a 
correlation with the inlet flow fluctuations; (2) the signal level and 
the repetition rate of the boiling signal are directly related to the 
applied heat flux; (3) a typical boiling pulse consists of a high 
frequency signal due y to the bubble collapse and a low 
frequency (approximately 75 Hz) void oscillation; (4) a boiling pulse 
yields a frequency spectrum with significant amplitudes up to 80 
KHz as compared with 4 KHz for background pulses; and (5) the 
frequency content of a boiling pulse can be mostly explained in terms 
of various resonance frequencies of the loop. The characterization of 
these data is pertinent to the design of sodium boiling detection 
systems. 


59695 (ARC—77-734) OPS liquid pathway generic study. Topi- 
cal report No. 22A60. (Offshore Power Systems, Jacksonville, Fla. 
tanta * Jun 1977. vp. Power Systems, Jacksonville, FL. 

An evaluation of the consequences of radioactivity released 
from an offshore nuclear plant to liquid pathways as a result of 
postulated accidents more severe than the design basis Loss-of- 
Coolant Accident is presented. 


59696 (BMI-NUREG—1975) Aerosol measurements and model- 
ing for fast safety. Quarterly progress report, January 1— 


reactor 
March 31, 1977. Task 7. Gieseke, J.A.; Jordan, H.; Lee, K.W.; Webb, 


P.R.; Reed, L.D. (Battelle Columbus Labs., Ohio (USA)). 30 Jun 
1977. > NTIS. 

echnical progress during this quarter was made on experi- 
mental measurements of sodium oxide agglomerate characteristics, 
HAARM.-2 computer code improvements, considerations of size or 
scale effects as implied by HAARM.-2 calculations, and fuel materi- 
als vaporization for aerosol studies. 


59697 (BNL-NUREG—22649) Subharmonic excitation in an 
HTGR core. Bezler, P.; Curreri, J.R. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 7p. (CONF- 
770807—13). Dep. NTIS, PC A02/MF AOI. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (is Aug 1977). 

The occurrence of subharmonic resonance in a series of 
blocks with clearance between blocks and with springs on the outer 
most ends is the subject of this paper. This represents an HTGR core 
response to an earthquake input. An analytical model of the cross 
section of this type of core is a series of blocks arranged horizontally 
between outer walls. Each block represents many graphite hexagon- 
al core elements acting in unison as a single mass. The blocks are of 
unequal size to model the true mass distribution through the core. 
Core element elasticity and damping characteristics are modeled 
with linear spring and viscous damping units affixed to each block. 
The walls and base represent the core barell or core element 
containment structure. For forced response calculations, these 
boundaries are given prescribed motions. The clearance between 
each block could be the same or different with the total clearance 
duplicating that of the entire core. Spring packs installed between 
the first and last block and the boundaries model the boundary 
elasticity. The system non-linearity is due to the severe discontinuity 
in the interblock elastic forces when adjacent blocks collide. A 
computer pro using a numerical integration scheme was devel- 
oped to solve for the response of the system to arbitrary inputs. 


59698 (BNL-NUREG—22650) OSCIL and OSCVERT: comput- _ 


er codes to evaluate the non-linear seismic response of an HTGR core. 
Lasker, L.; Bezler, P.; Curreri, J.; Koplik, B. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. Ilp. 
(CONF-770807—12). Dep. NTIS, PC A02/MF AOl1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
eer Se (15 Aug 1977). 

and OSCVERT are FORTRAN codes which simu- 
late the vain of seismic input on a High Temperature Gas Cooled 
Reactor (HTGR) core. The analysis, in conjunction with results of 
experimental scale models, is to be used to determine safety stan- 
dards and licensing regulations for HTGR. OSCIL models the core 
as a horizontal one-dimensional non-linear spring-mass system with 
friction. OSCVERT is the two-dimensional extension, with each 
mass in OSCIL expanded to a vertical column of blocks. An impor- 
tant feature of OSCVERT is that large rotations are allowed. The 
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codes use a powerful integration scheme due to GEAR. This permits 
very stiff springs, as well as transients ("jump” phenomena) due to 
multiple solutions that arise in non-linear systems, to be i 

in the codes. Either code can be used more generally to analyze the 
non-linear dynamic response of a spring-mass system excited by 
boundary motions. 


59699 (BNL-NUREG—22651) Effect of clearance and distribu- 
tion of mass on the dynamic response of an HTGR core. Reich, M.; 
Koplik, B. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 12p. (CONF-770807—15). Dep. NTIS, 
PC A02/MF AOl1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

One of the primary factors in determining the structural 
integrity and consequently the safety of a High Temperature Gas- 
Cooled Reactor (HTGR) is the dynamic response of the core when 
subjected to a seismic excitation. The HTGR core under consider- 
ation consists of several thousands of hexagonal elements zrranged in 
vertical stacks containing about eight elements per stack. There are 
clearance gaps between adjacent elements, which can change sub- 
stantially due to radiation effects produced during their active life- 
time. Surrounding the outer periphery of the core are reflector 
blocks and restraining spring-pack arrangements which bear against 
the reactor vessel structure (PCRV). Earthquake input motions to 
this type of core arrangement will result in multiple impacts between 
adjacent elements as well as between the reflector blocks and the 
restraining spring packs. The highly complex nonlinear response 
associated with the multiple collisions across the clearance and 
with the spring packs is the subject matter of this paper. Of particu- 
lar importance is the ability to analyze a complex nonlinear system 
with gaps by employing a model with a reduced number of masses. 
This is necessary in order to obtain solutions in a time-frame and at a 
cost which is not too extensive. In addition the effect of variations in 
total clearance as well as the initial distribution of clearances be- 
tween adjacent elements is of primary concern. Both of these aspects 
of the problem are treated in the present analysis. 


59700 (BNL-NUREG—23068) RELAP3B: a plant transient 

code. Levine, M.M.; Hsu, C.J.; Connell, H.R.; Aronson, A.L.; Odar, 

F. (Brookhaven National Lab., Be N.Y. (USA)). 1977. Contract 

«Gy tara 15p. (CONF-770708—7). Dep. NTIS, PC A02/ 
AOl. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

A plant transient code, RELAP3B, was deveioped for study- 
ing a variety of accidents and transients such as anticipated transients 
without scram, steam line break with steam generator tube rupture, 
and others. This code is based on the RELAP3 Code of INEL, but it 
includes a number of modifications and additions to enhance its 
suitability for representing these transients. 


59701 (BNL-NUREG—50661) Reactor safety research 
grams. Quarterly progress report, January 1—March 31, 1977, 
Romano, A.J. (comp.). (Brookhaven National Lab., Upton, N.Y. 
(USA)). May 1977. Contract EY-76-C-02-0016. 201p. Dep. NTIS, 
PC A10/MF AOl1. 

The projects reported each quarter are the following: Gas 
Reactor Safety Evaluation, THOR Code Development, SSC Code 
Development, LMFBR and LWR Safety Experiments, Fast Reactor 
Safety Code Validation, Technical Coordination of Structural Integ- 
rity, and Fast Reactor Safety Reliability Assessment. 


59702 (CENPD—172(Suppl.1)) Plant protection system. Plant 
protection system with integrated automatic test system. (Combustion 
Engineering, Inc., Windsor, Conn. (USA)). Mar 1977 1977. vp. Engineer- 
ing, Inc., Windsor, cr. 

Revised and additional data on the plant ae system 
with integrated automatic test system for Combustion Engineering 
PWR plants are presented. 


59703 (CONF-760503—P2, pp 667-674) Fundamental studies of 
the mechanism of sodium combustion. Newman, R.N. (Berkeley Nu- 
clear Labs., Eng.); Payne, J.F.B. Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica (USA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production. 

The following aspects of sodium fires are examined; pool 
ignition temperatures, pool burning and smoke generation rates, and 
the chemistry of the vapour phase combustion of sodium and 
oxygen. The burning and smoke production rates of sodium pool 
fires have been measured over the temperature range 250 to 750°C. 
A theory is developed which satisfactorily predicts pool burning 
rates over the whole temperature range. 
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59704 (CONF-760503—P2, 675-684) Reaction of potassium 
superoxide in excess potassium. S S.A. (Central Electricity Re- 
search Labs., Leatherhead, En a Nov 1976. 
From International erence on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica USA) (3 May 1976). 
gs of the international conference on liquid tech- 
sieael in energy production. 
Ex its are described in which liquid potassium and 
potassium superoxide are brought into contact at different tempera- 
tures. There is no obvious reaction below 390 K, a controlled 
reaction between 390 K and 450 K, and an explosive reaction occurs 
when the reactants are mixed at higher temperatures. If the reactants 
are mixed at a low temperature and heated at 100 K min™', an 
explosion occurs. When heated at 3 K min~'’, the potassium quietly 
ingests the superoxide. The results are discussed in terms of a 
thermal explosion model. The explosions occur in the absence of 
organic contaminants. The system is not critically sensitive to shock 
or agitation. 


59705 (CONF-760503—P2, pp 866-874) Direct measurements of 
oxygen activity thresholds for liquid alkali metal-oxide fuel reactions. 
Adamson, M.G.; Aitken, E.A.; Jeter, D.W. (General Electric Co., 
Pleasanton, CA). Nov 1976. 

From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
i SA) (3 May 1976). 

In Proceedings of the international conference on liquid tech- 
nology in energy production 

A high temperature EMF cell technique utilizing solid yttria- 
doped thoria electrolyte in the form of thimble-shaped sensors has 
been developed for measuring the oxygen potential/oxygen activity 
thresholds of liquid alkali metal-oxide reactions, particularly those 
involving nuclear fission reactor oxide fuels. The high temperature 
cells used in the investigation were first shown to behave theoretical- 
ly (thermodynamically) by experiment and by an analytical treat- 
ment. 


59706 (CONF-760744—, pp 323-346) Safety of nuclear power 
plants. Cottrell, W.B. (Oak Ridge National Lab., TN). Apr 1977. 

From Conference on energy sources of the future; Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

Controversial issues concerning nuclear power are discussed, 
including: (1) occupational health impacts of electrical generation by 
various power plants; (2) routine releases from nuclear power plants; 
(3) abnormal occurrences in reactor operations; (4) risk of fatalities 
due to both natural and man-caused events; (5) operating availability 
and capacity of various types of electrical generating plants; (6) 
safeguards--plutonium diversion; and (7) radioactive waste disposal. 


59707 (CONF-770807—29) Thermal shock studies associated 
with injection of emergency core coolant in pressurized water reactors. 
Cheverton, R.D.; Bolt, S.E.; Iskander, S.K. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AOI. 

From 4. ae conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
ee Acme ty "Aug 1977). 
determine the accuracy of calculational techniques 
for for predicting pte initiation and arrest in PWR vessels due to 

from ECC injection are described. The reference 
calculational model is reviewed, So aa program and 
facilities are described, and some shock experiments and 
results are discussed. 


59708 (COO—2512-11) Mechanisms of vapor explosions. Techni- 
cal annual report, October 197: 6—July 1977. Bankott, 8.G. (North 
western Univ., Evanston, Ill. (USA). Dept. of Chemical 

ing). 1977. Contract EY-76-S-02-2512. 7p. Dep. NTIS, PC Ai 

AOl. 


concepts dominate the fuel-coolant 
‘auske theory of spontaneous nucleation 

thermal detonation waves. 
Considerable differences of opinion exist with to both of 
these theories, and it is important to determine to what extent these 
ideas are valid, and, if so, whether they can be reconciled. Experi- 
mental and theoretical results are compared. 


— (DPSPU—77-30-6) Functional safeguards for computers 

for protection systems for Savannah River reactors. Kritz, W.R. (Du 

Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 

River Plant). Jun 1977. Contract EY-76-C-09-0001. 1lp. (CONF- 
ey . NTIS, PC A02/MF AO1. 

specialist meeting on software reliability for 

computerized control and safety systems in nuclear power plants; 
ede Pennsylvania, USA (Jul 1977). 

eactors at the Savannah River Plant have recently been 

osm with a “safety computer” system. This system utilizes dual 


Currently two princi 
interaction field. One is the 
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digital computers in a primary protection system that monitors 
individual fuel assembly content iow and temperature. The design 
basis for the (SRP safety) computer systems allowed for eventual 
failure of any input sensor or any computer component. These 
systems are routinely used by reactor operators with a minimum of 
training in computer technology. The ware configuration and 
software design therefore contain safeguards so that both hardware 
and human failures do not cause si it loss of reactor protec- 
tion. The performance of the system to date is described. 


59710 (EPRI-NP—435) Rewetting and liquid during 

; state of the art. Elias, E.; Yadigaroglu, G. (California 

7? Berkeley (USA). it. of Nuclear Engineering). May 1977. 
p. Dep. NTIS, PC A03/MF A011. 

Considerable interest has recently been generated in the prob- 
lems of surface rewetting and the physics of liquid droplet entrain- 
ment due to their role in light water nuclear reactor safety. Pub- 
lished models of the rewetting process include simple one-dimension- 
al solutions in two axial regions, one-dimensional solutions in three 
axial regions with or without precursory cooling, one- and two- 
dimensional numerical-difference techniques usin 
pendent heat transfer coefficients, and analyti 
solutions. The basic assumptions of these models and the numerical 
values assigned to the various parameters, as well as empirical 
rewetting correlations, are discussed. The various mechanisms for 
liquid droplet entrainment and analytical formulations of the critical 
gas velocity and of the droplet diameter at the onset of entrainment 
are reviewed. 


59711 (EPRI-SR—28, pp 25-27) Problems of predicting aberrant 
— Dunnette, M.D. (Univ. of Minnesota, Minneapolis). Jan 

From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 

In Workshop on power plant operator selection methods. 

In a nuclear power plant, the costs resulting from aberrant 
behavior by an operator can be quite high in terms of both lives and 
investment. Because of this the problems of predicting aberrant 
behavior are examined. 


59712 (EPRI-SR—28, pp 35-39) ANSI Standard N18.17: indus- 
trial security for nuclear power plants. Bitel, J.S. (Commonwealth 
Edison Co., Zion, IL). Jan 1976. 

From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 

In Workshop on power plant operator selection methods. 

Industrial security in nuclear power plants is discussed as it 
affects personnel selection and personnel performance monitoring. 
a and regulatory guides concerning plant security are also 

iscussed. 


59713 (EPRI-SR—28, pp 41-44) Proposed Standard ANS 3.4: 
medical certification and 


for nuclear power plants. Doyle, T.J. (Consolidated Edison 
Co., New York). Jan 1976. 

From Workshop on power plant operator selection methods; 
Palo — California, United States of America (USA) (2 Jun 1975). 
Workshop on power plant operator selection methods. 
The American Nuclear Society responded to the need to 
provide a standard for medical certification and monitoring of per- 
— sted oy Oe ke licensing for nuclear power plants, as 
Atomic Energy Commission, now the Nuclear 
Renaeey Cemshaien. A committee designated ANS 3.4 was set 
ap £> anes toe Sa © enya» nee ees Go eet 
eee agg ge ge Oe a a 

— under Title 10 CFR, Part 

lescribed. 


59714 (EPRI-SR—28, pp 47-51) Selection procedures for nucle- 
ar power plant personnel. Kuchler, R. (Wisconsin Electric Co., 
Milwaukee). Jan 1976. 


From Workshop on power plant operator selection methods; 
Palo Alto, California, United States of America (USA) (2 Jun 1975). 

In Workshop on power plant operator selection methods. 

Selection ures in reference to experience in 
two Wisconsin 
the Point Beach Nuclear Power it are discussed. Wisconsin 
Electric has had a great deal of experience in the application of 
psycholo tests and evaluation procedures, and it was natural 
that a major consideration in staffing these facilities was the selection 
of testing procedures. 


59715 (GA-A—14368) Measuring the seismic response of an 
HTGR core model. Rakowski, J.E.; Olsen, B.E. (General Atomic 
Co., San Diego, Calif. (USA)). Jul 1977. Contract EY-76-C-03-0167- 
PRJ- 51. 34p. (CONF-770807—31). Dep. NTIS, PC A03/MF AOI. 

From 4. international conference on structural mechanics in 
reactor —— San Francisco, California, United States of 
America (USA) (15 Aug 1977). 


ic Power Comey nuclear project offices and 
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The main objective of the tests described was to provide 
experimental data in order to verify the analytical models used to 
develop HTGR core design loads. Most of the testing was per- 
formed on a one-fifth scale full array core model subjected to 
uniaxial horizontal excitation. The tests initially focused on evaluat- 
ing the overall core frequency response, core damping, fuel element 
collision forces and displacements, and in particular, the lateral 
support response as a function of the excitation frequency and g- 
level. Following this series of tests, a second test program was 
executed on the model with emphasis placed on obtaining fuel 
element dowel forces and rocking angles, as well as possible element 
uplift. In addition, new tests were included to re-evaluate fuel 
element collision forces and overall core damping which were not 
satisfactorily obtained earlier. Several test results are included to 
illustrate application of the new instrumentation. Finally, a compre- 
hensive error analysis of the test system is presented which provides 
estimates of the various error sources and total error in the data. 


59716 (GEAP—14143) Inherently safe core design concept eval- 
uations summary and design recommendations for fiscal years 1975 
and 1976. Deane, N.A.; Lu, Y.S.; McCandless, R.J. (General Electric 
Co., Sunnyvale, Calif. (USA). Breeder Reactor Dept.). Oct 1976. 
Contract EY-76-C-03-0893-019. 181p. . 

The purpose of the studies reported was to identify LMFBR 
core design modifications that are likely to result in improved 
LMFBR inherent safety characteristics. A wide range of inherently 
safe core design features have been identified as possible concepts for 
improved LMFBR inherent safety. Effort has been focused on 
inherent design features that preclude severe consequences from low 
probability accident sequences. The approach to FY-75 and -76 
work has been to identify, assess, and screen inherent safety con- 
cepts. An inherent safety design feature is defined as a design feature 
that decreases the probability and/or the consequences of an acci- 
dent through natural processes as opposed to engineered safeguards. 
Although the primary emphasis of the program has been inherently 
safe concepts, a number of engineered concepts which improve 
safety have also been considered. A preliminary qualitative assess- 
ment of each identified concept was prepared to provide a basis for 
initial screening of the concepts. Additional data were generated for 
those concepts where further information was required. The consid- 
erations employed in the screening evaluation include (a) the ability 
of the design concept to prevent and mitigate the consequences of 
selected anticipated transients without scram, (b) the reliability of the 
feature to perform as required, (c) the feasibility of developing the 
design feature, (d) the economic impacts of the design feature, and 
(e) the expected safety advantage obtained from each concept. A 
reference plant design was selected to provide a basis for comparing 
the transient response of possible inherently safe concepts to the 
hypothetical transient overpower (TOP) anticipated transient with- 
out scram (ATWS) and transient undercooling (TUC) ATWS 
events. 


59717 (GEAP—21304-5) BWR blowdown/emergency core cool- 
ing fifth quarterly progress report, January 1—March 31, 1977. 
Wood, J.C. (General Electric Co., San Jose, Calif. (USA). Boiling 
Water Reactor Systems Dept.). Apr 1977. 37p. Dep. NTIS $4.00. 

BD/ECC work completed in the first quarter of 1977 (Janu- 
ary 1, 1977 to March 31, 1977) is summarized. Installation of the 64- 
rod bundle, completion of the first three 8 x 8 BDHT matrix tests, 
and reporting of additional CCFL test results were the highlights of 
work accomplished during the period. 


59718 (GEAP—23517) MAYU04: a method to evaluate transient 
thermal hydraulic conditions in rod bundles. Punches, W.C. (General 
Electric Co., San Jose, Calif. (USA). Boiling Water Reactor Systems 
Dept.). Mar 1977. 11lp. Dep. NTIS $6.50. 

The technical basis and numerical calculations performed by 
the code MAYU04 are described. The code analyzes one-dimension- 
al single channel hydraulic and heat transfer transients in rod bundles 
and calculates local hydraulic conditions and skin heater or fuel rod 
heat transfer information (i.c., temperature and heat transfer coeffi- 
cients). Numerous simplifications are made in the solution of the 
two-phase flow equations, notably that of thermodynamic equilibri- 
um. However, the drift flux formulation employed is particularly 
useful in handling problems typical of the loss-of-coolant accident 
analysis. The equations are valid for cocurrent and countercurrent 
flow. The treatment of countercurrent flow limiting (CCFL) at the 
bundle exit and the propagation of two-phase mixture levels are also 
included. The model is suited for BWR LOCA analysis where 
pressure transients are not very severe and subcooled voids are not 
very important. 


59719 (HEDL-TI—75001-8) FSAR Q; responses, supplement 8. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Apr 1977. Contract EY-76-C-14-2170. 20p. . 

Additional data on power level measurement uncertainties 
and on fuel-cladding gap conductance in the FFTF reactor are 
presented. 
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59720 (K/CSD/TM—3) HEXERE12: computer program for the 

transient thermal-hydraulic analysis of high temperature 

reactors. Giles, G.E.; Turner, W.D.; Childs, K.W.; DeVault, R.M.; 

Becker, B.R. (Oak Ridge Gaseous Diffusion Plant, Tenn. (USA)). 

be | “y Contract W-7405-ENG-26. 160p. Dep. NTIS, PC A08/ 
AOl. 

HEXERE 12 code development has provided a complex com- 
puter code, which is capable of analyzing High Temperature Gas- 
Cooled Reactors (HTGR) during accidents and pro’ most of 
the information necessary for HTGR Safety Studies. 12 is 
designed to solve steady-state and transient three-dimensional heat 
conduction, coupled with convection to axially flowing coolant i = a 
large number of parallel channels. Both the coolant temperature and 
flow distribution among the channels are influenced by the heat 
transferred into coolant. The thermal conductivity, density, and 
specific heat may be spatially and temperature it and may 
further be modified by HTGR design parameters. conductivity 
can be anisotropic. Heat generation rates may be dependent on time, 
position, and HTGR design parameters. The boundary temperatures 
may be time-dependent. The boundary conditions may be fixed 
temperatures or any combination of prescribed heat flux, forced 
convection, and radiation from a surface to a boundary temperature. 
The boundary condition parameters may be time- and/or tempera- 
ture-dependent. HEXERE12 can model a coolant which can be 
helium, air, or a helium-air mixture. 


59721 (LA-NUREG—6752-MS) Comparison of SOLA-FLX cal- 
culations with experiments at science and software. Dienes, 
J.K.; Hirt, C.W.; Stein, L.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1977. Contract W-7405-ENG-36. lip. Dep. NTIS, PC 
A02/MF AO1. 

Preliminary results of a comparison between hydroelastic 
calculations at the Los Alamos Scientific Laboratory and experi- 
ments at Systems, Science and Software are described. The axi 
metric geometry is an idealization of a pressurized water reactor at a 
scale of 1/25. Reasons for some of the discrepancies are described, 
= —— for improving both experiments and calculations are 

iscu: 


59722 (LA-UR—77-829) Disassembly energy release for me- 
chanical evaluation. Jackson, J.F.; Boudreau, J.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 11p. (CONF-770817—1). Dep. NTIS, PC A02/MF AO1. 

From International seminar on containment of fast breeder 
reactors; San Francisco, California, USA (22 Aug 1977). 

Techniques available for determining the energy release from 
prompt critical excursions in fast reactors are discussed. This in- 
cludes models used to develop the pressure source-terms needed to 
analyze the structural response of the system. Methods for character- 
izing the work-potential available from ener, ee are 
reviewed. Areas where advanced models would . 
are also discussed. 


59723 (LA-UR—77-1700) TRAC: a —_ code for LOCA analy- 
sis. Reed, W.H.; Bolstad, J.W.; Williams, K.A.; Pryor, R.J. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. ‘Contract W-7405- 
ENG-36. 19p. (CONF- 770708—8). Dep. NTIS, PC A02/MF AO1. 
From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 
A computer code called TRAC is being developed by the 
Los Alamos Scientific Laboratory for analysis of loss-of-coolant 
accidents (LOCA’s) and other transients in light beens sd reactors. This 
code differs from existing codes and other codes ae Soe 
for LOCA analysis in its more detailed geometrical models 
reactor systems and in its more complex models of the two- 
fluid flow that occurs during these accidents. It is in that 
TRAC be a “best estimate” code rather than a "conservative code 
for licensing applications, so that better verification of the code 
against experimental data will be possible. 


59724 (LA-UR—77-1758) Decay heat measurements by fast- 
response boil-off . Yarnell, J.L.; Bendt, P.J. (Los 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
16p. (CONF-770708—13). Dep. NTIS, PC A02/MF AO1. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

A liquid-helium boil-off calorimeter with a 1-s time constant 
was used to measure *°U fission product decay heat at times 
between 10 and 10° s following a 2 x FiO! s thermal neutron irradia- 
tion. The uncertainty in the data was approximately 2% (1 o) — 
at the shortest cooling times, where it rose to approximately 


59725 (LA-UR—77-1908) Role of fission product in whole core 
accidents: research in the USA. Jackson, J.F.; Deitrich, L.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 53p. (CONF-770684—1). Dep. NTIS, PC A04/MF AO1. 


From IAEA international s; atk a on the role of 
fission products in whole core wate (28 Jun 1977). 
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The techniques being developed in the United States for 
analyzing postulated whole-core accidents in LMFBRs are briefly 
perce | The key mechanistic analysis methods are discussed in 
detail. Important research projects in the area of fission product 
effects are examined. Some typical results on the role of fission 
products in whole-core accidents are presented. 


59726 (NEDO—10801-A) Core spray and bottom flooding effec- 
tiveness in the BWR/6. Licensing topical report. Duncan, J.D.; Leon- 
ard, J.E. (General Electric Co., San Jose, Calif. (USA). Boiling 
Water Reactor Systems Dept.). Feb 1977. vp. Electric Co., San Jose, 
CA. 


A core heatup model is used to calculate the thermal response 
of the fuel assembly cladding in a General Electric BWR after a 
postulated loss-of-coolant accident. An extensive series of emergen- 
cy core cooling tests was conducted to determine the modifications 
necessary to make the current model appropriate for calculations of 
the temperature response in an 8 x 8 bundle. Fifty tests were 
conducted with a full-scale, electrically heated, stainless-steel-clad 
mockup of a BWR/6 fuel bundle. Rod-to-rod and rod-axial power 
variation in the tests were very similar to those in the BWR/6 
assembly. Transient simulations of the emergency cooling phase of 
the loss-of-coolant accident were conducted over a wide range of 
bundle power, coolant flow rate, and cladding temperature at the 
start of emergency cooling. Using the conservative Interim A 
tance Criteria assumptions, the maximum BWR/6 fuel cladding 
temperatures are calculated to be less than 1600°F. With realistic 
assumptions, the maximum calculated temperature is approximately 
700°F. Test temperatures higher than 1600°F were obtained by 
starting bottom flooding at times a later than those appro- 
priate for the BWR/6 accident. Therefore, the test conditions con- 
servatively bounded the BWR/6 loss-of-coolant accident. The Gen- 
eral Electric core heatup model was modified to match the test 
geometry and the test conditions, and the model was used to predict 
the thermal response of the test bundle. Predictions of maximum 
bundle temperature in BWR/6 accident simulations ranged from 
30°F below to 100°F above the recorded test maximum bundle 
temperatures. Therefore, the modified core heatup model is consid- 
ered appropriate for use in BWR/6 loss-of-coolant calculations. It is 
concluded that no further confirmatory testing is required to demon- 
strate the adequacy of the model for application to 8 x 8 fuel 
geometry. 


59727 (NEDO—21492) Mark I 1/12-scale pressure suppression 
pool swell test program: Phase IV tests. Galyardt, D.L. (General 
Electric Co., San Jose, Calif. (USA). Boiling Water Reactor Systems 
Dept.). Mar ‘1977. y . Electric Co., San Jose, CA. 

Additional '/:2-scale Mark 'I pressure suppression pool swell 
tests have been conducted to supplement test results previously 
reported. A total of 68 tests were run. Thirty-two tests were run to 
expand the data base for tests with nominal initial conditions and 
with an initial drywell/wetwell differential pressure. Thirty-six tests 
were run to scope the effects of test section gross vertical stiffness 
and torus side plate stiffness on key test results. Test section structur- 
al stiffness characteristics were found to have a pronounced effect on 
the magnitude of the maximum downforce applied to the torus. 
Values for the maximum upforce applied to the torus, the maximum 
pool momentum, and the pool surface velocity at ring header impact 
were not found to be ty affected by test section structural 
stiffness characteristics for the range of stiffnesses tested. For tests at 
nominal conditions, large normally distributed data bases for the 
maximum upforce, maximum pool momentum and ring header 
impact velocity are provided by these Phase IV and previous '/12- 
scale tests. For these data bases one standard deviation is at most 
10% of the mean value. 


59728 (NEDO—21617) Analog transmitter/trip unit system for 

engineered safeguard sensor trip inputs. Licensing topical report. 
Strong, R.W.; Youngborg, L.H. (General Electric Co., San Jose, 

_— — BWR Projects Dept.). Apr 1977. vp. Electric Co., San 
ose, CA. 

This licensing topical report describes the Analog Transmit- 
ter/Trip Unit System for Engineered Safeguard Sensor Trip inputs. 
The system essentially replaces pressure, level and temperature 
switches with analog transmitter/trip unit combinations, which pro- 
vide continual monitoring of critical eters in addition to per- 
forming basic logic trip operations. Phe principal objective of the 
system is to improve sensor intelligence and reliability while greatly 
enhancing testing procedures. Design criteria and justification of 

n are included, as well as performance and essential qualifi- 
cation data for all new hardware. System implementation is designed 
to be suitable for all BWR power plants and is individually treated 
for operating plants, plants in late design phase, and ial i in early 
design phase. 


59729 (NUREG—0047-8) Evaluation of pressure drop across 
blowdown. 


area changes Quarterly progress report, January 1, 
1977—March 31, 1977. Weisman, J. (Cincinnati Univ., Ohio (USA)). 
Apr 1977. Sp. NTIS $3.50. 
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Transient pressure drops across area changes were deter- 
mined in a series of blowdown experiment. These tests were con- 
ducted with Freon A as the test fluid in a well instrumented 
apparatus. During period, some additional check runs were 
made with the ae x fy” pipe expansion in place. These runs 
marked the conclusion of the experimental program. The data for all 
runs have been reduced to engineering units and recorded on a series 
of 4 magnetic tapes. In addition, a final report, containing graphical 
displays of all data and instructions for use of the magnetic tapes, 
was pri 


59730 (NUREG—0288) Modeling of pool swell dynamics. Pro- 
gress report. Anderson, W.G.; Huber, P.W.; Sonin, A.A. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Mechanical Engi- 
neering). Mar 1977. 34p. Dep. NTIS $4.00. 

The purpose of this research program is to develop and verify 
the scaling laws which apply to LOCA-induced pool swell in BWR 
pressure-suppression containment systems. The work has now pro- 
gressed to a stage where several critical series of experiments have 
been completed. The experimental test program for checking the 
scaling laws is outlined. Some of the experimental results obtained to 
date and the conclusions one can draw from them are summarized. 


59731 ag ate ee Evaluation of PWR steam generator 
water hammer. Final technical report, June 1, 1976—December 31, 
1976. Block, J.A.; Crowley, C.J.; Rothe, P.H.; Wallis, G.B.; Young, 
—  ecames Inc., Hanover, N.H. (USA)). May 1977. 329p. NTIS 

An investigation of waterhammer in the main feedwater 
piping of PWR steam generators due to water slugs formed in the 
steam generator feedring is reported. The relevant evidence from 
PWR operation and testing is compiled and summarized. The state- 
of-the-art of analysis of related phenomena is reviewed. Original 
exploratory modeling experiments at '/:o and '/, scale are reported. 
Bounding analyses of the behavior are performed and several key 
phenomena have been identified for the first time. Recommendations 
to the Nuclear Regulatory Commission are made. 


59732 (NUREG—0306(V ol. 1)) oy data on eg 
pressure drops across area changes during flow transients. Final 
report. cou Coals 1, Weisman, J. (Cincinnati Univ., Ohio (USA). 
¢ — and Nuclear Engineering). Apr 1977. 457p. NUS 
A series of blowdown-type experiments were conducted, 
using Freon 113 as the test fluid, to obtain data on pressure drop 
across abrupt area changes during flow transients. Data obtained 
during the transient included flow rate out of the upstream reservoir, 
void fraction at the inlet and outlet of the test section, absolute 
pressure, pressure drops at several locations along the piping and in 
the vicinity of the area change, and the total quantity of fluid 
discharged. In some runs, a turbine meter and drag risk were present 
at the inlet of the test section. These data are presented as a series of 
curves for each test run. 


59733 (NUREG—0306(Vol.2)) yoy a data on women 
pressure drops across area changes during flow transients. Final 

report. put, Claas 2. Weisman, J. (Cincinnati Univ., Ohio (USA). Dept. 
ee and Nuclear Engineering). Apr. 1977. 338p. NTIS 

A series of blowdown-type experiments were conducted, 
using Freon 113 as the test fluid, to obtain data on pressure drop 
across abrupt area changes during flow transients. Data obtained 
during the transient included flow rate out of the upstream reservoir, 
void fraction at ya inlet and 1 of ee =a — 
pressure, pressure drops at sev locations along piping in 
the vicinity of the area change, and the total —_ of fluid 
discharged. In some runs, a turbine meter and drag were present 
at the inlet of the test section. These data are presented as a series of 
curves for each test run. 


59734 (NUREG—0310) Mechanistic study of fuel freezing, 
channel plugging, and continued fast reactor over- 
noe Toe in Wong, SSA) Schon pr ee W.E. (Cali- 
‘ornia Univ. — ° gineering and A: 
eases Jul 1 165p. NTIS $7.50. af 
A mechanistic model is presented which describes events 
following fuel pin failure which may lead to in-channel fuel plate- 
out. The thermal and hydraulic effects of the plate-out fuel are also 
evaluated. sap deaot doen ted Ee ca a injected 
into the coolant channel during failure, and the initial 
conditions of the interaction zone, the physical states of the fuel 
les and the coolant in the interaction zone can be determined. 
Se ie en ae te ee 
determined by assuming a slip factor between the local tangential 
velocities of the coolant and the fuel particles. The time and distance 
after which a fuel particle hits a wire wrap are then determined and 
Se ee ee a Se ee thin solid fuel crust can be 
evaluat 
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59735 (ORNL—5029) Effects of nuclear electromagnetic pulse 
(EMP) on nuclear power plants. Barnes, P.R.; Manweiler, R.W.; 
Davis, R.R. (Oak Ridge National Lab., Tenn. Ba Sep 1977. 
Contract W-7405-ENG-26. 5Op. Dee. NTIS, PC A03/MF AOl1. 
The electromagnetic pulse (EMP) from a high-altitude nucle- 

ar detonation consists of a transient pulse of high intensity electro- 
magnetic fields. These intense fields induce current and voltage 
transients in electrical conductors. Although most nuclear power 
jay cables are not directly exposed to these fields, the attenuated 
MP fields that propagate into the plant will couple some EMP 
energy to these cables. The report predicts the nate oF effects of 
the EMP transients that could be induced in critical circuits of 
safety-related systems. It was found that the most likely consequence 
of EMP for nuclear plants is an unscheduled shutdown. EMP could 
prolong the shutdown period by the unnecessary actuation of certain 
safety systems. In general, EMP could be a nuisance to nuclear 
power plants, but it is not considered a serious threat to plant safety. 


59736 (ORNL/NUREG—17) Zirconium metal-water oxidation 
kinetics. IV. Reaction rate studies. Cathcart, J.V.; Pawel, R.E.; 
McKee, R.A.; Druschel, R.E.; Yurek, G.J.; Campbell, J.J.; Jury, 
S.H. (Oak Ridge National Lab., Tenn. (USA)). 19 Jul 1977. Contract 
bette mo os 2 Dep. NTIS, PC A10/MF AOl. 

The isothe rates of oxide, oxygen-stabilized alpha, and Xi 
layer growth and of total oxygen consumption of Zircaloy-4 in 
steam were determined from 900 to 1500°C and described in terms 
of analytical expression for the appropriate parabolic rate constants. 
Comparison of the results with existing rate data demonstrates the 
relative conservatism of the Baker-Just correlation. Scoping tests of 
the effects on isothermal oxidation rates of such system parameters 
as steam flow rate, injection temperature, and purity and of small 
changes in alloy composition showed these variables to have small 
or negligible effects. Experimental transient temperature oxidation 
behavior was found to be predictable by computer codes designed 
for that purpose; the only exception found was the case of certain 
hypothetical two-peak LOCA's. The probable cause for this excep- 
tion is discussed in terms of the monoclinic-tetragonal phase trans- 
formation of the oxide. An error analysis of the oxidation data is 
presented in both statistical and analytical terms, and possible kinetic 
effects of hydrogen dissolved in oxidized samples are considered and 
concluded to be negligible. 


59737 (ORNL/NUREG/TM—109) Quarterly progress report 
on blowdown heat transfer separate-effects program for January— 
March 1977. Thomas, D.G.; Baucum, W.E.; Bohanan, R.E. (Oak 
Ridge National Lab., Tenn. (USA)). a aca Contract W-7405- 
ENG-26. 91p. Dep. NTIS, PC A05/MF 

Matrix tests 154, 154R, and 155 aon conducted during the 
reporting period. Depressurization rates and mass flows were quali- 
tiatively eae to those predicted for pressurized-water reactors in 
safety analysis reports. Tests were made from an initial heater rod 
power of 80 kW/rod with outlet subcooling as the principal indepen- 
dent variable. Mean time to critical heat flux (CHF) | in the three tests 
was 1.2 to 2.0 sec, with a range from 0.8 to 3.6 sec. Tests were 
initiated with a triple-beam gamma densitometer on the air-water 
loop, with flow in the vertical downward direction. Preliminary 
measurements indicated that with flow dispersers located upstream 
of the densitometer, the mean density obtained by averaging the 
three-beam data was in close agreement with density measurements 
made by the diametral beam. In tests with the Forced Convection 
Test Facility (FCTF) to determine the maximum operating tempera- 
ture permissible for bundle 2 heaters, few difficulties were encoun- 
tered until the temperature was allowed to exceed the lowest melting 
point of any of the heater rod components. Measurements of mixing 
coefficiens were completed in the Thermal-Hydraulic Test Facility 
(THTF) water mockup using air-water mixtures and THTF bundle 1 
an om at two different spacings between grids. Modeling of the 

test section with COBRA IV was initiated. Calculations of 
circumferential heat flux variation were made for the THTF bundle 
1 heater rod configuration for a variety of initial steady-state condi- 
tions and for pseudo-transient conditions during a blowdown prior 
to critical heat flux. Development of PINSIM, a nuclear fuel pin 
simulation computer code, was continued on a higher priority basis. 


59738 (ORNL/NUREG/TM—114) PWR blowdown heat trans- 
fer program: Thermal-Hydraulic Test Facility experi- 
mental data report for test 100. White, M.D.; Hedrick, R.A. (Oak 
Ridge National Lab., Tenn. (USA)). 22 Jun 1977. Contract W-7405- 
ENO- * as Sp. Dep. NTIS, PC Al4/MF AO. 

uced instrument responses are presented for Thermal- 
Hydraulic Test Facility test 100, which is part 
ORNL Pressurized-Water-Reactor (PWR) Blowdown Heat Trans- 
fer Separate-Effects Program. The objective of the program is to 
investigate the thermal-hydraulic phenomenon governing the energy 
transfer and rt processes that occur during a loss-of-coolant 
accident in a system. Test 100 was conducted to investigate 
the response of heater rod bundle 1 and instrumented spool pieces 
with flow homogenizing screens to a double-ended rupture with 
equal break areas at the test section inlet and outlet. primary 
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purpose of this report is to make the reduced instrument responses 
during test 100 available. The responses are presented in i 
form in engineering units and have been analyzed only to extent 
necessary to assure reasonableness and consistency. 


59739 (ORNL/NUREG/TM—125) Quarterly progress report 
on the creepdown and collapse of zircaloy fuel cladding, July 1976— 


March 1977. Hobson, D.O. (Oak Ridge National Lab., Tenn. 
(USA)). May 1977. Contract W-7405-ENG-26;INA-40-551-75-40- 
552-75. 26p. Dep. NTIS, PC A03/MF A0Oi. 

Work continues on the study of Zircaloy cladding deforma- 


tion behavior under normal and near-normal operating conditions. 
The report deals with two principal tasks: the initiation and dev: 
ment of the joint U.S./Dutch agreement on in-reactor testing and 
further development of the eddy-current monitoring system. Initial 
data on creepdown have been obtained and a successful develop- 
ment of the monitoring device has been completed. The report 
discusses the high-precision device as well as the creepdown data 
that have been obtained. 


59740 (ORNL/NUREG/TM—130) Monthly _ highlights 
Office of Nuclear Regulatory Research at Oak Ridge Ne 
tional Laboratory. Fee, G.G. (comp.). (Oak Ridge National Lab., 
Tenn. (USA)). 11 Jul 1977. Contract W-7405-ENG-26. 29p. Dep. 
NTIS, PC A03/MF AO1. 

Highlights of technical progress during June 1977 are present- 
ed for thirteen separate program activities which comprise the 
ORNL research program for the Office of Nuclear Regulatory 
Research's Division of Reactor Safety Research. 


59741 (ORNL/NUREG/TM—132) Quarterly progress report 
on the zirconium metal—water oxidation kinetics 

by the NRC Division of Reactor R une 1977. 
Cathcart, J.V. (Oak Ridge National Lab., Tenn. (USA)). 26 Jul 1977. 
Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF AOl. 

Scoping tests of the effect of steam pressure on the o: 

rate of Zircaloy-4 yielded negative results at 1100°C (2012°F) for 
steam at 3.45 MPa (500 psi); problems with reproducibility were 
encountered at 900°C (1652°F). Additional experiments in 6.9 MPa 
(1000 psi) steam are in progress. Measurements of the oxidation rate 
of Zircaloy-4 specimens in pure oxygen led to the conclusion that 
hydrogen previously reported present in oxidized specimens had no 
effect on measured rates of oxidation in steam. Additional in situ 
tests in the MiniZWOK apparatus confirmed the validity of previous 
estimates of maximum temperature measurement uncertainties. 


59742 (ORNL/NUREG/TM—141) July 1977 ary —- 
lights for Office of Nuclear Regulatory Research 

Ridge National Laboratory. Fee, G.G. (comp.). (Oak Rid National 
Lab., Tenn. (USA)). 9 Aug 1977. Contract W-7405-ENG-26. 31p. 
Dep. NTIS, PC A03/MF AOI. 

Technical highlights are presented for the following safety- 
related studies: heavy section steel technology, fission product beta 
and gamma energy release, fission product release from LWR fuel, 
fission product transport tests, multirod burst tests, Nuclear Safety 
Information Center, PWR blowdown heat pcmmegpetrs oe effects, 
zircaloy fuel cladding collapse studies, zirconium -water oxida- 
tion kinetics, aerosol release and transport from LMFBR fuel, 
HTGR safety analysis and research, design criteria for piping and 
nozzles, and noise diagnostics for safety assessment. (DG) 


59743 (ORNL/TM—5839) Blockages in LMFBR fuel assem- 
blies: a review of experimental and theoretical studies. Han, J.T. (Oak 
Ridge National Lab., Tenn. (USA)). 8 Aug 1977. Contract W-7405- 
ENG-26. 147p. . 

This is a state-of-the-art rt on the thermal-hydraulic 
effects of flow-channel blockages in liquid-metal fast breeder reactor 
(LMFBR) pin bundles. Most of the experimental and theoretical 
studies for simulating blockages in various amy adhe = fuel 
assemblies done in the United States and Pate gh 1976 are 
presented and summarized. A brief summary on blockage detection 
is included. 


59744 (PB—264181) Statistical models for competing risk analy- 
sis. Sather, H.N. (California Univ., Los Angeles (USA). t. 4 
Energy and Kinetics). Aug 1976. 70p. (UCLA-ENG—7676). 

PC A04/MF AO1. 

Research results on three new models for potential — 
tions in competing risks problems. One section covers — 
statistical relationships underlying the subsequent com 
model development. Another discusses the problem o! comparing 
cause-specific risk structure by com: risks theory in two 
geneous ulations, P1 and P2. Weibull models which allow more 
generality than the Berkson and Elveback models are studied for the 
effect of time on the hazard function. The use of concomitant 
information for modeling single-risk survival is extended to the 
multiple failure mode domain of com z risks. The model used to 
illustrate the use of this methodology is a life table model which has 
constant hazards within pre-designated intervals of the time scale. 
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Two parametric models for bivariate dependent competing risks, 
which provide interesting alternatives, are proposed and examined. 


59745 (PB—267378) Study of dryout heat fluxes in beds of 

ly heated particles. Technical Dhir, V.K.; Catton, I. 
(California Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, 
and Thermal Engineering). Jun 1977. Contract AT(49-24)-0246. 89p. 
NTIS PC A05/MF AO1. 

Experimental observations of the dryout heat fluxes for in- 
ductively heated particulate beds have been made. The data were 
obtained when steel and lead particles in the size distribution 295-787 
micrometers were placed in a 4.7 cm diameter pyrex glass jar and 
inductively heated by passing radio frequency current through a 13.3 
cm diameter multi-turn work coil encircling the jar. Distilled water, 
methanol and acetone were used as coolants in the experiments, 
while the bed height was varied from 1.0 cm to 8.9 cm. Different 
mechanisms for the dryout in deep and shallow beds have been 
identified. Dryout in shallow beds is believed to occur when the 
vapor velocity in the gas jets exceeds a certain critical velocity at 
which choking of the vapor, leading to obstruction in the flow of the 
liquid towards the bed, occurs. However, deep beds dry out when 
gravitational force can no longer maintain a downward coolant flow 
rate necessary to dissipate the heat generated in the bed. The heat 
flux data of the investigation and that from two previous investiga- 
tions made at Argonne Laboratory and at UCLA have been corre- 
lated with semi-theoretical correlations based on the proposed hy- 
drodynamic models. The deep and shallow bed correlations are used 
to predict the bed height at which translation from deep to shallow 
bed would occur. An application of the present study has been made 
to determine the maximum coolable depths of the core debris as a 
function of the particle size, bed porosity and decay heat. 


59746 (PB—267577) A look at alternate core disruption acci- 
dents in LMFBRs. T: report. Chan, C.K.; Min, T.K.; Okrent, D. 
(California Univ., Los Angeles (USA). it. of Chemical, Nuclear, 
and Thermal Engineering). May 1977. Contract AT(49-24)-0246. 
64p. NTIS PC A04/MF A011. 

The report explores in preliminary fashion the course of a 
postulated accident scenario in an LMFBR involving rupture of all 
piping connected to the reactor vessel in the event of an earthquake 
(or an equivalent scenario involving both loss of heat removal and 
system rupture). The core is successfully shut down but decay heat 
imposes a threat to core integrity. 


59747 (PB—267579) An experimental study of the molten glass/ 
thermal interaction. T: report. Arakeri, V.H.; Catton, L; 


water 
Kastenberg, W.E. (California Univ., Los Angeles (USA). Dept. of 
Chemical, Nuclear, and Thermal Engineering). Jun 1977. Contract 
AT(49-24)-0246. 46p. NTIS PC A03/MF AOI. 

Molten glass interacts explosively with water under certain 
contact mode conditions. The contact mode found explosive is as 


follows: molten glass enters the water bath in the film boiling regime 
(as predicted by Henry's correlation) and soon after entry, the vapor 
film is perturbed sufficiently by an external pressure pulse. The 
ensuing reaction proceeds basically along the same lines as energetic 
tin/water interactions observed by several investigators. In the ab- 
sence of this —- pulse, the event is non-energetic. The reported 
findings are for a combination in which the hot material has a very 
low thermal diffusivity and the calculated interface temperature is 
eer (175C) below its melting temperature. This is similar to 
characteristics of the UO2/sodium combination. The observed 
explosive glass/water interactions show times of the order of 
ew milliseconds. The particulate size distribution from the present 
tests was coarser than the particulate size distribution from some in- 
pile and out-of-pile UO2/sodium interaction tests. 


59748 (SAND—77-0151C) Overview of the reactor safety study 
consequence model, Wall, I.B.; Yaniv, S.S.; Blond, R.M.; McGrath, 
P.E.; Church, H.W.; Way land, JR. (Sandia Labs., Alb juerque, 
N.Mex. (USA)). 1977. r, aarand EY-76-C-04-0789. 49p. (CONF- 
770625—1). Dep. NTIS, PC A03/MF AOI. 

From International conference on nuclear systems reliability 
engineering and risk assessment; Gatlinburg, Tennessee, United 
States of America (USA) (20 Jun 1977). 

The Reactor Safety Study (WASH-1400) is a comprehensive 
assessment of the potential risk to the public from accidents in light 
water power reactors. The engineering analysis of the plants is 
described in detail in the Reactor ety Study: it provides an 
estimate of the probability versus magnitude of the release of radio- 
active material. The consequence model, which is the subject of this 
ee ener on an Demmnaed sosttans Sites te 

the radioactive material from the containment. A brief 
discussion of the manner in which the consequence calculations are 
performed is presented. The em; in the description is on the 
models and data that differ signi tly from those previously used 
for these types of assessments. The results of the risk calculations for 
100 light a power reactors are summarized. 
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59749 eo BET ye Preliminary model for core/concrete 
interactions. Murfin, (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Aug 1977. Bee EY-76-C-04-0789. 45p. Dep. NTIS, PC 
A03/MF AOl1. 

A preliminary model is described for computing the rate of 
penetration of concrete by a molten LWR core. Among the phe- 
nomena included are convective stirring of the melt by evolved 
gases, admixture of concrete decomposition products to the melt, 
chemical reactions, radiative heat loss, and variation of heat transfer 
coefficients with local pressure. The model is most applicable to a 
two-phase melt (metallic plus oxidic) having a fairly high metallic 
content. 


59750 (SAND—77-0429) Application of pulsed electron beam 

to studies of UO2. Benson, D.A. (Sandia Labs., Albu- 

querque, N. Mex (USA)). Jun 1977. Contract EY-76-C-04-0789. 62p. 
. NTIS, PC A04/MF A01. 

A method for determining the pressure versus internal ener; —- 
coordinates of the liquid-vapor saturation curve is applied to 
study of UO:. The experimental details and results of an initial series 
of tests are described. A comparison of the measurement results to 
models of the UO: equation of state illustrates the role of the heat 
capacity in describing the P—E characteristics of the state surface. 
A discussion of the available heat capacity information suggests that 
additional modeling and measurements of the heat capacity may be 
needed to give a complete temperature and energy dependent state 
surface description. trans of these modeling uncertainties, a 
method of thermodynamically describing the P(V, E) state surface 
entirely through the use of dynamic vapor measurements is given. 
Such a model satisfies transient thermomechanical analysis require- 
ments. Next the effect of the state surface on one type of core 
disruptive reactor analysis is examined. And finally, the property 
determinations and models for UO: are reviewed with requirements 
for future work being outlined. 


59751 (SAND—77-0944) Light Water Reactor Safety Research 
Program. report, October—December 1976. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 
94p. ‘G—0183-2). Dep. NTIS, PC A0S/MF AO1. 

Progress is reported in studies on the following LWR core 
meltdown phenomena: (1) molten core-concrete interactions and (2) 
steam explosions. 


59752 (SAND—77-1216C) Molten LWR core material interac- 
tions with water and with concrete. Dahlgren, D.A.; Buxton, L.D.; 
Muir, J.F.; Murfin, W.B.; Nelson, L.S.; Powers, D.A. (Sandia Labs. 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 
15p -770708—9). Dep. NTIS, PC A02/MF AO1. 

rom Thermal reactor safety meeting; Sun Valley, Idaho, 
United om of America (USA) (31 Sul 1977). 

Nuclear power reactors are designed and operated to mini- 
mize the possibility of fuel melting. Nevertheless, in order to assess 
the risks associated with reactor operation, a realistic assessment is 
required for postulated accident sequences in which melting occurs. 
To investigate the experimental basis of the fuel melt accident 
analyses, a a review was performed at Sandia Labora- 
tories. The results of that study indicated several pe 
areas where additional experimental data should be gathered to 
verify common assumptions made in risk studies. In particular, vapor 
explosions and molten core material/concrete interactions were 
identified for further study. Results of these studies are presented. 


59753 (TREE-NUREG—1055) Experiment data report for Se- 
miscale Mod-1 tests S-05-6 and S-05-7 (alternate ECC injection tests). 
Feldman, E.M.; Sackett, K.E. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jun 1977. Contract EY-76-C-07-1570. 364p. Dep. NTIS, PC 
A16/MF A0Ol. 

Recorded test data are presented for Tests S-05-6 and S-05-7 
of the Semiscale Mod-1 alternate ECC inje<tion test series. These 
tests are among several Semiscale Mod-1 exyeriments conducted to 
investigate the thermal and hydraulic phenomena accompanying a 
h loss-of-coolant accident in a pressurized water reactor 
(PWR) system. Tests S-05-6 and S-05-7 were conducted from initial 
conditions of 2263 psia and 550°F and 2253 psia and 551°F, respec- 
one to ee agg the of the Semiscale Mod-1 system to 

transient following a simulated 
doub -ended offset ~ te of the cold leg broken loop piping. The 
specific objective for these tests was to investigate the effectiveness 
of low we injection system (LPIS) coolant injection into the 
upper p) when combined with cold leg intact loop injection. 


59754 (TREE-NUREG—1056) Analysis of standard problem 

six (Semiscale test S-02-6) data. Cartmill, C.E. (Idaho National 

Engineering Lab., Idaho Falls (USA)). Aug 1977. Contract EY-76- 
C-07-1570. 53p. Dep. NTIS, PC A04/MF AO1. 

Test S-02-6 of the Semiscale Mod-1 blowdown heat transfer 

ly data for the U.S. Nuclear 

Regulatory Commission lem Six. To determine the 

credibility of the data and thus establish the validity of Standard 
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Problem Six, an analysis of the results of Test S-02-6 was performed 
and is Peer ge This analysis consisted of investigations of system 
hydraulic and core thermal data. The credibility of the system 
hydraulic data was investigated through comparisons of the data 
with data and calculations from related sources (Test S-02-4) and, 
when necessary, through assessment of physical events. The credibil- 
a of the core thermal data was based on a thorough analysis of 

ysical events. The results of these investigations substantiate the 
validity of Test S-02-6 data. 


59755 (TREE-NUREG—1077) Thermal-hydraulic —_ of 
semiscale Mod-1 integral blowdown-reflood tests (baseline ECC test 
series). Cozzuol, J.M. (EG and G Idaho, Inc., Idaho Falls (USA)). 
~~ 1977. Contract EY-76-C-07-1570. 65p. Dep. NTIS, PC A0S/MF 
AO0l. 

Selected experiment data from tests performed during the 
Semiscale Mod-1 baseline emergency core cooling test series (Series 
4) are analyzed. The analysis is confined primarily to data that have 
been analyzed with respect to the significant phenomena that occur 
in the Mod-1 system during the blowdown, refill, and reflood phases 
of an integral blowdown-reflood test. Analyses concerned with the 
blowdown phase include an evaluation of the effect of unpowered 
rods on the departure from nucleate boiling (DNB) behavior of 
adjacent rods during blowdown. The analysis concerned specifically 
with the refill and reflood phases of the tests includes evaluations of 
the downcomer countercurrent flow and hot wall phenomena, the 
effect of accumulator nitrogen injection on the overall system re- 
sponse, and the downcomer mass depletion phenomena. The corre- 
sponding effect of each of these phenomena on the core thermal 
response is also evaluated. 


59756 (TREE-NUREG—1121) Experiment data report for se- 
miscale Mod-1 test S-06-1 (LOFT counterpart test). Collins, B.L.; 
Patton, M.L. Jr.; Sackett, K.E. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jul 1977. Contract EY-76-C-07-1570. 250p. Dep. NTIS, PC 
A13/MF AOl. 

Recorded test data are presented for Test S-06-1 of the 
Semiscale Mod-1 LOFT counterpart test series. These tests are 
among several Semiscale Mod-1 experiments conducted to investi- 
gate the thermal and hydraulic phenomena accompanying an hy- 
pothesized loss-of-coolant accident in a pressurized water reactor 
(PWR) system. Test S-06-1 was conducted from initial conditions of 
15 568 kPa and 564 K to investigate the response of the Semiscale 
Mod-1 system to a depressurization and reflood transient following a 
simulated double-ended offset shear of the broken loop cold leg 
piping. During the test, cooling water was injected into the cold leg 

of the intact loop io simulate emergency core coolant injection in a 
PWR. The heater rods in the electrically heated core were operated 
at an axial peak power density which was 30% of the maximum peak 
power density (52.5 kW/m). 


59757 (TREE-NUREG—1122) Experiment data report for se- 
miscale Mod-1 Test S-06-2 (LOFT counterpart test). Patton, M.L. Jr.; 
Collins, B.L.; Sackett, K.E. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Aug 1977. Contract EY-76-C-07-1570. 28ip. Dep. NTIS, 
PC Al13/MF AOl. 

Recorded test data are presented for Test S-06-2 of the 
Semiscale Mod-1 LOFT counterpart test series. These tests are 
among several Semiscale Mod-1 experiments conducted to investi- 
gate the thermal and hydraulic phenomena accompanying an hy- 

pothesized loss-of-coolant accident in a pressurized water reactor 
fPWR) system. Test S-06-2 was conducted from initial conditions of 
15 513 kPa and 563 K to investigate the response of the Semiscale 
Mod-1 system to a depressurization and reflood transient following a 
simulated double-ended offset shear of the broken loop cold leg 
piping. During the test, cooling water was injected into the cold leg 

of the intact loop to simulate emergency core coolant injection in a 
PWR. The heater rods in the electrically heated core were operated 
at an axial peak power density which was 50% of the maximum peak 
power density (52.5 kW/m). 


(TREE-NUREG—1128) Quarterly technical 
report on water reactor safety programs by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research, Janu- 
ary—March 1977. Card, D.H. (ed.). (EG and G Idaho, Inc., Idaho 
Falls (USA)). Jun 1977. Contract EY-76-C-17-1570. vp. Dep. NTIS, 
PC A08/MF AO1. 

A test series to evaluate the effectiveness of different emer- 
gency core coolant injection arrangements was completed. A LOFT 
test series was initiated to investigate the effect of break nozzle 
geometry on break flow and system response during a 200 percent 
double-ended cold leg break test. Two analyses of results of LOFT 
nonnuclear experiments were made. The intact loop flow resistance 
on LOFT system responses during loss-of-coolant experiments was 
evaluated. The second in a series of five tests to evaluate the effects 
of fuel density, initial gap width, and fill gas composition on ga 
conductance was performed with four BWR-type rods tested rhc 
taneously. A test was conducted to provide steady state, power 
ramp, and film boiling operation behavior data on the fuel rods 
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constructed from irradiated and unirradiated cladding and to investi- 
gate the influence of simulated fission products on c integrity 
and performance. Cladding ballooning phenomena were investi- 
gated. Results of preliminary postirradiation examinations of irradia- 
tion effects, power-cooling mismatch, and gap conductance tests 
performed previously are reported. A review of FLECHT and 
Semiscale forced feed and gravity feed reflood heat transfer experi- 
ments was performed. A study to predict and compare surface 
temperature response of Semiscale electrically heated rods with 
LOFT nuclear rods during a Semiscale blowdown was completed. 
SPERT and NSRR data were analyzed to evaluate fuel failure 
modes and the —— of energy deposition for cold-startup condi- 
tions. 


59759 (UCRL—52236)} Evaluation and assessment of nuclear 
power plant seismic methodology. Bernreuter, D.; Tokarz, F.; Wight, 
L.; Smith, P.; Wells, J.; Barlow, R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Mar 1977. Contract W-7405- 
ENG-48. 132p. Dep. NTIS, PC A07/MF AO1. 

The major emphasis of this study is to devel 
that com be saed.on Snbems the Gonetek eusiheas aalttiee aI 
seismic safety of nuclear power plants. The proposed methodology 
makes use of system-analysis techniques and Monte Carlo schemes. 
Also, in this study, we evaluate previous assessments of the current 
seismic-design methodology. 


59760 (UCRL—52263) Analysis of Diablo Canyon site response 
spectra. Bernreuter, D.L.; Wight, L.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 24 Jun 1977. Contract W-7405- 
ENG-48. 64p. Dep. NTIS, PC A04/MF AOI. 

The Diablo Canyon Nuclear Power Plant, located on the 
central California coast, is nearing completion. Recent geologic and 
seismological investigations have indicated that the nearby Hosgri 
fault may be part of a major fault system. If so, the o Design 
Basis Earthquake (DBE) may be inadequate for Diablo Canyon. 
Therefore, several factors that could significantly affect the design 
response spectra for the site were examined. It was found that, 
because of the area’s geology, significant site effects could occur that 
would reduce ground motion; possible soil-structure interaction 
would also reduce the seismic motion at the basemat of the main 
structure as compared to the free-field motion. Studies of wave- 
passage effects have shown that they are complicated and cannot be 
easily predicted. It is concluded that an increased-magnitude DBE 
should have little effect on the reactor design if the increase is 
— by increased stress drop rather than greater fault rupture 
length. 


59761 (UCRL—78938(Summ.)) Risk assessment to determine 
the advisability of seismic tri Cummings, G.E.; Wells, J.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1977. Contract W-7405-ENG-48. 6p. (CONF-770616—9). Dep. 
NTIS, PC A02/MF AO1. 

From International symposium on analytical methods for 
propellants and explosives; Karlsruhe, German, Federal Republic of 
(F.R. Germany) (22 Jun 1977). 

Seismic trip (scram) systems have been used for many years 
on certain research, test, and production reactors, but not on com- 
mercial power reactors. An assessment is made of the risks associat- 
ed with the presence and absence of such trip systems on power 
reactors. An attempt was made to go beyond the reactor per se and 
to consider the risks to society as a whole; for example, the advan- 
tages of tripping to avoid an earthquake-caused accident were 
weighed against the disadvantages associated with interrupting elec- 
tric power in a time when it would be needed for emergency 
services. The comparative risk assessment was performed by means 
of fault tree analysis. 


59762 bn ago 1/5-scale experiment of a Mark I boil- 
ing-water reactor pressure-suppression system under hypothetical 
LOCA conditions. Pitts, J.H.; McCauley, E.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 8 Jul 1977. Contract 
W-7405-ENG-48. 27p. (CONF-770708—6). Dep. NTIS, PC A03/ 
MF AOl1. 

From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

Experimental results show the sensitivity of hydrodynamical- 
ly generated vertical loads to changes in the drywell pressurization 
rate, downcomer submergence, vent-line loss t. Insig- 
nificant effects on peak vertical loads were observed when the vent- 
line loss was varied. Peak vertical loads can be reduced by adding 
initial drywell overpressure so that the downcomers are partly 
cleared of water. Spatial variation of pressure at about the time of 
vent clearing is seen in comparisons of data from locations along the 
axis of the toroidal wetwell. 


59763 (UCRL—79292) Assessment of seismic wave effects on 
soil-structure interaction. Bernreuter, D.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Mar 1977. Contract W- 
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7405-ENG-48. 10p. (CONF-770807—7). Dep. NTIS, PC A02/MF 
AO0l. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) ube d Aug 1977). ° 

It is normally assumed in the seismic analysis of structures 
that the free-field motion which is used as input is the same for all 
points on a given level beneath the foundation mat. This represents a 
simplification, as not all particles of soil describe the same motion 
simultaneously. As the foundation mat of the structure is rigid in the 
horizontal direction, it will tend to average the ground motion. 
Abandoning the assumption of the uniformity of the input motion 
may lead to a reduction of the translational motion which a founda- 
tion mat will experience, as the displacement components will cancel 
each other to a certain extent. This is of considerable interest for the 

of nuclear power plants which are very stiff, large structures. 
To investigate these effects, the extremely complex phenomenon of 
the passage of a seismic wave has to be simplified considerably. It is 
the purpose of this paper to determine if wave passage effects can be 
determined from the simplified analyses currently used. 


59764 (UCRL—79825) Vertical forces induced in a 1/5 scale 
Mark I BWR toroidal wetwell under LOCA conditions. _ J.H.; 
McCauley, E.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Aug 1977. Contract W-7405-ENG-48. 14p. 
(CONF-770807—30). Dep. NTIS, PC A02/MF AOI. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

During a hypothetical loss-of-coolant-accident (LOCA) in a 
Mark I boiling water reactor filled with water. Injection occurs 
below the water surface in a vertically downward direction through 
0.6-m-diam open-end pipes called downcomers. A 1/5-scale facility 
was designed to experimentally verify the predicted loading function 
and to study the ensuing fluid dynamics phenomena. Analytical 
results were used to modify the design of the experimental apparatus 
so that the fluid-structure interaction in the toroidal wetwell did not 
adversely affect measurements. For a structural analysis of the 1/5- 
scale facility, the toroidal wetwell, supports, and base structure were 
considered to be a spring-mass system excited by an appropriate 
loading function. The loading function was determined by use of the 
scaling relationships indicated and by anticipating full-scale BWR 
power plant forces. Frequency response of the toroidal wetwell was 
examined with finite-element computer techniques and also closed- 
form solutions. Required changes in the design of the experimental 
apparatus were incorporated so that load measurements accurately 
represented the loading function. Predicted vertical force-time signa- 
tures are presented. 


59765 (WAPD-TM—1290) Pressure pulse test results and quaii- 
fication of the FLASH-34 flexible structural member model with a 
surge tank attached to the test vessel (LWBR Dev Program). 
Schwirian, R.E. (Bettis Atomic Power Lab., West Mifflin, Pa. 
(USA). Aug 1977. Contract EY-76-C-11-0014. 49p. Dep. NTIS, PC 
A03/MF AOI. 

Pressure pulse tests were conducted with both solid and 
flexible test soomaien installed in a test vessel filled with room 
temperature water. A surge tank whose volume was approximately 
equal to that of the test vessel with the test section installed was 
connected to the test vessel by a '/s inch I.D., 8 inch long surge line. 
Pressure pulses of magnitude up to 1275 psid "and durations from 4.6 
to 55.8 msec were generated in the test vessel with a drop hammer 
and piston pulse generator. FLASH-34 calculations show good 
agreement with the test data. In particular, FLASH-34 accurately 
predicts (a) the decrease in peak pressure and the increase in pulse 
duration due to the presence of @ flex flexible test section, (b) the time 
delay between the occurrence of the corey = pulse in the test vessel 
and its arrival in the surge tank and (c) the magnitudes of the 
transient pressure differences between the test vessel and surge tank 
caused by the time delay. All of the structural 1 were in the 
elastic range and were approximately quasi-static for the pulss tested. 
The test data versus calculation com; ted here provide 
ee qualification for FLASH-34 calculations of transient 

ydraulic pressures and pressure differentials in the presence of 
elastically deforming flexible structural members and with the trans- 
mission of pressure waves through a contraction and expansion. 


= PI a Rtn cea 1) ve yn ay ee research and eS 


ie 

mares, Wintes 76. Topical report, Eggleston, FT. 

Electric Corp., Pitsburg, Pa. (USA)). Dec 1976. (Wetinghone 
Corp., Pittsburgh, PA 

Brief summaries are presented for the following: FLECHT- 
SET , reactor vessel thermal shock program, delaying de- 
—* ‘nucleate boiling testing, acoustical monitoring pro- 
gram, and reactor coolant pump tests. 


59767 (WCAP—8965) Seismic testing of Veritrack model 59 
transmitters. Bitting, R.A. (Westinghouse Electric Corp., Pittsburgh, 
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Pa. (USA). Nuclear Energy Systems Div.). Apr 1977. 42p. Electric 
Corp., Pittsburgh, PA 

This rt documents the seismic qualification of the Veri- 
track model 59 electronic transmitters manufactured by the Westing- 
house Computer and Instrumentation Division. The transmitters 
were subjected to vibration testing to simulate an earthquake. A 
pulsed-amplitude modulated sine wave applied in each of three 
mutually icular axes represented this simulation. The testing 
was completed without the occurrence of any physical e or 
electrical failures, and the Veritrack model 59 transmitters qualified 
for use at levels up to 4g. 


59768 Erosion rate measurements using an acoustic technique. 
Sutherland, H.J.; Kent, L.A. (Sandia +e y Albuquerque, 
New Mexico 87115). Rev. Sci. Instrum.; 48: No. 8, 1010-1016(Aug 
1977). 

be An acoustic technique, based on a pulse—echo ultrasonic 
method, is used to monitor, as a function of time, the relative 
position of an interface between two materials. The instrumentation 
and the techniques for its use are discussed. The technique is 
illustrated by monitoring the movement of an ice—flame interface 
and a concrete—plasma interface. 


59769 ECC open during loss-of-coolant experiments in a 
small pressurized water reactor. Doucette, C.O. (EG and G Idaho, 
Inc., Idaho Falls, ID); Naff, S.A.; Schwarz, W.F. Trans. Am. Nucl. 
Soc., jot 26: No. 1, 49(Au 1977). 

Transactions of the American Nuclear Society confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59770 Nuclear power plant fire protection research. Cano, G.L.; 
Klamerus, L.J.; Bernard, E.A. (Sandia Labs., Aah NM). 
Trans, Am. Nucl. Soc., ‘Suppl; 26: No. 1, Peay ug 19 

From Transactions of the American Nuclear Soxiety confer- 
ence on reactor operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59771 Solidification of a sphere with internal heat generation and 
convective cooling at the surface. Dhir, V.K.; Wong, K.; Kastenber 
W.E. (Univ. of California, Los Angeles). Nucl. Sci. Eng.; 63: No. 
350-356(Jul 1977). 

e-dimensiona!, nonhomogeneous transient conduction 
equations in both liquid and solid regions of a volumetrically heated 
sphere subjected to arbitrary time-independent convective cooling 
condition at the surface are numerically integrated. The results of 
numerical integration show that, depending on the relative magni- 
tudes of the volumetric heat generation rate and the surface heat 
removal rate, the initially molten particle may completely solidify, 
temporarily solidify and then completely remelt, or have a solid 
outer crust with an inner molten core. The times needed to attain 
these quasi-stable states and the solidification and remelting rates 
prior to attaining these physical states are also computed. 


§9772 Nuclear reactor core safety device. Colgate, S.A. US 
Patent 4,028,179. 7 Jun 1977. Filed date 22 Jan 1976. 6p. 
The of a steam explosion from a nuclear reactor core 


melt-down aureravetiy reduced by adding a gasifying agent to the 


fuel that releases a large amount of gas at a pred pre-melt- 
down temperature that ruptures the bottom oa of the fuel rod and 
blows the finely divided fuel into a residual coolant bath at the 
bottom of the reactor. This residual bath should be equipped with a 
secondary cooling loop. 


59773 Oceanic diffusion of a severe accidental radionuclide re- 
lease from a subsea nuclear power plant. Lainoff, S.M. —-e 

ystems, Jacksonville, FL); Nachbar, W. Energy (Oxford); 2 
No. 2, 179-188(Jun 1977). 

Seabed siting of nuclear power plants could reduce signifi- 
cantly the safety problem posed by the severest accident, core melt 
followed by containment breach, in which a considerable portion of 
the radionuclide inventory is rapidly released to the environment. At 
80 fathoms th, in addition to a possible sizeable reduction of 
accident ities, the accident consequences to human life are 
ep to be greatly reduced because the most deadly components of 

the radioactive cloud from a land-based site will be dissolved for the 
seabed site. The deals specifically with the oceanic diffusion of 
dissolved radion les following a severe accident (the specifica- 
tions for ion oe ec accident -2 of WASH-1400 are taken) at 
a site chosen off the coast of San Diego, California. 


59774 Plutonium release from burning sodium. Stakebake, J.L.; 
Robinson, H.N. (Rockwell Int At Int Div, Golden, Colo). Nucl. 
Technol.; 33: No. 1, 30-39(Apr 1977). 

The release of PuO: from plutonium-contaminated burning 
sodium and liquid sodium under a nitrogen here has been 
measured. Also investigated was the release of B-Na,PuO; from 
burning sodium. Plutonium concentrations in the intial sodium pool 
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ranged from 13 to 250 ppm. Plutonium dioxide concentrations in the 
aerosol released from the burning sodium ranged from 5.6 to 1360 
ppb. The PuO, released along with the sodium metal, when the 
sodium pool was heated in nitrogen at 540°C, varied from 67 to 3632 
ppb. The release of 8-Na,PuO; from burning sodium was very small 
and could only be detected using nuclear track techniques and 
extended alpha counting. 


59775 Experimental investigation of fuel-coolant interaction. 
Zyszkowski, W. (Inst of Nucl Res, Warsaw, Pol). Nucl. Technol.; 33: 
No. 1, 40-59(Apr 1977). 

An experimental investigation of thermal interaction of 
molten metals with cold liquids was made using measurements of 
transient temperature, pressure, and reactive force; texperiment 
microscopic, metallographic, and chemical investigations completed 
the results. Thermal explosion, film boiling, and inverse Leidenfrost 
phenomena were considered. The origin of jets of small particles 
from the main particle was found to be a triggering mechanism of 
thermal explosion. Thermal explosion can be a phenomenon of 
coupled fragmentation and vapor explosion. Fast solidification was 
eo as the main process that influenced fragmentation of the 

ot metal. 


Study of the perforation of reinforced concrete slabs by 
rigid missiles. General introduction and experimental study, part 1. 
Gueraud, R. (Electricite de France, 92 - Courbevoie. Service Etudes 
et Projets Thermiques et Nucleaires); Sokolovsky, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 

de Surete Nucleaire). Nucl. Eng. Des.; 41: No. 1, 91-102(Mar 1977). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany, F.R. (8 - 11 Sep 1975). 

The increasing number and size of nuclear plants at present 
being designed or under construction is rapidly becoming an accept- 
ed part of the industrial and urban landscape. Because of the poten- 
tial hazards associated with the surrounding environment, the design 
and construction of power plants is therefore subject to given safety 
requirements. To implement these requirements it is necessary to 
analyse the risk sources, to estimate the importance of these risks and 
to suggest suitable design characteristics capable of reducing - if not 
abolishing - the vulnerability of the power plant. Hazards likely to 
set safety problems include various missiles such as aircraft, and 
splinters from turbogenerators. In this paper tests are performed 
with steel cylinder missiles on reinforced concrete slabs. 


59777 Assessment of waterspout frequencies along the U.S. East 
and Gulf coasts. Golden, JH. (NOAA, Boulder, Colo). J. Appl. 
Meteorol.; 16: No. 3, 231-236(Mar 1977). 

Ship reports dating back to the 1880's and Storm Data (1959- 
73) are used to assess the threat posed by waterspouts to existing and 
proposed floating offshore nuclear power plants along the U.S. East 
and Gulf Coasts. In particular, it is found that the primary warm axis 
of the Gulf Stream and large coastal bays and inland waterways are 
favored regions of waterspout occurrence. A list of the ten most 
active coastal regions in terms of reported waterspouts per unit area, 
is synthesized. It is shown that after the Florida Keys, the most 
prolific waterspout region is the entire southeast Florida (Stuart to 
Homestead). Tampa Bay has had the greatest number of damaging 
waterspouts. 12 refs. 


59778 TUGSIM-10, a computer code for transient analysis of 
closed gas turbine cycles and specific applications. Dupont, J.F.; 
Jeanmonod, R. (Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen (Switzerland)); Frutschi, H.U. (Brown Boveri-Sulzer 
Turbomaschinen A.G., Zurich (Switzerland)). Nucl. Eng. Des.; 40: 
No. 2, 421-430(Feb 1977). 

A code has been developed to compute the kinetic and 
thermodynamic transients in a nuclear gas turbine power plant for 
both operational and accidental conditions. A depressurization acci- 
dent analysis demonstrates the performance of the code and shows 
how the core may be cooled by coolant circulation through the 
turbomachinery, using the afterheat to drive the gas turbine. Emer- 
gency shut-down calculations for a 30 MW(e) fossil plant are com- 
pared with measurements. 


59779 Fast breeder safety against propagation of local failures. 
Smidt, D.; Schleisiek, K. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung). Nucl. Eng. Des.; 40 
No. 2, 393-402(Feb 1977). 

The propagation of local subassembly failures is considered 
one of the possible causes for core disruptive accidents (CDA) in 
liquid metal fast breeder reactors (LMFBRs). Failure to detect local 
eaienes by the delayed neutron detection system or by the ther- 
mocouples located at the fuel element outlet may result in subassem- 
bly molten fuel-sodium interactions with the potential to put into the 
core itive reactivity or reduce the shutdown capacity. In the 
SNR 500 there are three important inherent or engineered barriers to 
prevent this type of accident: the early detection of local blockages, 
the proof of low probability of subassembly boiling and dryout, and 
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the proof of the inherent ability to withstand the pressure pulses 
caused by molten fuel-sodium interactions. It is concluded that it will 
be possible to demonstrate that the probability of CDAs caused by 
local failure propagation is very low. 


59780 Investigation of emergency operating condit‘ons of nuclear 
heat and power plants with drum-type boiling-water reactors. Alferov 
N.S.; Rubin, R.A.; Balunov, B.F.; Davydov, S.S.; Spiridonov, N.V.; 
Pakhk, E.E.; Bazhanov, V.V. Energ oenie; No. 2 2 
24(1977). (In Russian). 

Results of a theoretical and expeirmental ———e of 
emergency operating conditions of two-loop plants wr a VK-100 
boiling-water reactor, following depressurization of the first loop 
and prolonged de-energization of the nuclear heat-and-power 
are presented. It is shown that plants of this type may ey built to 

advantage in remote seismically hazardous areas of the USSR. 


59781 Nuclear power security problems and solutions. Wilson, 
R.E.; Weigle, D.J.; Hoglund, B.M. (ETA, Incorporated, Oak Brook, 
IL). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 41(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 





59782 Transfer of technology on radiation protection and nuclear 
safety. Placer, A.E. (Atomic ny 4 Organization of Iran, Teheran). 
Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 43(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59783 Past, present, and future radiation trends . 
Iran. Sohrabi, M.; Parnianpour, H. (Atomic —— Organization of 
Iran, Teheran). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 47-48(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59784 Role of the Joint Research Centre of the Commission of 
the European Communities in nuclear safety research. Finzi, S.; 
Klersy, R. (Euratom-CCR, Ispra, Italy). Trans. Am. Nucl. Soc., 
Suppl; 25: No. 1, 48(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59785 Examples of application and correlation studies for safety 
rules and standards in nuclear power plants, and related consider- 
ations. Vinck, W.F.; Maurer, H.; Lamy, J.L.; Tolley, B.; Van 


G. (Commission European Communities, Brussels). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 49-51(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59786 Brief review of the approach to safety in the nuclear 
industry. Farmer, F.R. (United Kingdom Atomic Energy Authority, 
Culcheth, Eng.). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, S197?) 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59787 Transfer of knowledge in safety matters. Monteill, M. 
(Commissariat a l'Energie aR s. Gif-sur-Yvette, France). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 51-52(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59788 Implementing power plant nuclear safety requirements in 
rapidly industrializing countries. Purdy, D.C. (Gibbs and Hill, Inc., 
New York). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 52(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr i977). 


59789 Current status of reactor research in the Japan 
Atomic Research Institute. Nozawa, S.; Nakamura, H.; Take- 
tani, K. (Japan Atomic Energy Research Inst., Tokyo). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 52(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59790 Nuclear plant seismic analysis for multicountry applica- 
tion. Bohm, G.J.; Lin, C.W. (W use Electric Corp., Pitts- 
burgh). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 52-53(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 
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59791 Aseismic design of nuclear power plants in Japan. Akino, 
K. (Japan Atomic Power Co., Tokyo). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 53(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


ae Training personnel to design earthquake-resistant nuclear 
plants. yo D.W.; Wahl, H.W.; Morrow, W.M. (Bechtel 
Renee — ersburg, MD). Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 87(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59793 Public education and acceptance of nuclear power. 
Simnad, M. (General Atomic Co., San Diego, CA). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 91-92(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59794 Safety considerations of nuclear power systems in non- 
nuclear and developing countries. Husseiny, A.A. (Iowa State Univ., 
Ames); Abdul-Fattah, A.F. Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 
92-93(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59795 Public acceptance of nuclear technology in the developing 
countries. Rahman, K.N.; Dahab, O.E.F. (Atomic Energy Organiza- 
tion of Iran, Teheran). "Trans. Am. Nucl. Soc., Suppl; 25: No. 1, 
93(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59796 Public acceptance dimensions of nuclear technology trans- 
fer in the Philippines. Ibe, L.D.; Savellano, R.A. (Atomic Energy 
Commission, Quezon City, Philippines). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 93-94(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59797 Public sneapatats of nuclear development in Spain. Lopez- 
Rodriguez, M. (Junta de ——_ Nuclear, Madrid). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 94(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59798 Public acceptance of nuclear power. Isberg, P. (ASEA- 
ATOM, Vaesteras, Sweden). Trans. Am. Nucl. Soc., Suppl.; 25: No. 
1, 94-95(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59799 Public acceptance of nuclear japan. 
Yamada, T.; Mori, J.; Mitsu, H. (Japan Atomic Industrial Forum, 
Tokyo). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 95(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


59800 Is the nuclear controversy transferred by 

clear technology. Muench, E.; Scharmer, K. (Kernforschun:; 

Juelich, Ger.). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 95- . 
From Iran conference on the transfer of nuclear technology; 

Persepolis/Shiraz Iran (10 Apr 1977). 


59801 S Ace, Th-2 aay Research Program for Light Water 
Reactors. Technical report 2: BMFT support project RS 0036 B. 
experiments with regard to primary circuits (PKL) instru- 
nacaege H.; Mandl, R. 
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mente eetenies qumtnien Roeare Me eens tee arene. 
Schweickert, H.; Kremin, H.; Mandl, R.; Riedle, V.; Ruthrof, K.; 
Sarkar, J.; Schmidt, H. (Kraftwerk Union AG., Erlangen (Ger- 
many, FR). 1977. Translation of RS—36/2. 182p. Dep. NTIS, PC 
A09/MF AO1. 

The reflooding of the hot reactor core is to be examined for a 
Ss water reactor (PWR), using a model of the entire prima- 

system. The scale of the model is to be 1:340 in cross-section, 
wiht e heights represented full-scale. In addition to the goals of the 
project, a description of the test facility, including data collection 
and control equipment is presented. The instrumentation, the 
planned test program and the test procedure are briefly set forth. 


59803 Important event-tree and fault-tree considerations in the 
reactor safety study. Levin, S.; Vesely, W.E. Jr. (Nucl Regul Com, 
Washington, DC). JEEE Trans. Reliab.; R-25: No. 3, 132-139(Aug 
1976). 

This article discusses certain key considerations in using event 
trees and fault trees for risk analyses, as applied in the Reactor 
Safety Study. The discussions emphasize applications and practical 
modeling implementation. 


59804 Reliability and safety analysis methodology in the nuclear 
programs of ERDA. Hannum, W.H.; Gavigan, F.X.; Emon, D.E. (US 
Energy Res and Dev Admin, Washington, DC). JEEE Trans. 
Reliab.; R-25: No. 3, 140-146(Aug 1976). 

After discussing the general need for and advantages of risk 
analysis, including a summary of the previous application of risk 
concepts to reactor systems, descriptions are given of the existing 
and planned programs funded by the U.S. Energy Research and 
Development Administration for use in advanced nuclear reactor 
systems. Some of the results from existing programs are given, and 
future efforts are described. 32 refs. 


59805 Objectives of nuclear system reliability and safety studies. 
Penland, J.R. (Clinch-River Breeder Reactor Plant Proj, Oak Ridge, 
Tenn). JEEE Trans. Reliab.; R-25: No. 3, 147-150(Aug 1976). 

This paper describes the types of reliability and probabilistic 
safety studies which have been performed in the commercial nuclear 
power industry. The role of current and future probabilistic risk 
evaluations is examined in light of the overall Giion and or 
within the industry. The purpose of this examination is to identify 
the objectives which reliability and safety studies of nuclear systems 
should have in order to support the objectives of the nuclear 
industry as a whole. Recommendations are made for the types of 
developments and applications which should be performed to sup- 
pr these objectives. 26 refs. 


Reliability technology and nuclear power. Garrick, B.J.; 
lan, S. (Pickard, Lowe and Garrick Inc, N rt Beach, Calif). 
Ie E Trans. Reliab.; R-25: No. 3, 151-157(Aug 1976). 

This paper reviews some of the history and status of nuclear 
reliability ys the evolution of this subject from art towards science. 
It shows that that probability theory is the appropriate and essential 
mathematical language of this subject. The authors emphasize that it 
is more useful to view probability not as a 
S$primeS$frequency$prime$, i.e., not as the result of a statistical ex- 

ent, but rather as a measure of state of confidence or a state of 

—a They also show that the probabilistic, quantitative ap- 

h has a considerable history of application in the electric power 
at saad in the area of power system planning. Finally, the authors 
show that the decision theory notion of utility provides a point of 
view from which risks, benefits, safety, and reliability can be viewed 
in a unified way thus facilitating understanding, comparison, and 
communication. 29 refs. 


59807 Qualitative analysis in reliability and safety studies. Wor- 
rell, R.B.; Burdick, G.R. (Sandia Lab, Albuquerque, NM). JEEE 
Trans. Reliab.; R-25: No. 3, 164-170(Aug 1976). 

The qualitative evaluation of system logic models is described 
as it pertains to assessing the reliability and safety characteristics of 
nuclear systems. Qualitative analysis of system logic —, ie., 
models couched in an event (Boolean) algebra, is defined, and the 
advantages inherent in qualitative analysis are explained. Certain 
qualitative procedures that were developed as a part of fault-tree 
analysis are presented for illustration. Five fault-tree analysis com- 
puter-programs that contain a a ualitative procedure for 
minimal cut sets are surveyed. For each program the minimal cut-set 
algorithm and limitations on its use are described. The recently 
developed common-cause analysis for studying the effect of 
common-causes of failure on 3 behavior is explained. This 
p aceecnad procedure does not uire altering the fault tree, but 

use minimal cut sets from the a phen A cyan fio 
method is applied using two different computer programs. 25 refs. 
59808 ae failure considerations in ee HTGR 
cooling system py oe Hannaman, G.W. (Genrl 
Atomic Co EEE Trans. Reliab.; R-25: No. 3, 
171- -17(Aug “~m 
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Probabilistic safety analyses of the High Temperature Gas 
cooled Reactor are being performed by the General Atomic Compa- 
ny. The project is sponsored by the Energy Research and Develop- 
ment Administration and is known as Accident Initiation and Pro- 
gression Analysis. Probabilistic methods are used to estimate the 
probability of failure of the HTGR cooling systems. 


59809 Quantitative evaluation of nuclear system reliability and 
safety characteristics, Fussell, J.B.; Lambert, H.E. (Univ of Tenn, 
Knoxville). JEEE Trans. Reliab.; R-25: No. 3, 178-183(Aug 1976). 

This essay treats aspects of quantitative evaluation of nuclear 
system reliability and safety but the implications extend to analysis in 
other industries. The article reflects an attitude stemming from 
experience in analyzing systems containing highly reliable hardware. 
The factors that contribute to the unavailability of standby safety 
systems at nuclear power plants are identified and are illustrated by a 
= example. Pitfalls of quantitative analysis are discussed. 10 
refs. 


59810 Clinch-River Breeder-Reactor Plant system reliability. 
Baloh, F.J.; Brown, N.W.; Graham, J.; Smith, A.M.; Zemanick, P.P. 
(Westinghouse Advanced Reactors Div, Madison, Pa). JEEE Trans. 
Reliab.; R-25: No. 3, 191-197(Aug 1976). 

The Reliability Program for the Ciinch River Breeder Reac- 
tor Plant (CRBRP, a sodium-cooled fast breeder reactor) is an 
integral part of the overall CRBRP design philosophy of safety in 
depth. The purpose of this program is to assure that the likelihood of 
exceeding Nuclear Regulatory Commission dose guidelines at the 
plant site boundaries is less than 10$sup -6$ per operating reactor 
year. This goal is conservatively interpreted for the purpose of a 
design aioe as the requirement not to exceed loss of coolable 
core geometry to the same maximum likelihood of 10$sup -6$ per 
reactor year. This requirement is allocated among shutdown sys- 
tems, post-shutdown heat removal systems, and other systems whose 
failure could result in loss of coolable geometry, a potential initiating 
cause of dose limit violations. Assuring that the goal will be attained 
in the plant is based on reliability analysis, the redundancy and 
eas inherent in the design, and the verification test program. 9 
refs. 


59811 Regulatory Guide 1.79 safety injection recirculation test 
requirements, fact or fiction. Roberts, J.K. (NUS Corp., Rockville, 
MD). pp V.5.1-V.5.7 of In Nuclear power plant construction licens- 
as _ startup. Hinsdale, IL; American Nuclear Society, Inc. 
1976). 

From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 

See CONF-7609154—. 

The overwhelming concern of the general public in this day 
of state nuclear initiatives is the basic question, “is nuclear power 
safe.” Much of this concern has focused on the emergency core 
cooling systems. This public attention spotlights the testing 
organization's responsibility during startup of proving the operation 
and reliability of the emergency core cooling systems. The standard 
established by the Nuclear Regulatory Commission for testing emer- 
gency core cooling systems is Regulatory Guide 1.79 “Preopera- 
tional Testing of Emergency Core Cooling Systems for Pressurized 
Water Reactors”. The nuclear industry must satisfy the testing 
requirements of Regulatory Guide 1.79 to meet their responsibility 
to the public; and to prevent future embarrassment when questioned 
on the adequacy of emergency core cooling systems. 


59812 Fire protection requirements of the insurance industry and 
their impact on nuclear power plant design and construction. Deitch- 
man, J.V.; King, W.T. Jr.; Nashman, T.A. (Johnson and Higgins, 
Los Angeles). pp VI.1.1- V1L.1.7 of In Nuclear power plant construc- 
tion licensing and startup. Hinsdale, IL; American Nuclear Society, 
Inc. (1976). 
From American Nuclear Society’s topical meeting; Los An- 
geles, California, USA (13 Sep 1976). 
See CONF-7609154—. 
The insurance industry, with its wealth of knowledge and 
experience in the fire protection area and with preservation of its 
funds at stake, has always been heavily involved in the fire protec- 
tion programs of nuclear power plants. Since it was concerned with 
roperty preservation in addition to nuclear safety, the insurance 
industry placed more detailed emphasis on fire protection require- 
ments than did the nuclear regulatory bodies. Since the Browns 
Ferry fire, however, the insurance industry, the Nuclear Regulatory 
Commission, the Advisory Committee on Reactor Safeguards and 
the utilities themsclves have re-examined their approaches to fire 
protection. A more coordinated approach seems to have emerged, 
which is based largely upon insurance industry specifications and 
The paper briefly summarizes the fire protection require- 
ments of the insurance industry as they apply to nuclear power 
plants. Some of the ways these requirements affect project pas 
plant design, and construction timing are reviewed, as well as some 
of the more controversial fire protection areas. 
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59813 Nuclear reactor with a ee assembly for 

the a geometry confining and cooling of any core debris 
a fusion accident. Johnson, = E. (to Wi 

Electric com, Pittsburgh, Pa. (USA)). French Patent 2,296, 

23 Dec 1975. 18p. (In French). 

Priority claim: 30 Dec 1974, US. 

The reactor core-bearing system described includes facilities 
for separating, containing and cooling core debris, further to an 
accidental core fusion. Some coolant modular input units are fitted 
with containers made of a high temperature resistant material and 
capable of withholding inside the reactor the core debris resulting 
from an accident. This modular unit communicates with the fuel 
assemblies its supports, in order to collect the debris falling from 
these assemblies. The modular units may be constructed for the life 
of the reactor, but can be easily withdrawn for maintenance or 
replacement. The coolant is preferably injected into the vessel under 
the units, so that the lower ends of the modular units are always well 
cooled. In the unlikely event of a fusion accident, the molten debris 
will circulate by gravity in the modular units and will be withheld 
by the containers. As the lower ends of the modular units are inside 
the bottom Pam chamber of the vessel, the heat will always be 
transferred from the molten masses of the containers to the coolant 
in the lower chamber. With this arrangement, the molten masses can 
- through the bottom support structure without doing it any 

lamage. 


59814 Piping seismic restraint spacing criteria--an approach to 
the optimization of the use of seismic restraints. Abdel Sayed, R.K. 
(Commonw Assoc Inc, Jackson, Mich). Am. Soc. Mech. Eng., [Pap.]; 
No. 75-PVP-51, 1-7(1975). 

The approach presented is to develop and generate piping 
design spacings to meet the seismic design requirements. Two sets 2 ap 
design spacings, based on stress and frequency criteria, can be 
developed; one for rigid regions and one for flexble a Design 
guidelines and limitations in the use of rigid and flexible regions are 
also presented. All of the calculations are performed by using a 
computer program. 6 refs. 


59815 Analysis of waterhammer loads in a typical nuclear piping 
system. Harper, C.R.; Hsieh, J.S.; Luk, C.H. (Stone and Webster 
= a Mass). Am. Soc. Mech. Eng., [Pap.]; No. 75-PVP- 

A typical residual heat removal system was analyzed to assess 
potential design problems. The system has four 746 kW (1000 hp) 
pumps, with a combined rate flow of more than 1.9 m 3$/sec 
(30,000 gpm). In the analysis, a computer program on the 
method of characteristics was used to solve the fluid dynamics 
equations and obtain waterhammer loads as a function of time. These 
loads are then used as time-history functions in a piping analysis 
program, which uses modal su; ition dynamic analysis to deter- 
mine deflections, reactions, stresses. 7 refs. 


59816 hag ae te water injection models for analysis of sodium/ 
water reactions in steam generators. Galluzzo, N.G. (Rockwell Int 
ae eh. Park, Calif). Am. Soc. Mech. Eng., [Pap.]; No. 75-PVP- 
1-1 

Two models analytically predict the single-phase and two- 
phase unsteady water injection rates in the event of a sodium/water 
reaction. The method of characteristics is employed to solve the 
governing equations. Both isentropic and nonisentropic analyses are 
developed assuming homogeneous phases. The lem is treated 
one-dimensionally and thermal nonequilibrium between the phases is 
neglected. Computer results are compared to analytical and experi- 
mental predictions. The development of a typical simplified water 
transient following a guillotine tube rupture is e . Parametric 
curves of unsteady water discharge rates are also presented. 19 refs. 


59817 Coenen et ee 
standby systems. Application to two emergency diesel systems in 
parallel. Signoret, J.P. pp v. i gees of In 3. Congres national de 
fiabilite. Perros-Guirec, 14-17 septembre 1976. Bagneux, France; 
Centre de Fiabilite ([nd]). (In French) 

From 3. National congress on reliability; Perros-Guirec, 
France (14 - 17 Sep 1976). 

A nuclear power plant is provided with a plurality of emer- 
gency systems, generally standby waiting systems ready rte some 
immediately on advent sollicitations due to accidents for w they 
are provided to work. The problem is to calculate the availability of 
these systems by using their reliability An anal 
calculation of the instantaneous and mean availability may be devel- 
oped, the assumption that fault and repair rates of said equipments 
are constant being made. Furthermore, if a part of the non-start of a 
system is shown to be time i it and an other part exponen- 
Cay Sapeets ce ae, ee Se Oe eS ee 
optimizes the mean availability of the system. These theories are 
applied to the emergency diesel systems of a nuclear i said 
diesels having been assigned with reliability parameters from previ- 
ous statistical analysis. 
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ACCIDENT LIABILITY 
§9818 yo in connection with nuclear power sta- 
tions. Enzmann, (Swiss Reinsurance Co., Zurich). fom. Am. 
Nucl. .~ S a i. ‘No 1, 119(1977). 

Goation conference on the transfer of nuclear technology; 
Persepolia/ Shires, Iran (10 Apr 1977). 


ENERGY STORAGE 


59819 Energy storage. Eisenmann, G.; Hahne, E. (Univ Stutt- 
on Ce Ger). Brennst.-Waerme-Kraft; 29: No. 4, 151-154(Apr 1977). (In 
). 


A survey of the literature dealing with energy storage is 
given. 114 refs. 


MAGNETIC 
REFER ALSO TO CITATION(S) 61776 


59820 (LA- TE Superconducting magnetic energy stor- 
age. Hassenzahl, ; Boenig, H.J. (Los Alamos Scientific Lab., 

N Mex. (USA)). ‘or Contract W-7405-ENG-36. 2Ip. (CONF- 

770618—2). Dep. NTIS, PC A02/MF AO1. 

From World electrotechnical congress; Moscow, Union of 
Soviet Socialist Republics (USSR) (21 Jun 1977). 

The U.S. electric utility industry transmits power to custom- 
ers at a rate equivalent to only 60% of generating capacity because, 
on an annual the demand for power is not constant. Load 
leveling and peak shaving units of various t are being used to 
increase the utilization of the base load nuclear and fossil 
plants. The Los Alamos Scientific Laboratory (LASL) is developing 
superconducting magnetic energy storage (SMES) systems whi 
will store and deliver electrical energy for the purpose of load 
leveling, shaving, and the stabilization of electric utility net- 
works. technology may prove to be an effective means of 
storing energy for the electric utilities because (1) it has a high 

y (approximately 90%), (2) it may improve system stability 
through the fast response of the converter, and (3) there should be 
fewer siting restrictions than for other load leveling systems. A 

SMES system and a reference design for a 10-GWh unit for 
leveling are described; and the results of some recent converter 
tests are presented. 


COMPRESSED GAS 


59821 Energy corridor. Gluckman, M.J.; Squires, A.M. Appl. 
Energy; 1: No. 1, 53-59(Jan 1975). 

‘A combination of nuclear and fossil electricity systems is 
conceived with transmission of energy in the form of compressed air; 
storage of energy in compressed air; district heating and cooling and 
— storage of fuel gas. ‘Energy Corridor’ denotes this combina- 


FLYWHEELS 


REFER ALSO TO CITATION(S) 60193, 60199, 60201, 60202, 
60203, 60204, 60205, 60206, 60593 


Multi-rim flywheel. Friedericy, J.A.; Towgood, D.A. (to 
Garret Corp.). US Patent 4,036,080. 19 Sui 1977. Filed date 29 Nov 
1974. 10p. 

A plurality of nested rims are mounted on spokes of a 
flywheel hub member in a manner causing the rim assembly to have 
a noncircular configuration while the flywheel is at rest. Expansion 
of the rim assembly and the hub sooner di during high — flywheel 
operation causes rim assembly to assume a tially circular 
configuration with each rim frictionally engaging its adjacent rims 
while the inner rim is frictionally engaged by the spokes. 


Design and construction of flywheels from anisotropic 
materials. Nelson, E.B. US Patent 4,028,962. 14 Jun 1977. Filed date 
24 Dec 1975. 6p. 

The invention relates to the design and construction of the 

ne ce ee nen eas ) 
provide maximum ey Se The design 

materials and allows the fibers to be oriented either 
radially or circumferentially in the body of the flywheel. 


composite 
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THERMAL 


REFER ALSO TO CITATION(S) 59941 


is principally that now wasted in 

and in burning fossil fuels for space heating. geernng a sad of 
technical, economic, institutional, environmental, and legal aspects 
of implementation are reported. Joint production of power and heat 
with gas turbines and at large central coal-fired plants is analyzed. 
Costs of joint uction, with heat storage, are compared to 
separate costs of generating heat on-site and purchasing electricity. 
Water heated as e icity is generated is injected via Heat Storage 
Wells into aquifers where it is stored to be withdrawn as needed to 
meet heat loads. About 75 percent heat recovery is ex 

ed. Producing heat and power jointly with a gas turbine and 
recovery system with heat storage is compared to pommacinge wo 
systems and found to cost 25 percent less and to consume 35 percent 
less fuel. Electricity and heat can be produced jointly and transmit- 
ted as far as 125 miles (200 km) from a central plant at a cost about 
equal to separate-product costs, with an energy saving of 16 percent. 
Regulatory institutions governing utilities do not yet regard energy 
conservation as an important consideration but practices are chang- 
ing. Municipal utilities, close to community needs such as converting 
from oil and gas to coal, and with ability to finance more easily than 
investor-owned utilities by bonds and taxation, are found to be those 
most likely to first aghemaat the Heat Storage Well system concept. 


59825 Energy storage-boiler tank using salt fusion and heat 

Chubb, T.A. US Patent 4,037,579. 26 Jul 1977. Filed date 26 
Jan 1976. 6p. 

An energy storage system useful for storing energy due to sun 
light and making use of the stored energy when the sun is not 
shining is described. The storage tank system includes a liquid 
therein which is heated as a result of the sun’s energy. The heated 
ag evaporates and subsequently condenses onto cans of a salt. 

condensing liquid heats the salt which stores the heat. The 
heated liquid vapors also condense on steam pipes to produce steam 
for operating a turboelectric generator. When the sun is not shining 
the stored heat in the salt cans evaporates liquid which continues to 
condense on the steam pipes generating steam until the sun shines. A 
spray keeps the salt cans wet during the night time period. 


59826 Thermal storage apparatus. Randall, J.E. (to National 
Research Development Corp.). US Patent 4,037,650. 26 Jul 1977. 
Filed = 23 May 1975. 14p. 

A thermal storage apparatus is described that is comprised of 
two thermal storage vessels, each thermal storage vessel containing a 
thermal storage medium, one medium being capable of being main- 
tained at a temperature in excess of a pre-selected temperature, and 
the other medium being capable of being maintained at a tempera- 
ture below the pre-selected temperature, a refrigeration system being 
provided for transferring heat from the storage medium at the lower 
temperature to the storage medium at the higher temperature. 


CHEMICAL 


REFER ALSO TO CITATION(S) 58582 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 59862, 60841 


59827 (AD-A—036280) See att TD 
cells. Research and development technical report. W J.E. (Army 
Electronics Command, Fort = Aan aa N.J. (USA). J Jan 1977. 22p. 
(ECOM—4465). NTIS PC A02/MF A 
Electrically rechargeable nickel ite tale cells (rated 
1.0 amperehour) were fabricated using gyn aes hydrogen 
anodes, nicekl—oxide cathodes, and a two component separator 
system, Pellon/PKT, saturated with 30% KOH pore hn Also, 
silver oxide—hydrogen cells (rated 1.5 ampere-hours) were fabricat- 
ed using similar platinum catalyzed hydrogen anodes, silver oxide 
and two different separator systems, Pellon/PKT and 
Dynel/cellophane/Pellon, saturated with 30% KOH electrolyte. 
The charge and discharge performance capabilities of the two types 
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of electrically rechargeable cells were measured at room tempera- 
ture at current densities up to 100 milliamperes per square centi- 
meter. The Faradaic and thermodynamic efficiencies and cycle life 
of the cells were determined at various charge and discharge rates. 


59828 (N—77-20557) Viking Lander spacecraft battery. 
report. Newell, D.R. (Martin Marietta Corp., Denver, Colo. (USA)). 
Sep 1976. Contracts NAS7-100;JPL-649000. 158p. (NASA-CR— 
152618; MCR—76-321). NTIS PC A08/MF AOI. 

The Viking Lander was the first spacecraft to fly a sterilized 
nickel—cadmium battery on a mission to explore the surface of a 
planet. The significant results of the battery development program 
from its inception through the design, manufacture, and test of the 
flight batteries which were flown on the two Lander spacecraft are 
documented. The nar} performance during the early phase of the 
mission is also presented 


59829 Nonaqueous electrochemical term outlook. Quobex, J.; 


Gabano, J.P. Rev. Gen. Electr.; 84: No. 6, 491-496(Jun 1975). (In 


a 

e principle of functioning of electrochemical generators 
with lithium negative electrode and a nonaqueous electrolyte is 
explained first. next, the main problems to be solved with respect to 
each of their components are examined. The different couples in the 
process of development or in the commercial stage are described. An 
evaluation is ie of the future of this type of system and of the 
chances of making it rechargeable. 


59830 Solid-electrolyte battery, particularly for the storage of 
electrical energy. Rohr, F.J. (to BBC Brown Boveri and Co. Ltd.). 
US Patent 4,038,462. 26 Jul 1977. Priority date 27 Mar 1975, 
German, Federal Republic of (F.R. Germany). 10p. 

A solid-electrolyte battery, particularly for the storage of 
electrical energy, has at least one anode space and one cathode space 
forming electrode spaces, which are connected with one another by 
ionic conduction through a solid electrolyte and have collecting and 
equalizing spaces for the reactants and reaction products. The solid- 
electrolyte battery includes a number of parallel-connected, hole-like 
electrode s including anode and cathode spaces, which are 
bounded by the solid electrolyte and distributed alternately and close 
together, so that each of the electrode spaces presents reaction 
surfaces simultaneously to at least two neighboring electrode spaces 
of the opposite polarity. 14 figures, | table. 


59831 Sodium—sulfur battery and process for its production. 
Baukal, W.; Knodler, R.; Kuhn, W.H. US Patent 4,038,464. 26 Jul 
1977. Priority date 27 Nov 1974, German, Federal Republic of (F.R. 
Germany). a 

A rechargeable galvanic battery contains liquid sodium as the 
negative electrochemically active material, liquid sulfur as the posi- 
tive electrochemically active material, and a ceramic solid electro- 
lyte which is capable of conducting sodium ions. The sodium is 
completely absorbed in a fine-pored metal felt or mat. The sulfur is 
completely absorbed in a graphite felt or mat. The metal felt has 
open pores which face toward the solid electrolyte. The pore 
structure of the metal felt is undisturbed, even in the transition area 
between the metal felt and the solid electrolyte. The metal felt fills 
the entire anode space of the battery. At least at the operating 
temperature of the battery, an intimate contact over a large surface 
area exists between the metal felt and the solid electrolyte. The 
maximum distance between the metal felt and the solid electrolyte is 
> the order of the magnitude of the pore width of the metal felt. 2 

gures. 


59832 Sodium—sulfur battery or cell with external storage. 
Ludwig, F.A.; Weiner, A. (to Ford Motor Co.). US Patent 
4,038,465. 26 Jul 1977. Filed date 11 Nov 1975. 14p. 

An improved secondary battery or cell has one or more 
anodic reaction zones containing a molten alkali metal reactant- 
anode in electrical contact with an external circuit, one or more 
cathodic reaction zones, and a cation-permeable barrier to mass 
liquid transfer interposed between and in contact with the anodic 
and cathodic reaction zones. The cathodic reaction zone(s) contains 
a cathodic reactant comprising a liquid electrolyte and an electrode 
in contact with the liquid electrolyte. The electrode is in electrical 
contact with both the cation- le barrier and an external 
circuit. The liquid electrolyte is electrochemically reversibly reac- 
tive with the anodic reactant and, when the battery or cell is at least 
partially discharged, is either a single-phase composition comprising 
molten pol salts of the anodic reactant or a two-phase 
composition comprising molten sulfur and molten sulfur-saturated 
polysulfide salts of the anodic reactant. The improvement of the 
invention comprises including as a part of the secondary battery or 
cell one or more storage zones for the liquid electrolyte which are 
separate from the one or more cathodic reaction zones and means for 
flowing the liquid electrolyte from at least one of the storage zones, 
— the one or more cathodic reaction zones, and out of the 

cathodic reaction zones to at least one of the storage zones. More 


ue the improvement comprises the use of such storage 
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zones and means for flowing in combination with several preferred 
types of battery or cell designs. 7 figures. 


59833 Sodium—sulfur electric cell and method of forming same. 
Desplanches, G.; Lazennec, Y.; Wicker, A. (to Compagnie Generale 
d'Electricite). US Patent 4,037,027. 19 Jul 1977. Priority date 28 Nov 
1975, France. 6p. 

The invention relates to a sodium—sulfur-type electric cell. 
The cell includes a cathode tank containing sulfur and an anode tank 
containing sodium, fixed to an alumina plate, as well as an electrolyte 
tube immersed in the sulfur. Such fixing is effected by disposing an 
aluminum seal bytween the tank and the plate and ing at a 
temperature close to but less than the melting point of aluminum. At 
least the cathode tank is advantageously made of c 
steel. The invention is implemented in electric cells for 
propulsion. 3 figures. 


59834 Sodium—sulfur type electric cell. Le Mehaute, A.; 
Bordet, P. (to Compagnie Generale d’Electricite). US Patent 
4,037,028. 19 Jul 1977. Priority date 20 Nov 1975, France. 4p. 
The invention relates to an electric cell of the sodium—sulfur 
type, suitable more particularly for undergoing a complete recharge. 
It comprises a cathode tank containing sulfur and an anode tank 
containing sodium. These reagents are separated by a solid electro- 
lyte tube disposed in the cathode tank which is fitted with graphite 
felt washers ensuring cathode collection of the current 
Some washers are disposed to have an edge distant from the wall of 
the electrolyte tube in order to avoid depositing sulfur on the tube 
during recharging. The invention is used in electric cells for electric 
vehicles. 2 figures. 


59835 Storage battery and method of forming the same. Sabatino, 
A. (to Gould Inc.). US Patent 4,037,030. 19 Jul 1977. Filed date 31 
Mar 1975. 6p. 

A maintenance-free storage battery has several alternately 
positive and negative plates disposed within an electrolyte in a 
battery container, with the plates resting on the bottom of the 
container. A battery separator material is di between each pair 
of adjacent plates with the bottom of the separator material 
openings to permit access of a bonding material to the lower 
of the plates. A bonding material adhered to both the bottom 
the battery container and the lower edges of the plates per oi 
through the bottom openings formed by the separator material to 
provide vibration resistance, with the bonding material also ye 
the bottom openings to prevent the treeing of active material be- 
tween positive and negative plates at the bottom of the container. In 
one embodiment the separator material is in the form of envelopes 
around alternate plates with each envelope being sealed along the 
vertical edges of the plate and having slots along the lower 
the plate to form the bottom openings to permit access of the 
bonding material to the lower portions of the plates inside the 
envelopes. As an alternative, the separator material may be in the 
form of open-bottomed sleeves. When the plates and separators are 
first inserted into the battery container, the bonding material is in a 
liquid state so that the lower edges of the plates and the separators 
are submerged in the liquid which flows through the _ppenings. and 
into contact with the plates. The bonding material is then solidified 
to seal the openings. 9 figures. 


59836 Rechargeable nick ——— battery. Takamura, T.; Shiro- 
gami, T.; Niki, H.; Aizawa, K. (to Tokyo Shibaura Electric Co., 
Ltd.). US Patent 4,037, 033. 19 Jul 1977. Priority date 20 Jan 1975, 
Japan. 8p. 

An improved rechargeable nickel—zinc battery is described 
which is capable of a many charge—discharge cycles 
(cycle life), with deep disc = and of high performance with 
heavy drain discharge during The increased cycle life is accom- 
plished by a suitable com! uaiee of electrochemical generating 
elements. The high poeta with heavy drain disc’ 
is obtained by an improved zinc electrode construction. battery 
of this invention has a sheet-like kneaded zinc electrode, a sheet-like 
nickel oxide electrode with limited capacity ratio thereof, a separa- 
tor, an electrolyte absorber, and a concentrated alkaline electrolyte 
in limited amounts. 2 figures, 2 tables. 


59837 Rechargeable nonaqueous batteries. Murphy, D.W.; 
Trumbo F.A. (to Bell Telephone Labs., Inc.). US Patent 
4,035, 355, '12 Jul 1977. Filed date 4 May 1976. 4p. 

Nonaqueous, rechargeable batteries are described which 
employ a conventional negative electrode and a positive electrode 
with a new and unique active material. Such batteries are advanta- 
geous because of the high capacity per unit weight and per unit 
volume exhibited by the positive electrode and the extensive rechar- 
geability of these batteries. 3 figures. 


59838 Discrete anode bodies for use in 


various cylindrical cell 
systems. Urry, L.F. (to Union Carbide Corp.). US Patent 4,032,696. 
28 Jun 1977. Filed date 18 Feb 1976. 12p. 
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The invention relates to a cylindrical-type cell employing an 

pty hy By meng py cen lay, warner Seg wap 

anode in the form of at least two The anode 

having centrally disposed biasing means for continuously 

Ser Tits cakes Eater tae cade -expeneter-onthode or 

hysical contact between the anode—separator—cathode or 
paw 2 sad interfaces. 4 figures, 3 tables. 


59839 Cylindrical electric cell. Coibion, J. (to Saft-Societe des 
Accumulateurs Fixes et de Traction). US Patent 4,032,695. 28 Jun 
1977. Priority date 30 Jun 1975, France. 6p. 
The invention relates to electric cells. They may comprise, 
for example, two trough-shaped elementary units mounted in a 
. Each elementary unit may comprise a relatively concavo- 
convex or trough-shaped positive electrode of compressed, plasti- 
fied, or sintered material, tightly sandwiched between two thin 
concavo-convex trough-shaped negative electrode parts obtained by 
folding a single electrode sheet around the positive electrode. ~ 
— of the invention is not exclusively to alkaline storage ce! 
igures. 


59840 Maintenance free lead storage battery. Voss, E.; Raben- 
stein, H. (to Varta Batterie Aktiengesellschaft). US Patent 4, 031 ,293. 
21 Jun 1977. Priority date 6 Mar 1975, German, Federal Republic of 
(F.R. Germany). 4p. J f : 

The weight of the negative active mass is below 80% of the 
positive active mass in the battery described. Preferably, there is one 
more positive than negative plate. 2 figures. 


59841 Storage battery and method of making the same. Dougher- 
ty, T.J.; Bast, V.W. (to Globe-Union Inc.). US Patent 4,029,855. 14 
Jun 1977. Filed date 10 Dec 1975. 6p. 

A storage battery and process for making it in- 
volve combining folded positive and negative battery plates and 
separators to form battery elements, placing the elements within a 
battery container having partitions defining a plurality of battery 

j adjacent elements by an intercell connec- 
the partition walls by welding a positive and a negative 
ugh the battery case into contact with positive and 


negative battery plate lugs, wee 7 figures. 


or battery. Fischer, W.; Haar, 
W.; Kleinschmager, H.; Weadigen.G G. (to Brown, Boveri and Cie. 
AG). Us Patent” 4,029, 857. 14 

German, Federal 


59842 Electrochemical storage 


un 1977. Priority date 5 Dec 1974, 
Republic of (F.R. Germany). 4p. 

An electrochemical storage cell or battery based on sodium 
and sulfur has an anode chamber and a cathode chamber separated 
from each other by a dividing wall capable of conducting sodium 
electrode dis in the 


electrically and thereby minimize corrosion of the cell wall. 2 
figures. 


59843 Electric cells. Evans, L.S.; Markin, T.L.; Dell, R.M.; 
Montgomery, A.G. (to The Secretary of State for Industry in Her 
Britannic Majesty's Government of the United Kingdom of Great 
Britain and Northern Ireland). US Patent 4,029, ase 14 Jun 1977. 
Priority date 19 Nov 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 

i a solid electrolyte and Peg 
sodium as the liquid anode sulphur as the liquid cathode, the 
liquid anode is contained in two compartments separated by a 
corrosion-resistant barrier. Liquid anode is to flow between 
the com; its through a flow restrictor which permits a rate of 
flow t to meet the normal charge and discharge require- 
Seas ae ted Gee es ele ot One of the 

Sete one Eanadamesie ies Rate celine ans 

disposed about one side of the solid electrolyte to define a wicking 

to constrain liquid sodium to flow over the solid electrolyte. 

other compartment provides a reservoir for containing the bulk 

event of damage to the solid e lyte, 

only a very limited amount of liquid sodium is readily available to 
mix and react with the liquid sulphur. 5 figures. 


59844 Advanced battery design. Potter, D.E. Electr. Eng. (Mel- 
bourne); 52: No. 4, 49-52(Apr 1975). 

Developments in battery design for electric vehicles are re- 
viewed. Advantages and disadvantages of various types are dis- 
cussed. Battery types dealt with include the sodium/sulfur, the 
lithium/sulfur, the zinc/chloride, and the zinc/oxygen batteries. 


59845 Microstructural control in lead alloys for storage battery 
application. Perkins, J.; Edwards, G.R. (Naval uate School, 
Monterey, The role Mater. Sci.; 10: No. 1, 136-158(Jan 1975). 
in 
alloys is 
reviewed. Strength, are 
Misuabdaredecians aaiaindiie ted dcp seen 
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PERFORMANCE AND TESTING 


59845 Maintenance-free lead—acid batteries. Dailbard, G.; 
Atkins, J.; Pothet, J.; Viaud, N. Rev. Gen. Electr.; 84: No. 6, 463- 
472(Jun 1975). (In French). 

The various aspects of maintenance-free lead—acid batteries 
are described: self-discharge, water consumption, gas tightness. For 
the positive electrode, after havin —— active material compo- 
sition, the authors study the influence of the proportion of lead 
dioxide present on the kinetics of self-discharge, as well as the 
degradation of the active material—grid contact as a function of the 
alloy used. They show that the self-discharge kinetics of the negative 
electrode is closely linked to that of the positive by the oxygen 
liberated and, for certain alloys, the presence of antimony ions. 
Water a can be reduced by increasing the hydrogen 
overvoltage, which leads to the use of special alloys with little or no 
antimony. It is possible, by using an appropriate separator, to facili- 
tate oxygen transfer to the negative and thus its reduction. The 
efficiency can be made 100% by increasing the cell internal pressure 
and using a limited quantity of electrolyte. Finally, the recombina- 
tion of hydrogen and oxygen by catalysis is also mentioned. 


59847 seg of lead—acid battery maintenance. Kawa- 
moto, H.; Shimodaira, A. (Nippon Telegraph and Telephone Public 
Corp., Tokyo). Jpn. Telecommun. Rev.; 17: No. 2, nyt ay 4 1975). 

Theoretical and experimental investigations of the optimum 
floating voltage of lead—acid batteries, a new maintenance method 
abolishing equalizing charges, and a field test are discussed. The new 
maintenance method is now applied to small-capacity exchange 
offices, and a great saving of labor is realized. 


59848 Maintenance-free batteries: some aspects of gassing. Soko- 
lov, U.S.; Crosby, L.J. (NL Industries, Heightstown, NJ). pp 145- 
149 of In Battery Council International convention: 1975. Chicago; 
Battery Council International (1975). 

From 87. Battery Council International convention; Holly- 
wood, Florida, United States of America (USA) (8 Apr 1975). 

See CONF-7504129—. 

The correlation between water loss and positive grid compo- 
sition is examined. The test cell is described, and results on the 
transfer of Bi, Sb, Cu, and Ag are tabulated. It was concluded that, 
under the severe conditions used in the experiments (bare positive 
grids), some transfer of trace elements to the negative plate took 
place; however, the gassing on the negative plate was essentially the 
same, regardless of whether it was cycled against low-bismuth 
primary or refined secondary lead positive grids. 11 figures. (RWR) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 59836, 59837, 59848, 60082, 60289 


59849 (AD-A—036071) Charging equipment, mobile 

oe 1974. Basehore, R.; Nagy, S. pon y 
Engineer T Topograp graphic Labs., Fort Belvoir, Va. (USA)). Jun 197 
36p. (ETL 9). NTIS PC A03/MF AOI. 

This report covers the fabrication, test, and operation 
of the Charging Equipment, Mobile (CEM) which provides a mobile 
battery chasging cepebility to field units. The design and fabrication 
was performed in house at the U.S. Army Engineering Topographic 
Laboratories to support the Long Range Position 
System (LRPDS). The CEM has been used ly to recharge 
BB-451/U, silver-zinc batteries used with LRPDS backpackable 
ground units. However, the dialable voltage cutoff in the battery 
charger will permit recharge of silver-cadmium and lead-acid batter- 

ies, among others. The equipment was used extensively in the field 
tests of the LRPDS for damien BB-451/U batteries at 2.25 am 
with a cutoff at 32 volts. Although activation of the BB-451/U 
batteries is a slow and painstaking operation, nine batteries were 
easily and reliably recharged at one time. Besides the operational 
tests, a safety evaluation and a road test were made by the U.S. 
Army Test and Evaluation Command. No unusual hazards were 
found, and there was no evidence of physical damage after runs over 
the Munson Road at the Aberdeen Proving Ground. 


59850 (AD-A—036290) The ee voltammetry of lead and 
lead—antimony battery grid alloy in aqueous sulphuric acid at 25 to - 
40 C. Chang, T.G.; Wright, M.M.; Valeriote, E.M.L. (Defence 
Research Establishment, Ottawa, Ontario (Canada)). Feb 1977. 34p. 
(DREO-R—753). NTIS PC A03/MF AOI. 
The cyclic voltammetry of lead and antimonial lead has been 

peng pe ye A cy ae at 25 C to -40 C, at sweep rates of 0.42 

to 42 mV/S, between hydrogen and oxygen evolution and over 
caneuar Subien-al penne The latter, coupled with systematic 
variation of the positive or ive reversal potential, has revealed 
peak shifting and hysteresis eS ee ee 
the nature of the reactions of the lead-acid battery. The 
of the results to the improvement of charge acceptance at low 
temperatures is discussed. 
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59851 Manufacture of battery plates. Foulkes, S.C. (to Chloride 

Group Ltd.). US Patent 4,037,630. 26 Jul 1977. Priority date 18 Oct 

= United Kingdom of Great Britain and Northern Ireland (UK). 
p- 

There is disclosed a method for preparing enveloped plates 
for batteries by introducing an active material composition contain- 
ing liquids into the porous envelope of the plate. The envelope is 
assembled on the current-conducting pe Rance’ of the plate by using 
an active material composition with a liquid content such that active 
material is filtered out by the porous envelope. A bed of active 
material is thus built up in the envelope, the bed building up from the 
end remote from that at which the composition is introduced back to 
the end at which the composition is introduced. Liquid issues 
through the walls of the envelope throughout the period that the bed 
is being built up. A variety of suitable active material compositions 
are described = = tones suitable for carrying out the 
method. 18 figures, 15 tab 


59852 Electric storage battery with valve metal electrodes. 
Nidola, A.; de Nora, V.; Spaziante, P.M. (to Diamond Shamrock 
Technologies SA). US Patent 4,037, 032. 19 Jul 1977. Filed date 5 
May 1976. 12p. 

Electric storage batteries with titanium or other film-forming 
metal anodes and caiaie are provided. The anodes are coated with 
mixed oxide coatings of a film-forming metal oxide containing a 
platinum group metal oxide catalyst. The coatings may contain 
oxides of other metals to alter the breakdown voltage and increase 
the oxygen overpotential of the cathodes while preserving a low 
bromine and chlorine overpotential. The cathodes may be uncoated 
titanium or other film-forming metals or film-forming metals with a 
silver coating on them. Bipolar film-forming metal cathodes and 
anodes are provided carrying a mixed oxide coating on the cathodic 
face and either no coating or a silver coating on the anodic face. The 
invention is applicable to all types of electric storage batteries, either 
primary or secondary, and multiple batteries may be connected in 
series or in parallel to provide the desired amperage and voltage 
characteristics. 3 figures, 3 tables. 


59853 Bipolar lead acid battery having titanium and zirconium 
electrode supports. Jacob, W.R. (to Imperial Metal Industries 
(Kynoch) Ltd.). US Patent 4,037,031. 19 Jul 1977. Filed date 3 Jun 
1975. 10p. 

A bipolar lead—acid battery incorporates titanium and/or 
zirconium electrode supports and has a fiber filling to maintain a 
pressure on the active mass located on the supports. 4 figures, 1 
table. 


59854 Sodium—sulfur electric og with ceramic spacer in 
sulfur compartment. Evans, L.S.; Harbar, J.R. (to Secretary of State 
for Industry). US Patent 4,035, 553. 12 Jul 1977. Filed date 6 Jul 
1976. 8p. 

A sodium-sulfur cell is provided having a ceramic spacer 
means Salty tre in the liquid sulfur compartment to provide a —s 
substan free from cathodic reactions. The spacer means 
dis; id adjacent to materials likely to be adversely affected by the 
ca reactions, such as glass seals used to join the solid electro- 
lyte to a ceramic support member, or a metallic end cap provided to 
close the liquid sulfur compartment. 3 figures. 


59855 Lead base alloy for use in a storage battery grid. Duddy, 
J.C.; Hein, E.R. (to ESB Inc.). US Patent 4,035,556. 12 Jul 1977. 
Filed date 7 Apr 1972. 6p. 

A unique alloy comprising lead with small additions of zinc 
and tin is used to make grids for lead—acid cells. The alloy as 
produced is softer than is desirable. It is hardened by mechanical 
working. When properly worked, it has a strength and stiffness 
approaching that of other low—alloy lead materials currently in use 
as storage battery grids. 4 figures, 2 tables. 


59856 Method for testing seals of electrical energy storage de- 
vices. Ames, A.E.; Kniazzeh, A.G.; Goldberg, P. (to Polaroid 
Corp.). US Patent 4,034,598. 12 Jul 1977. Filed date 29 Mar 1976. 4p. 

Seal integrity tests are conducted on electrical energy storage 
devices, such as batteries, by the application, to the device under 
test, of oxygen at elevated pressures. 2 figures, | table. 


59857 Process for casting a plate grid for a lead—acid storage 
battery. Okura, T.; Tatsumi, T.; Watanabe, H.; Murayama, H.; 
Kobayashi, Y. (to ‘Shin-Kobe Electric Machinery Co., Tid). Us 
Patent 4,034, 793. 12 Jul 1977. Filed date 19 Jan 1976. 8p. 

A process for casting a plate grid for a lead—acid storage 
battery comprises the steps of preparing a casting die assembly 
including two interengagable die halves between which is formed 4 
casting cavity to cast a plate grid and pouring a molten metal of lead 
or lead alloy into the casting cavity to form the plate grid therein. 
Any air in the casting cavity is vented through gaps between the die 
halves and then through a narrow air passage in at least one venting 
member placed in either of the die halves so that the venting member 
is flush with the casting surface of the corresponding die half. The 
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venting member at the 
operatively associated with 


oe Selection of the negative electrode for the nickel—hydro- 
cell, Tsenter, B.I.; Dankova, I.S.; Veselova, S.S. “ 
Tnion Scientific Research Inst. of Storage Batteries, Moscow). J. 
Appl. Chem. USSR (Engl. Transl); 50: No. 1 , 200-202(10 Jul 1977) 

” Translated from Zh. Prikl. ; 50: No. 1, 206-208(Jan 
197 


surface has cavity-forming portions 
die halves. 9 figures. 


The kinetics of the cell are examined. of the 
current density of oxygen ionization, variation of the charge and 
discharge voltage and wall temperature during charge, and partial 
and oxygen are 

electrodes. 


potentiostatic curves for ionization of hy 
shown for platinum and i 
It was found that the cell with om mixed platinum—palladium 
catalyst becomes heated much more quickly than the cell with the 
platinum-catalyzed hydrogen electrode. The dis- 
charge capacity of the former is substantially below that of the 

In cell design, therefore, the ratio of the currents of hydrogen and 
oxygen ionization must be considered. The fo! conclusions 
were reached: the owe of charge of these cells is by 
the rate of the exothermic process of oxygen ionization at the 
hydrogen electrode, which also controls the thermal regime of 
operation of the cell; for selection of the optimal design of the 
hydrogen electrode, its activity in both hydrogen and oxygen ioniza- 
tion must be considered; catalytic bifunctional hydrogen electrodes 
with high ionization currents of both oxygen and hydrogen (e.g., 
Pt—Pd electrodes) can be used if diffusion of oxygen to the hydro- 
gen electrode is artificially hindered. (RWR) 


59859 Procedure to stabilize an iron air battery. Lindstrom, O.B. 
(to AB Olle Lindstrom). US Patent 4,032,693. 28 Jun 1977. Filed 
date 27 Aug 1976. 6p. 

An iron-air battery cell including positive and negative elec- 
trodes and an alkaline electrolyte is discussed. The positive electrode 
contains at least one of the metals cobalt, nickel, and silver. The 
negative electrode contains an hemically active iron. The 
electrolyte contains a sulphur-containing compound in a concentra- 
tion of at least about 10 ppM and up to about 1,000 ppM, counted on 
the weight of the active iron material. 2 2 figures. 


59860 Methods of electrodes for alkaline batteries. 
Beauchamp, R.L.; Maurer, D.W.; O'Sullivan, T.J. (to Bell Tele- 
phone Labs., Inc.). US Patent 4,032,697. 28 Jun 1977. Filed date 7 
Nov 1975. 8p. 

A process is described for making alkaline batteries in which 
particular attention is given to the pretreatment of nickel plaques 
prior to impregnation. This pretreatment involves production of a 
uniform thin oxide film on the nickel plaque surface under —— 
controlled conditions. This pretreatment prevents — 
conditions for commercial production of electrodes for alkaline 
batteries, and permits, not only higher loadings, but more uniform 
loadings of the electrodes. 3 figures, 2 tables. 


59861 Road shock energy converter for charging vehicle batter- 
ies. Schenavar, H.E. US Patent 4,032,829. 28 Jun 1977. Filed date 22 
Aug 1975. 4p. 

Energy, from road bed jolts, expended against 
axle or axle :csine of cher oreibe aaah aas ania : 
as to cause the axle to rise and fall is transmitted to a rotatable shaft 
through a reciprocatory-to-rotary motion transformer. The trans- 
former includes elongated double rack ings containing compres- 
sion =. which engage shorter double racks that slide relative to 
their housings. on ofthe rack lags big the To to compress the 
springs, the motion of the racks lags behind road-shock induced 
motions of their respective rack The compressed springs 
expand ant ee ES ee ee 
up within their respective housings, and thus the moving racks 
belatedly rotate their respective — which are provided with 
oppositely-acting unidirectional clutches. The uent intermit- 
tent rotation of the shaft is rendered continuous by a — on the 
shaft. The rotation of the shaft drives an electric current generator, 
the electric current output from which is fed to storage 
either the propulsion batteries of an electric vehicle or auxiliary 
storage batteries to charge these batteries. Compression springs 
engaging the ends of the racks, in addition to the road- 
shock-induced motions of the housings and axle to the clutches and 
shaft, also cushion the shocks which might otherwise damage the 
mechanism. 2 figures. 


59862 porous plaque = plates and method of 

sun, Craana, Ge G.P.; Hazen, H . (to General 
og Co.). US Patent 4,029,856. 14 hs 1977. Filed date ae 
1976. 10p. 


A sintered porous pao aga ga on ok Gopeesaniane. 





ed substrate and a sintered 


of pons planss i Willian a-amams clitier aan 
opposed longitudinal edge of the substrate has a transversely tapered 
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porous plaque region on both major surfaces of the plate adjacent 
and extending longitudinally of that edge for preventing the plaque 
from chipping ey the edge. The method for forming such plates 
includes the steps of coating a substrate with double and single plate 
width strips of powdered metal slurry, forming a V-shaped groove 
longitudinally of each of the double width strips to define a tapered 
porous plaque region along one edge of each plate, and severing the 
substrate into strips of plate each with a tapered edge region after 
the slurry has been sintered into a porous plate. 8 figures, 1 table. 

charge by measur- 


59863 Method for determining state of 
Dowgiallo, E.J. Jr. US Patent 


ing a.c. electrical phase angle 
3,984,762. 5 Oct 1976. Filed date 7 Mar 1975. 7p. 

Several embodiments for determining the state of charge of a 
cell or battery are disclosed. In accordance with one method of this 
invention, an ac voltage is applied to a cell or battery through a 
shunt. The phase angle between the ac voltage across the battery 
terminals and the ac current through the battery (measured as a 
shunt voltage) is continuously monitored. This phase angle is con- 
verted to an analog voltage which represents the ac component that 
is phase shifted by the impedance of the battery. 

59864 Effect of lead structure of the positive electrode of second- 

ary electric batteries on its electric . Skoluda, E.; Dzczes-. 
niak, B.; Tabat, S. (Centralne Lab. Akumulatorow i Ogniw, Poznan, 
Poland). Przem. Chem.; 54: No. 11, 648-650(Nov 1975). (In Polish). 

The structures of standard positive mass as well as that of 
synthetic 4PbO.PbSO, were examined by means of x-ray diffraction 
and electron microscope. The transformation of 4PbO.PbSO, into a 
tetragonal variety BPbO2 usually occurs in the metasomatic way. 
The positive mass of synthetic 4PbO.PbSO;, is characterized by its 
electric capacitances being by 40—50% larger than that of standard 
mass. 


59865 Some properties of electrodeposited lead dioxide. Smith, 
J.F. (Armament Research and Development Establishment, Kent, 
Eng.). Trans. Inst. Met. Finish.; 53: 83-88(Sum 1975). 

The results of research on the adhesion of electrodeposited 
lead dioxide to nickel substrates and the electrical performance of 
this material when used as a battery plate are cited. It was found 
that, when lead dioxide is plated onto electrodeposited nickel pre- 
pared from a nickel chloride electrolyte, adherent coatings are 
obtained; nonadherent coatings of lead dioxide are obtained when 
deposits are made on nickel substrates prepared from all other 
electrolytes. An explanation is offered for this phenomenon. It is also 
shown that intrinsic stress in electrodeposited lead dioxide plays an 
important role in its voltage performance when discharged against 
lead in a fluoroboric acid electrolyte. 


59866 Grain refinement of hypoeutectic lead—antimony casting 
alloys by agg 7 of eg and sulfur. Huebner, U.; Mueller, L.; 
Ueberschaer, A. —. Frankfurt am Main). Z. Metallkd.; 66: 
No. 2, 74-79(Feb ep (In German). 

The favorable effect of grain refinement on the hot tearing 
tendency of lead—antimony castings, such as battery grids, was 
investigated on the Pb—2.5 Sb alloy. Experimental data show that 
pang! additions up to 0.1% cause grain refinement, the maximum 

lect being reached with 0.04%. The effect of sulfur is greater than 
that of copper, but the best results-are obtained with Cu + S. 
Copper addition causes CuzSb formation, sulfur addition causes PbS 
formation, and combined Cu and S addition may result in CuSbS, or 
CuzS formation. CuzSb as well as PbS may act as nucleants during 
the solidification of lead—antimony alloys. It is possible, however, 
that the grain refinement is the result of growth retardation. 


59867 Battery materials: prognosis and supply. Kenny, R.J. 
(E.S.B. Inc., Philadelphia). pp 94-99 of In Battery Council Interna- 
(1975). convention: 1975. Chicago; Battery Council International 

From 87. Battery Council International convention; Holly- 
wood, Florida, United States of America (USA) (8 Apr 1975). 

See CONF-7504129—. 

Supplies of battery materials will probably be unpredictable. 
Supplies should be ample in the near future; demand will be much 
greater, however, in 25 or 30 years. One important uncertainty is the 
source of the capital needed for the requisite expansion of the supply 
industries. Another is the possibility of embargoes by producin 
nations. Bg ye Age: agp ed in thi review are lead, 
antimony, tin, plastics, corrugated board materials, and 
sulfuric acid. (RWR) 9 9 letioes 


59868 oe aspects of the cycling behavior of maintenance-free 
batteries. Hein, E.R.; Parmar, J.K. (NL Industries, Hightstown, NJ). 
142-144 of in Battery Council International convention: 1975. 
At Battery Council International (1975). 
From 87. Battery Council International convention; Holly- 
wood, Florida, United States of America (USA) (8 Apr 1975). 
See CONF-7504129—. 
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Lead from recycled scrap batteries is often used in the P 
duction of new batteries. The purpose of this work was to help 
establish what purity requirements are actually necessary. The ex- 
periments involved grid base metals made from two types of lead, 
refined secondary and low-bismuth primary; oxides made from three 
diffe ert types of lead, refined secondary, low-bismuth primary, and 
high-bismuth primary; and two types of construction, the familiar 
automotive construction and the semi-industrial construction. Var- 
ious tests are described, and the following conclusions were reached. 
The source of the base lead, be it secondary or primary, used for 
either the grid or the oxide, has no bearing on the gassing of 
maintenance-free batteries. The source of base lead, secondary or 
primary, for either grid alloy or oxides, has no bearing on the 
performance of maintenance-free batteries during cycling. semi- 
industrial construction improves the cycling performance of mainte- 
nance-free batteries. (RWR) 


APPLICATIONS 


REFER ALSO TO CITATION(S) 59861, 60189, 60190, 60191, 
60192, 60193, 60194, 60197, 60200, 60202, 60203, 60204, 60205, 
60206, 60264 


59869 Lucas Midi-bus to be evaluated in Manchester. Energy 
Dig. (London) ; 4: No. 2, 39(Apr 1975). 

A 34-passenger Midi-Bus, fitted with a traction motor, sophis- 
ticated control gear, and lightweight lead—acid batteries developed 
by the Lucas Group, traveled from Birmingham to Manchester. The 
bus covered the 86 miles from city center to city center bein the _ 
motorway at an average speed of nearly 30 mph, com 
journey in just over three hours. Total distance covered any 
to depot was 92 miles, and even then the batteries were not fully 
discharged. The vehicle is powered by a 360-volt dc motor which 
develops 130 bhp. This is mounted in the center of the chassis, 
driving the conventional back axle through a propeller shaft, the 
motor being controlled by a Lucas-designed SCR “chopper” con- 
troller. The controller operates by connecting and disconnecting the 
power source to the motor through a solid-state (SCR) switch so 
rapidly--a few hundred times a second--that the motor sees only the 
average of the resultant “chopped” voltage. By changing the ratio of 
the open to closed times of the switch, the average voltage across 
the motor is varied. Additional solid-state circuitry automatically 
adjusts the power to the motor so that it is appropriate to the 
accelerator pedal position set by the driver and the vehicle speed. To 
extend the operating range of the bus, and minimize wear and tear 
on the mechanical brakes, a regenerative braking system is fitted. 
The Lucas vehicle can smoothly accelerate a full cuniunead of 
passengers from 0 to 30 mph in under 15 seconds, while a top speed 
of more than 45 mph will ensure that it can quietly hold its own 
under the worst possible traffic conditions. 


ENERGY MANAGEMENT AND POLICY 


59870 =o Permanent directory of energy information 
sources in the community. Allaire, E.; Blamoutier, F.; 
Maurice, M. (Commission of the European Communities, Luxem- 
— 1975. 183p. Dep. NTIS (US Sales Only), PC A09/MF AO1. 
bes ene directory of energy information sources in the 
European ity gives the identification of the sources, the 
identification of the persons in charge of the information services, 
the aims and objectives of the organizations concerned. Access to 
the sources is made via two lists: one for the primary information 
sources and the other for the documentation centres. Both are 
entered by permutation indexes: areas/activities, and activities/areas. 


59871 Energy LA: tackling the crisis. Robinson, J.W. (ed.). 
North Hollywood, CA; Western Periodicals Company (1976). 268p. 
(CONF-7605141—). 
From Los Angeles Council of rs Scientists meeting; 

me California, United States of America (USA) (19 May 

Abstracts were prepared for the 28 papers and the introduc- 
resented at the symposium for ERDA Energy Research 
RA); 22 of the abstracts are included in gy Ab- 


ry paper 
pro Aan 
stracts for Policy Anaysis. (MCW) 


59872 Introduction and summary. Robinson, J.W. (McDonnell 


—— Astronautics Co., Huntington Beach, CA). 1-6 of In 
— LA: tackling the crisis. R » J.W. (ed.). North Holly- 
ss Western Periodicals — (1976). 
From Los Angeles Council of Engi Scientists meeting; 
7 aaa California, United States of America (USA) (19 May 
See CONF-7605141—. 





DEC. 31, 1977 


The basic aims of the proceedings were to define the prob- 
lems; analyze proposed solutions; consider corollary socio-economic 
and political effects; inform the public of the options and projected 
end results; involve the scientific and engineering professions in the 
democratic decision-making process; and arrive at early and sound 
decisions and prompt action on energy matters. Twenty-eight papers 
are included in the following sections: (1) alternate fuel sources, (2) 
citizens workshop, (3) conservation and the environment, (4) eco- 
nomics, (5) wind power, and (6) geothermal/solar/hydraulic/waves. 
Major sources of energy discussed included geothermal, solar, etc., 
and all have desirable features and limitations. However, it was 
concluded that the near-term energy situation will necessitate nucle- 
ar power to stay abreast of our energy needs. (MCW) 


59873 Role of the technical service contracting industry in the 
energy program. Armstrong, W.C. (Northrop Services, Inc., Ana- 
heim, CA). pp 96-101 of In Energy LA: tackling the crisis. Robin- 
son, J.W. (ed.). North Hollywood, CA; Western Periodicals Compa- 
ny (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The technical service contracting industry is comprised of 
companies, usually attached to and derivative from aerospace and 
related industry. In testimony before Congress it has been estimated 
that contracts held by this industry exceed $3.5 billion per year. The 
purpose of these contracts is to provide scientific, technical, and 
technically related services, usually to Federal agencies. Since the 
industry's inception, technical service contractors have primarily 
been supporting the National Aeronautics and Space Administration 
and the Department of Defense at or near their various facilities. 
Provided support has included such services as military range oper- 
ation, computational support, technical and management assistance, 
and operation of research facilities. More recently, technical support 
contracts have been awarded to provide support to other agencies 
such as the Department of Transportation and the Environmental 
Protection Agency and in the last several years support has been 
provided to the Energy Research and Development Administration, 
and to other governmental offices involved in the national energy 
program. Based on projections for necessary technical support, an 
aggressive energy program to develop and demonstrate alternative 
energy surces could make extensive use of the technical services 
industry mandatory. This paper describes typical roles that have 
been or are now being performed by the industry. These include 
descriptions of support in the following areas: testing of solar collec- 
tors, integration and analytical support of solar heating and cooling 
programs, development of modular integrated utility systems, evalu- 
ation of hydrogen and other advanced energy systems, collection of 
climatic data, local government energy conservation and resource 
management programs, energy-related invention analysis, program 
management/technical administrative services, and potential future 
support of federally sponsored demonstration projects. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 59943, 59971, 59981, 59989, 
59990, 60029, 60043 


59874 (IIASA-RM—77-7) Practical approach to choosing alter- 
nate solutions to complex optimization problems under uncertainty. 
Belyaev, L.S. (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)). Jan 1977. 58p. Dep. NTIS (US Sales Only), 
PC A04/MF AOl1. 

This paper describes methods for solving optimization prob- 
lems under uncertainty--when for non-deterministic (stochastic) 
input data, distribution functions are not precisely known or are not 
known at all. The methods have been elaborated for large-scale 
static and dynamic problems. They generalize certain known ap- 
proaches which deal with decision-making under uncertainty. Since 
under uncertain conditions the decision maker plays the decisive 
role, the methods here described are not strictly mathematical. 
Rather, they provide a general scheme for problem solution and 
possible ways to implement individual stages of a solution. The 
paper generalizes the results of studies carried out in the USSR 
(mainly at the Siberian Power Institute of the Siberian Department 
of the USSR Academy of Sciences) in the last decade and also 
contains new information. Though there are some other approaches 
to these problems and they, as well as the approach described herein, 
might continuously be improved, this paper may nevertheless be 
considered as a completed study, ready for practical use. In particu- 
lar, this approach is tried in the study of long-term prospective 
energy development that is currently being made by the IIASA 
Energy program for some typical regions of the world, taking into 
account global conditions and constraints. 


ENERGY MANAGEMENT AND POLICY 6165 


59875 (PB—266042) The marketability of integrated energy/ 
utility systems. ment of Health, Education, and Welfare, 
Washington, D.C. (USA). Office of Facilities Engineering and Prop- 
erty Management). Dec 1976. 45p. NTIS PC A03/MF AOl 

Sponsored in part by National Bureau of Standards, Washing- 
ton, D.C. Experimental Technology Incentives Program. 

This marketing guide acquaints the yap atte marketplace 
with the potential and underlying logic of the generic Integrated 


Utility System (TUS) concept. A sizeable number of educational and 
medical facilities may well be compatible with the IUS concept, and 
appropriate implementation of an IUS would bring about the realiza- 
tion of startlingly substantial annual dollar savings for the institution 
along with impressive energy savings. 


59876 (PB—266043) Integrated utility systems: feasibility study 
and conceptual design at the University of Florida. (Department of 
Health, Education, and Welfare, Washington, D.C. (USA). Office of 
Facilities Engineering and Property Management). Oct 1976. 170p. 
NTIS PC A08/MF AOI. 

Sponsored in part by National Bureau of Standards, Washing- 
ton, D.C. Experimental Technology Incentives Program. 

The technical feasibility and the economic benefits of an 
Integrated Utility System (IUS) at the University of Florida are 
addressed, as are the environmental and institutional factors. The 
recommended IUS alternates include select energy systems wherein 
one fourth to three fourths of the required electrical power is 
generated on-site with full utilization of the waste heat from the 
process for heating and cooling purposes. Full integration of the 
systems is achieved through incineration of solid waste for its heat 
content, and partial reuse of the effluent from the existing sewage 
treatment plant for equipment make-up water and for irrigation. 


59877 (PB—266044) Integrated utility systems: feasibility study 
and conceptual design at Central Michigan University. (Department 
of Health, Education, and Welfare, Washington, D.C. (USA). Office 
of Facilities Engineering and Property Management). Dec 1976. 
120p. NTIS PC A06/MF AO1. 

Sponsored in part by National Bureau of Standards, Washing- 
ton, D.C. Experimental Technology Incentives Program. 

The technical feasibility and the economic benefits of an 
Integrated Utility System (IUS) at Central Michigan University are 
addressed, as are the environmental and institutional factors. The 
recommended IUS incorporates a Total Energy system wherein all 
of the required electric power is generated on-site with full utiliza- 
tion of the waste heat from the power cycle for heating and cooli 
purposes. System integration is achieved through incineration wi 
heat recovery of solid waste from both the University and the City 
of Mount Pleasant. 


59878 (SAND—77-0489C) Dynamic net energy approach to 
evaluating future energy systems. Mitchiner, J.L.; Dugan, V.L.; Var- 
nado, S.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Con- 
tract EY-76-C-04-0789. 3ip. (CONF-771005—1). Dep. NTIS, PC 
A03/MF AO1. 

From Symposium on systems and decision sciences; Berkeley, 
California, USA (2 Oct 1977). 

ealistic analysis of future energy systems is a difficult, but 

crucial, component of assuring future energy supplies. The proce- 
dure proposed in this paper is a dynamic, net energy assessment that 
is a resource-based method for evaluating future energy systems. 
The model is system-, site-, and application-specific and is equally 
applicable to general system characterizations and specific designs. 
The implications of possible resource and societal constraints on 
energy development are investigated. 


59879 (AD-A—036119) Limits of economic competitiveness of 
heat from mixed power and heat plants. Charroppin, P. (Cold Regions 
Research and Engineering Lab., Hanover, N.H. (USA)). Dec 1976. 
Translation of Les Limites de la Competitivite Economiques de la 
Chaleur Provenant de Centrales Mixtes Electrogen logenes. 
(CRREL-TL—566). 22p. NTIS PC A02/MF AO1. 

The investigation deals with electric heating, the use of heat 
directly from power plants equipped for mixed production, and heat 
from a local-community heat source. (tr-auth) 


59880 Regional development plan. Atlanta; Atlanta Regional 
Commission (1976). 84p. (NP—22211). 

This report is a summary of over two years activity aimed at 
producing a new Regional Development Plan, a framework that will 
serve to guide the Atlanta Region's growth for the next twenty-five 
years. The Atlanta Regional Commission adopted on September 24, 
1975 a set of unified policies to guide the region's development. The 
resolution adopting these Regional Development Plan policies is 
reproduced in full in this report's Appendix. The major sections of 
this report tell: how the Regional Development Plan hae? + mre 
who was involved in its preparation from the citizenry vern- 
mental agencies, and how they participated; what detailed 
forecasts and policies were adopted and why; and how the plan will 
be carried out and programmed in the future. In addition, a large 
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map at the back of this report displays the Regional Development 
Plan policies and settlement pattern in graphic form. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 58021, 59878, 59880, 59920, 
59930, 59942, 59952, 59973, 59980, 59989, 59990, 59997, 59998, 
60004, 60021, 60038, 60046, 60049, 60051, 60084, 60943 


59881 (CONF-760744—, pp 1-35) Energy: social and political 
aspects. Patton, F.S. Apr 1977. 
From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 
In Energy sources for the future. 
The industrial capitalist democracies (First World) and the 
= one hundred t Third World countries are economically 
lent. The First World countries cannot survive without 
the energy supplies and raw materials generated by the Third World; 
the Third World is dependent upon the First World for quality 
manufactured goods. There would be no demand for much of the 
countries’ raw materials and energy supplies without the First 
World markets, as the socialist-communist spheres of the USSR and 
the Peoples Republic of China are essentially self-sufficient in these 
raw materials. First World technology based heavily on oil and 
natural gas as primary fuels is dominant; less than 2% of all 
originate in the Third World. While world petroleum suppli 
adequate to maintain the industrial democracies in prosperity for 
several decades, they are inadequate to offer the half of the world’s 
ie who live in the poor countries hope for attaining a great 
improvement in living standards. New energy a and 
energy conservation in the First World are required. A national 
energy program is difficult to develop because of regional differ- 
ences; seven east-central states dominate in coal production, five 
southwestern states in natural gas, a group of qattietion states in 
hydro-electric power, while six southern states are heavily commit- 
ted to nuclear power. The northeastern coastal region of the U.S., 
where 20% of the US population lives on 3% of the land, has no 
remaining appreciable indigenous energy sources. Any policy that 
features one of the major energy sources in a favored way is likely to 
benefit one region while having no effect on, or depressing, the 
economy of another. The one approach that is beneficial to all parts 
of the United States is energy conservation. 47 references. 


59882 (CONF-760744—, pp 53-58) Economic growth and the 
future. Dyer, J.R. (Edison Electric Inst., New York). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

The world today is in the midst of a great transitional storm 
between two energy epochs--the fossil-fuel age and a future energy 
era. The impact of this dramatic episode is being felt by all of us 
every time we buy a tank of gasoline or pay an electric bill. It is also 
important to keep in mind during this transitional period that there is 
a basic difference between an energy crisis and an energy shortage. 
There is, in fact, no energy shortage. As Edward Teller puts it, 
“Thermal dynamics teaches us that unlimited energy exists. What is 
missing is the practical way to use this energy efficiently.” In other 
words, the e is not of energy or of fuel, but of conversion 
technology--the “smarts” to convert available fuel into useful 
energy. In contemplation of facts like these, it is difficult to remain 
pessimistic, difficult to believe that, given economic stability, all 
there is ahead is higher and higher electric bills. The transitional 
storm will pass and the great drama will come to a happy ending if 
the pote b sara in it play out their roles conscientiously. 


59883 (COO—4287-2) Energy and the social sciences. A prelimi- 
nary literature survey. Sommers, P. (Yale Univ., New Haven, Conn. 
(USA). 1975. Coueet EE-77-S-02-4287. 3ip. Dep. NTIS, PC A03/ 


Tie siittt aieens Henmmeitindiane to energy problems is 
reviewed, and preliminary ye for research — and 
ents eae uch of the social science literature 
on energy is in the field of economics, where such themes as 
econometric models, a policy, er and government-indus- 
try interactions are discussed. Among the suggested research efforts 
9 oe Se aes ae Os Cees son 
development of alternative sources of energy. The political science 
literature on energy is not well dev but a review of it 
indicates interesting possibilities for research. The kinds of social and 
political institutions that would be most effective in an energy- 
constrained economy should be studied, and a comparative study of 

siggtsted. The soil eels of centralized, comprehensive dex on 
is ects of cen com 

sion-making, which pape ye Seep pe 

of energy, be studied. The roles of community 

groups, interest groups, the media, government, etc., in decisicn- 
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making should receive continuing attention. In the fields of sociolo- 
gy and psychology there is a need for more understanding of the 
attitudes, beliefs, and behavior of individuals about energy matters. 
The ways in which people adapt to energy shortages and changes in 
energy prices should be a subject for continuing studies. It is 
suggested that plans be made for surveys of coping strategies under 
emergency conditions as well as uzder conditions of gradual change. 
A copy long-range reaction to energy shortages and high prices 
might be a decrease in living-space available to individuals and 
families, and the work of psychologists in this area should be 
analyzed. 41 references. 


59884 (COO—4287-4) Energy and society: a conceptual map- 
ping. A preliminary literature survey. Clark, R.W. (Yale Univ., New 
Haven, Conn. ony A a Cutout EE-77-S-02-4287. 75p. Dep. 
NTIS, PC A04/MF 

This eae al relaies energy to four broad categories 
of social research: Part One--The Diffusion of Innovations; Part 
Two--Community Studies; Part III--Culture Contact Studies; and 
Part IV--Energy and Society. The purpose of the report is twofold: 
to provide a nonexhaustive literature overview for each of these four 
categories of social science research; and to suggest how such 
research contributes to the study of energy-society interactions and 
how future research might be directed toward improving this devel- 
oping body of knowledge. 143 references. 


59885 (COO—4287-5) ERDA and the diffusion of innovations: a 
concept paper. Sommers, P.; Clark, R.W. (Yale Univ., New Haven, 
Conn. (USA)). 1977. Contract EE-77-S-02-4287. 37p. Dep. NTIS, 
PC A03/MF AO. 

This paper explores the usefulness of a body of academic 
literature to a government agency. The diffusion of innovations 
literature is briefly reviewed. Ways in which this literature might 
prove useful to ERDA are outlined. Proposals are offered for 
research that would correct some of the agency-relevant deficiences 
of the literature. Discipline-specific conclusions are found about the 
factors that influence the rate of adoption of innovations. Sociolo- 
gists find that interpersonal interaction and perceived compatibility 
are important variables. Economists focus on profitability and size of 
investments as explanatory variables. The relationships between 
these variables and their underlying theoretical constructs have been 
inadequately explored. ERDA’s potential involvement in diffusion 
processes is indicated by its emphasis on commercializin, energy- 
efficient technologies and by the funding of an Energy Extension 
Service. It is suggested that the diffusion of innovations literature 
— provide an important source of guidance for these efforts. 34 
references. 


59886 (COO—4287-6) Mapping project on energy and the social 
sciences. Progress report for period October 1, 1976—September 30, 
1977. Walker, C.A.; Gould, L.C. (Yale Univ., New Haven, Conn. 
(USA)). Jun 1977. Contract EE-77-S-02-4287. 118p. Dep. NTIS, PC 
A06/MF AO1. 

The purpose of this Energy Research and Development Ad- 
ministration ——_ project is to improve the effectiveness and 
accessibility of policy-oriented, academic social science research 
fying th to the woot a aning pate Pro; has been made toward identi- 

and specifying needed new re- 
search in several areas, inclding energy and social or 
boomtowns, the diffusion of innovations, public pesticipation, 

tory systems, and energy-survey data. A national c 


established with ERDA and other policy-making or, 


ganizations. 
process of mapping, the systematic identification of a research 
agenda, is being studied with the objective of developing guidelines 
for future efforts. 


59887 (NP—22255) Costs of alternative forms of domestic 
energy supply: UK travel. Peet, N.J. (Canterbury Univ., Christchurch 
(New Zealand)). Apr 1977. 25p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

Ws thee oF Oe peaient bb 6 comnian commun et totaal 
aspects of the supply of electricity and competing fuels to the 
domestic consumer, and particularly to new subdivisions in Christ- 
church. The hen! costs of supply of electricity, gas, oil and 
coal for space heating are receiving the attention. The 
intention is to obtain information that will assist individual, local and 
national planning for future needs on a sound technical and econom- 
ic basis, 


UK, included a broadened area of inquiries on energy alternatives. 
He visited many energy institutes to gain knowledge on energy in 
domestic eins Cute, & peiee Gem Samaee 
sources, natural gas utilization, and 

(MCW) 
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59888 (ORNL/TM—5890) Energy availabilities for state and 
local development: a methodological and data overview. Rice, P.L.; 
Vogt, D.P. (Oak Ridge National Lab., Tenn. (USA)). Jun 1977. 
Contract W-7405-ENG-26. 52p. Dep. NTIS, PC A04/MF AO0Ol1. 
This report presents the methodology utilized by ORNL staff 
on a research project funded by the Economic Development Admin- 
istration to determine energy resource extraction, energy produc- 
tion, and energy use for seven fuel types and four final consuming 
sectors for Bureau of Economic Analysis (BEA) areas and states for 
the years 1972, 1973, and 1974. The basic approach used to assess 
regional energy avalability involved the collection and organization 
of data on a county or field basis, and the subsequent aggregation of 
this data to BEAs and states. For energy use data, the approach was 
to allocate state level data to county groups which could then be 
assembled into BEAs. This report also describes the methodology 
used to forecast regional energy conditions in 1980 and 1985 consis- 
tent with the 1976 National Energy Outlook of the Federal Energy 
Administration. Energy use was projected using an allocation proce- 
dure based on projected levels of population and employment. 
Regional energy availability was projected based on historical 
energy supply patterns. In addition, the report discusses the format 
of the data volumes that will be subsequently released, as well as the 
proposed activities scheduled for completion during the third year of 
the EDA project. 


59889 (ORNL/TM—S5918) Shift-share analysis revisited: the al- 
location effect and the stability of regional structure. Herzog, H.W. 
Jr.; Olsen, R.J. (Oak Ridge National Lab., Tenn. (USA)). Aug 1977. 
Contract W- 7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AOI. 

This paper examines the Esteban- Marquillas reformulation of 
the “classical” shift-share equation. The revised equation is used to 
decom sectoral employment growth between 1960 and 1970 into 
four effects that measure differential change among U.S. regions. 
The empirical results indicate that this new technique expands the 
analytic properties of shift-share analysis, but that interpretations are 
sensitive to the temporal representation of regional structure in the 
shift-share equation. 


59890 (PAE/3794—3) Availability of manual manpower for U.S. 
energy development programs. Gallagher, J.M.; Teather, J.S. (Bechtel 
Corp., San Francisco, Calif. (USA)). Nov 1976. Contract EX-76-C- 
10-3794. 30p. Dep. NTIS, PC A03/MF AO1. 

The intent of this ‘analysis was to develop information on the 
availability of manual manpower, which could then be used to 
investigate the feasibility of meeting requirements for various energy 
development programs. Estimates of such requirements are generat- 
ed by the Energy Supply Planning Model. The major results of this 
study have been used to evaluate a set of energy-related require- 
ments. The findings indicate that (1) as a consequence of the current 
severe slump in the construction industry, short-term growth re- 
quirements could be realized in most regions with few problems, 
with the exception of highly skilled mechanical crafts (including 
welders), but that (2) protracted growth at the rates investigated 
would present substantial problems in meeting requirements for 
manual manpower and quality field supervision. Historically, the 
number of building trademen has grown slowly, owing in large part 
to the long apprenticeship periods required. What emerges from the 
above findings is the need for a clear statement of the nation’s energy 
policy which, in turn, would allow enough time for a cooperative 
effort by labor, government, and industry to ensure that the required 
building tradesmen are available. An essential ingredient in such a 
plan should be an energy-related construction program planned over 
a long period of time (20 to 30 years) so that increases in the supply 
of construction manpower could be developed for long-term em- 
ployment. 


(PAE/3794—4) Availability of engineering personnel for 
U.S. energy development programs. Gallagher, J.M.; Brady, w.J. 
(Bechtel Corp., San Francisco, Calif. (USA)). Nov 1976. aden 
EX-76-C-10-3794. 30p. Dep. NTIS, PC A03/MF A011. 

The intent of this analysis was to develop information on the 
availability of engineers, which could then be used to investigate the 
feasibility of wa i a requirements for U.S. alternate 
© develo rey gel Estimates of such requirements are 
— Energy upply Planning Model (ESPM) developed 

'y Decktel ‘for the National Science Foundation and ERDA. The 
major results of this study have been used to evaluate a set of 
engineering requirements generated by the ESPM. Findings indicate 
that a shortage of experienced personnel in some engineering disci- 
plines will continue for the near term, although an overall engineer- 
ing shortage is unlikely, and that a near-term shortage of engineering 
managers and of engineers with construction experience is of greater 
concern. Opinions regarding long-term availability are optimistic, 
although an adequate method to anticipate future requirements is 
still needed because of the long lead time required to educate and 
train new en, What emerges from the above findings is the 
need for a clear statement of the nation’s energy policy which, in 
turn, would allow enough time to ensure that the required engineers 
are available. An essential ingredient in such a plan should be an 
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energy-related construction program planned over a long period of 
time (20 to 30 years) so that increases in the supply of engineers may 
develop gradually. In addition, a comprehensive information System 
is needed to supply data on the requirements and availability of 
engineers. 


59892 (PAE/3794—5) ——— ee of capital, man- 
power, materials, and equipment for futures, Gal- 
lagher, J.M.; Zimmermann, R.G.J. (Bechtel , San Francisco, 
Calif. (USA)). Nov _ Contract EX-76-C-10-3794. 84p. Dep. 
NTIS, PC A05/MF AOI 

The analysis is concerned with the regional resource require- 
ments associated with future energy development strategies. yg 
regional distribution of resource impacts was por poser: fe... 
Energy Supply Planning Model. Requirements of manpow: 
er, materials, equipment, land, and water are deriv oe the 
construction and operation of energy-related facilities. These re- 
quirements have been derived for four cases centering on the Refer- 
ence Case ($13 price of imported oil) from the FEA "1976 National 
Energy Outlook.” Three sensitivity cases tested the impact of: a 
synthetic fuels program; continued price re, of domestic oii 
and gas; and restrictions on coal and nuclear fuel development, as 
well as the above price regulations. Results of the ee indicate 
that ten-year (1976-85) cumulative construction capital costs (in 
constant 1974 dollars, excluding owner's costs) are $507 billion for 
the reference case. These costs increase by $9 billion with a synthetic 
fuels program and decrease by $67 billion for the case with price 
regulations and other restrictions on energy development. In gener- 
al, the declining capital requirements calculated for the latter case 
reflect shifts from energy strategies emphasizing utilization of do- 
mestic oil, gas, coal, and nuclear resources toward strategies empha- 
sizing utilization of foreign resources. The latter are characterized by 
lower domestic requirements for capital investment but higher costs 
of imported fuel purchases (not reflected in the above comparisons). 


59893 (PB—266082) Socio-economic and environmental interac- 
tions in the Upper Main Stem sub-basin of the Colorado River Basin: 
three alternative energy development futures. Final research report. 
Udis, B.; Howe, C.W.; Kreider, J.F.; Auger, C. (Colorado Univ., 
Boulder (USA). Bureau of Economic Research). Dec 1976. 213p. 
NTIS PC A13/MF AO1. 

In July 1973 the Bureau of Economic Research at the Univer- 
sity of Colorado submitted a report to the Economic eee 
Administration entitled The Interrelationship of epee 


opment and Environmental Quality in the ee 
Basin: An Interindustry Analysis’ (NTIS: CO! T1970, ot 
That study presented a series of economic and environmental 
applicable to the three upper regions or sub-basins of the Colorado 
River Basin: the Upper Main Stem, the Green River, and the San 
Juan. The work was interdisciplinary in nature involving the joint 


efforts of economists and en; Since late 1973 the same re- 
search team (expanded to include sociologists) has been engaged in 
an effort to apply those models to a specific case of payee -related 
development in an effort to determine the direct and indirect eco- 
nomic and environmental consequences. permis pee develop- 
ment in western Colorado was the case selected for the study with 
particular emphasis = a region along the North Fork of the 
Gunnison River in Delta and Gunnison counties of western Colora- 
do. This is the report from that study and includes the aspects of 
employment analysis, and socio-economic, hydrologic, and air qual- 

ity assessments of the impact region under alternative development 

scenarios. 


59894 (TID—27700) Loan only programs: energy applica- 
tions. A study of past and recommendations, 
House, Inc., Boston, Mass. (USA)). Apr 1977. Contract EX-76-C-01- 
2354. 188p. Dep. NTIS, PC A09/MF AO1. 

In recent years Congress 
investment in public programs through the guaranteed loan and 
other off-budget methods of funding in order to reduce the burden 
on the American taxpaper. Guaranteed loans outside the budget in 
FY 1977 are estimated at $174.6 billion. Current loans annually 
guaranteed now average $48 billion each year. Although the guaran- 
teed loan is a time-honored device used to spur housing, investment 
in less-developed countries, rural development, small busi and 
transportation, it has rarely been used in new technologies and 
almost never in energy-related technology. This study was undertak- 
en to aid in the creation and administration of teed loan 
programs to be undertaken by the Energy Research and Develop- 
ment Administration in the production or conservation of energy. 
The study seeks to take advantage of the experience of other U.S., 
state, and foreign government loan guaranty programs. Its purposes 
are to examine the history and applicability of a loan programs 
to energy technclogies, to consider variations and supplements to 
conventional guaranteed loan programs, and to suggest 
for loan eS a which will prove to issuers, and 
investment banks, and other lenders. Because this study has 
the transition between two presidential administrations, its 
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are vulnerable to the changing perceptions of the underlying energy 
problem as well as the appropriate use of off-budget funding. 


59895 (TID—27704) Federal loan guaranty programs manage- 
ment report, Task III, Item 005. Tab I. Electric and hybrid vehicle 
research, development, and demonstration project. Tab II. Geothermal 
loan guaranty program. (Harbridge House, Inc., Boston, Mass. 
(USA)). y 4 1977. Contract EX- 76C-01- 2354. 19p. Dep. NTIS, PC 
A02/MF 
The , program on electric and hybrid vehicle re- 

search, development, and demonstration considers two aspects of 
loan guaranties: (1) how is the loan guaranty, as an incentive device, 
best integrated into an overall project strategy, and (2) to what 
extent can cost-effectiveness measurements be introduced to the loan 
guaranty review and approval process. The report on the geother- 

loan guaranty program is an overview of a large number of 
existing program elements which, in the opinion of the financial 
community or the historical record of predecessor loan guaranty 
programs, can be seen to be (or have potential to become) trouble- 
some. Included are relevant administrative, regulatory, and manage- 
rial guidelines, commentary, and ideas. (MCW) 


59896 (UCRL—52299) Survey and evaluation of alternative the- 
ories of economic growth and technical with special emphasis 
on institutional R and D. Cooper, R.L.; Vanderford, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 22 Jul 1977. 
Contract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AOI1. 

After summarizing previous attempts to measure the contribu- 
tion of technical change to economic growth in terms of investment, 
experience, R and D, and energy, the R and D theory of factor 
productivity res is tested against the other three theories by 
determining the standard errors of estimate and applying the S-test 
to each pair of hypotheses. The R and D theory explains factor 
productivity growth in the U.S. private nonfinancial sector over the 
period 1959-75 marginally better than other theories tested. Assum- 
ing the validity of the relationship between R and D expenditures 
and factor productivity, the recent decline in R and D spending, if 
allowed to continue, will cut factor productivity growth roughly in 
half from its post-war average. To restore factor productivity 
growth to its historical rate of about 2%/year over the next decade 
would require increasing R and D spending 10%/year. 76 refer- 
ences. 


59897 Economic benefits of energy conservation. Seidel, M.R. 
(Federal Power Commission, Washington, DC). Energy Syst. Policy; 
2: No. 1, 1-30(1977). 

Energy thrift is defined as the use of energy only where its 
incremental product is at least as large as the incremental social cost 
of the energy. Energy waste is defined as the use of more energy, 
for purposes worth less than the energy. Energy conservation is 
taken to be the entire effort to shift the nation’s economy from pre- 
1973 trends of energy use to the pattern of uses that constitute 
energy thrift. The magnitude of such cost-effective conservation can 
be estimated from marginal rates of substitution between energy and 
other factors of production, in response to environmental and other 
increments of cost. It can be shown that conservation-oriented 
responses are more cost-effective than supply-expanding responses. 
This net cost effectiveness constitutes the economic benefit of con- 
servation, which this paper details and quantifies in several dimen- 
sions of the nation’s economy. The benefits of conservation can also 
be characterized in terms of impacts on various aspects of the 
economy. The most obvious of these is the > uirement; 
while this is large, it is smaller than either the capital for supply 
expansion or the capitalization of increased fuel costs in lieu of 
conservation. Finally, conservation means increased labor intensive- 
ness; this implies hi employment, but lower labor productivity, 
than otherwise. 9 refs. 


59898 Implications of regional development in the Middle East 
for U.S. trade, capital flows, and balance of payments. E] Mallakh, R.; 
Glahe, F.R.; Kadhim, M.; McGuire, C.; Poulson, B. Boulder, CO; 
International Research Center for Energy and Economic Develop- 
ment er (1977). 71 
Summary report of —- of National Science Foundation, 
RANN, Grant No. APR 75-2241]. 
The major discontinuity in re; cooperation in the Middle 
East was the menedes of the "Orpasiention of the Petroleum Export- 
ing Countries and the Organization of the Arab Petroleum Ex; 
in; — and the increase in the price of oil associated with the 
bargaining power of the Arab oil producers in the context 
of those organizations. While in the long run the effects of regional 
cooperation are by no means limited to the increased prices and 
revenues for oil producers, the more immediate effects are more 
easily identifiable in terms of that discontinuity. In effect, the new oil 
have resulted in a new international balance of wealth. Recent 
information indicates that during 1974 and 1975 about $12 and $10 
billion, respectively, were invested in the United States by the oil- 
Lange countries. For the first half of 1976, the figure stood at 
5 billion. Because of this flow of investment funds, the United 
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States has been able to maintain a high level of oil imports without a 
correlative growth in e poy of goods and services to the oil- 
producing nations. Thus United States has not incurred a large 
increase in deficits in its balance of payments as have some other 
OECD countries. These investment flows raise important problems 
for the future of the American economy. Short-term and longer-term 
problems are discussed, and policy alternatives are presented. 


59899 Procurement and small/minority business. Vinson, N. 
(Energy Research and Development Administration, Washington, 
DC). pp 256-261 of In Energy technology IV: confronting reality. 
iC, ‘s .F. (ed.). Washington, DC; Government Institutes, Inc. 
1977). 

From 4. energy yee af conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

ERDA’s small business program uses the staff of the Small 
Business Advisor (SBA) much as a major corporation board to 
enable small businesses to benefit from government procurement 
opportunities. To accomplish this, innovative methods were devel- 
oped for compiling and disseminating information on new technol- 
ogies, such as determining which solar equipment had progressed to 
the demonstration stage and could solicit government procurement 
funds. Liberalized policies, which no longer limit proposals to rigid 
research and doves criteria, make use of a Program R and D 
Announcement document for unsolicited competing programs. 
Other tools include a Federal Assistance Manual to help small 
companies bid successfully and a test program that offers incentives 
to prime contractors who subcontract with small firms. Criteria for 
evaluating contractors may be expanded to include their perfor- 
mance in this area. Further assistance may include grants and coop- 
erative agreements. The program was authorized by Public Law 93- 
438. (DCK) 


59900 Congressional initiatives to encourage small business. 
Cross, J.M. (Senate, Washington, DC). pp 262-266 of In Energy 
technology IV: confronting reality. Hill, R.F. (ed.). Washington, 
DC; Government Institutes, Inc. (1977). 

From 4. energy tec gf conference; Washington, District 
of Columbia, United States America (USA) (14 Mar 1977). 

See CONF-770353—. 

New government policies are designed to help small business- 
es, which are hampered by government neglect and complex regula- 
tions that make it difficult for them to compete with the large 
companies. Hearings and lobbying for legislative changes have iden- 
tified many of the areas of neglect and the need to develop new 
— both incentives and mandates, that will include the small 

usinesses. Two bills, S.17 to open up the market for residential solar 
equipment and S.807 to set up a program for small capital loans for 
energy research, are examples of positive corrective steps. The Small 
Business ittee’s other activities include advocacy, developing 
venture capital, and supporting a graduated business tax to allow 
hi earnings. Congressional efforts are underway to 
relieve the paperwork and regulatory burden and insure reasonable 
product liability. (DCK) 


59901 Government contracting: industry experiences. Payne, 
P.R. pp 267-279 of In Energy technology IV: confronting reality. 
ion. .F. (ed.). Washington, DC; Government Institutes, Inc. 

From 4. energy Panam ad conference; Washington, District 
of — United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

A personal account of one small firm's (Payne, Inc.) experi- 
ence as a government contractor concludes that management science 
needs to be applied to decision-making if well-intended laws are to 
avoid creating more problems than they can solve. While it is crucial 
to involve small businesses in energy because they have historically 
provided the technological breakthroughs, these companies lack the 
capacity to produce  o histicated proposals needed to secure gov- 
ernment contracts. Although the system set up by Congress can 


work, problems arise because even experts make mistakes in assess- 


ing new techno! and the people who make procurement deci- 
sions are frequently not experts or base their decisions on studies 
produced by a low-bidder. Time limitations mandate that an effec- 
tive method of assessing new technology be instituted. A suggested 
team would involve a panel of over-40 PhDs with mathematical 
skills, research papers in two disciplines, engineering experience in at 
least six hardware programs, active participation in engineering and 
technology, and a commitment to ten years of professional evalua- 
tion and study. (DCK) 


T tg gh o 280- tle 
programs. Tem; ") 283 a In Energy techno 
IV: confronting ay; Hill, RF. (ed.). Washington, DC; Goan 
ment Institutes, Inc. (19 
From 4. energy i y conference; Washington, District 
of = United States of America (USA) (14 Mar 1977). 
See CONF-770353—. 
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The Small Business Administration (SBA) has operated since 
1953 to assist firms with their financing management, procurement, 
and technology problems. An overview of the procurement and 
technical assistance effort describes the operation of the Prime 
Contracts Program, which was instrumental in small business receiv- 
ing 21 percent of 1976 federal prime contract dollars, and the 
Subcontracting Assistance Program, which monitors subcontracts 
and intervenes on behalf of small firms. When government-owned 
land is sold, the Property Sales —_ helps small business make 
bids and purchases. The newest effort, a Technology Assistance 
Program, helps with technological problems by supplying informa- 
tion from computerized data banks, offers research and development 
procurement aid, and is now developing a Centralized Computerized 
Procurement Source System to help government agencies and small 
business communicate with each other. (DCK) 


59903 Trends in procurement, ERDA. Tashjian, M.J. (Energy 
Research and Development Administration, Washington, DC). pp 
326-328 of In Energy technology IV: confronting reality. Hill, R.F. 
(ed.). Washington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

ERDA procurement initiatives stress innovation and change 
as central to providing a flexible program of contracts, grants, 
cooperative agreements, load guarantees, price — cost shar- 
ing, and other arrangements. This range of tools allows ERDA to 
deal with a variety of individuals, companies, and groups. The 
purpose of these efforts is to expedite patent policies to allow rapid 
dissemination of information to the public. Unsolicited bids that 
allow new and small companies to participate are sought through the 
Program Opportunity Notice (PON) and the Program Research and 
Development Announcement (PRDA), while the Invitation for Bids 
and Requests for Proposals is used for specific requirements. Manda- 
tory goals and incentives have been set to include the small and 
minority business. Changes in the Program Administrative Leadtime 
are underway to make it easier and faster for new and small bidders 
to make proposals. Another change is a Source Evaluation Board 
Secretariat, who will improve the training and procedures for 
mor ef procurement agreements. Personnel will be trained for 
more effective management skills in order to raise career standards. 


59904 Cooperative agreements with industry. Rawicz, L. 
(Energy Research and Development Administration, Washington, 
DC). pp 329-344 of In Energy technology IV: confronting reality. 
wa (ed.). Washington, DC; Government Institutes, Inc. 
(1 ; 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

ERDA's mechanisms for forming contractual and cooperat- 
ive agreements with industry are described. Non-nuclear research 
and eee ger activities have generally used procurement con- 
tracts which have recently raised criticisms of inequities and inap- 
propriateness. References are made to authorizing legislation and 
specified forms of federal assistance. The formal buyer-seller ar- 
rangement of direct procurement contracts will not hold in an 
assistance relationship, where the government becomes a partner of 
the supplier. Suggested areas of agreement are recommended for 
legislation authorizing cooperative agreements that will enable pre- 
viously untapped sectors of the economy to engage in development 
and demonstration project. (DCK) 


59905 Proposed ERDA cost participation policy. Roth, B.J. 
(Energy Research and Development Administration, Washington, 
DC). pp 345-351 of In Energy technology IV: confronting reality. 
= R.F. (ed.). Washington, DC; Government Institutes, Inc. 
(1977). 


From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Background information and justifications are given for 
ERDA’s pro} cost-sharing policy. The most important consid- 
erations are felt to be flexibility to handle each case individually; a 
variety of forms, including direct cash payments, real property and 
interest, services, in-kind, etc.; a consideration of the contractor's 
potential benefits in setting the level of participation; an audit 
requirement that includes the contractor’s contribution as well as the 
ERDA allocation; and a new policy for offsetting revenue from the 
sale of products resulting from the shared cost project. ERDA is 
currently analyzing public responses to the p and will include 
its reaction to the suggestions in a revised a statement. (DCK) 


59906 High-technology industrial community. Ryker, NJ. 
(Rockwell International, Canoga Park, CA). pp 470-473 of In 
Energy technology IV: confronting reality. Hill, PRE. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 
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From 4 energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Accelerated technological advances and a new lifestyle are 
foreseen as a result of the current energy crisis. The high-technology 
industrial community can contribute energy- it awareness, 
the ability to make useful resources out of non-resources, 
and a view of technology as a renewable resource. 


of anthracite coal and petroleum illustrate the wren Se determina- 
tion to succeed in developing and using bpeencnse of eet age 
product with a market demand. The will to pressasy gli 

panied by the kind of funding that was committed to the — 


pondbity are needed 
economic and 


program, however. Policies based on cost versus 
the appropriate distribution of funding res 
along with a continuing public discussion of 
political issues. (DCK) 


59907 Energy constraints in Ohio with ni reference to their 
impact on the ‘Ohio real estate industry. J.A.; Treacy, J.J. 
Dayton, OH; Wright State Galea ‘ISPD 93. (NP—22199). 

The study began as an investigation of the effects of Ohio 
strip mining on the real estate industry of Ohio. Realizing that the 
results would indicate a solution to the broader aspects of energy 
constraints, the broader examination was adopted. The report is 
structured into four chapters. The first chapter is an overview of 
energy and prospects for the Ohio economy. Chapter two examines 
the residential sector and the impact of energy constraints on hous- 
ing demand and value. ter three analyses the impact of energy 
constraints on industrial activity and _— effects of energy shortages 
on housing demand in industrial areas. Chapter four ines a summary 
of a and recommendations stimulated by these findings. 


59908 Curing regulatory bias in U.S. public utilities. Sherman, R. 
Ss of Virginia, Charlottesville). J. Econ. Bus.; 29: No. ‘, 1-9(Aut 


Direct cures for regulatory bias do exist. In one way or 
another they all must expand the firm’s inputs other than capital, for 
these other inputs are not adequately controlled by the rate-of-return 
constraint. Although the cures may end regulatory bias in certain 
circumstances they cannot solve all regulatory problems by any 
means. The regulatory bias problem is sketched first, and then a 
direct tax-subsidy cure for it is presented. Modifications which 
permit implementation of the cure and also problems with the 
effectiveness of the cure that arise when demand is inelastic are 
discussed in subsequent sections. (MCW) 


59909 Energy and lifestyles. Fill, J. (Southern California Edison 
Co., Rosemead). pp 69-75 of In Energy LA: tackling the crisis. 
Robinson, J.W. (ed.). North Hollywood, CA; Western Periodicals 
Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
io Angeles, California, United States of America (USA) (19 May 
1976). 


See CONF-7605141—. 

The significance of an adequate energy supply an 
individual's tiestyle and to continuing to build a Soe: apes 
economy that provides ae reasonable health, and irs ous 
people is discussed. A policy of zero provides for 
of scarcity versus that of a cunts af crew which allows the 
sharing of abundance. 


59910 Energy problem continues: impact and implications for 
urban and industrial centers. East Lansing, MI; Michigan State 
University (1975). 107p. eACONF. 7506172—). 

From Conference on the energy problem continues) impact 
and implications for urban and industrial centers; East Lansing, 
Michigan, USA (22 Jun 1975). 

The publication is an assemblage of abstracts and summaries 
of remarks presented at the subject conference. After the introduc- 
tion by Maxie C. Johnson, Jr., the full as Dr. Barry Common- 
er on Energy, Environment, and the y is presented, After- 
wards are comments of 23 speakers on the following: Financing of 
Utilities; Impact of Current Energy Resources on Em 
Changes in Our Energy Use Patterns--Implications on Life Style, 
Energy Industry--Perspectives on Economic Needs; Resource Strat- 
egy--Financing and Economic Structure; Resource Strategy--Life 
Styles and Social Implications; Resource Strategy-Employment and 
Energy Resources; Resource Strategy--Environmental Concerns; 
and Projections (for the next several years). (MCW) 
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REFER ALSO TO CITATION(S) 58047, 59010, 59880, 59893, 
59942, 59978, 60012, 60032, 60043, 60839, 60855, 60882, 60943, 
60948, 60949, 60952, 61042 
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59911 a 81-93) Global energy demand and 
related climate change. Rotty, R.M. (Oak Ridge Associated Universi- 
ties, . Apr 1977. 
rom Conference on energy sources of the future; Oak Ridge, 
ee a. Uaioe States of America (USA) (5 Jul 1976). 
In Energy sources for the future. 
Because climate is the result of energy exchange between the 
Sun and the Earth, the Earth and outer space, and of the inter- 
changes of energy between parts of the Earth, it is necessary to 
understand how anthropogenic releases of ae od from long-term 
storage might influence and alter the natural exchanges in sufficient 
magnitude to cause an observable change in climate. It is believed 
that there are four ways that the natural energy transfer system can 
be perturbed and thus initiate climate changes. These are: a change 
in the total amount of energy being exchanged--either that coming 
from the Sun (probably not controllable by man) or that leaving the 
Earth (which is augmented by man); a change in the albedo resulting 
from changes in atmospheric aerosols and particulate loading; a 
change in the albedo resulting from changes in cloud cover; and a 
change in the optical properties of the atmosphere with change in 
carbon dioxide. A discussion and calculations are given for each 
factor. It is then concluded that the increase in concentration of 
atmospheric carbon dioxide is the most crucial factor for all of 
mankind. It is suggested that the time when the atmospheric CO, 
concentration will become critical is early in the twenty-first cen- 
tury. (MCW) 


59912 (EPA—600-7-77-032) Federal interagency energy/envi- 
ronment R and D program: status report III. Stryker, S.; Truett, B.; 
Spewak, B. (Environmental Protection Agency, Washington, D.C. 
cag Apr 1977. 59p. NTIS. 

ncreased attention must be given the environmental prob- 
lems fa from domestic energy resource development. On the 
Federal level, this need has been recognized by the expansion of 
energy-related environmental R and D programs and capabilities 
located in a number of +o moter ments and agencies. Centra ized co- 
ordination of a number of expanded efforts is provided via the 
Federal Interagency Energy/Environment Research and Develop- 
ment Program re Hwee by EPA's Office of Energy, Minerals, 
and Industry (OEMI). The primary purpose of the Interagency 
Program is to assure that our national energy goals are matched with 
an effective R and D program in that critical area where energy 
needs and environmental protection ae overlap. Since its estab- 
lishment in 1970, the Environmental Protection Agency (EPA) has 
been involved in energy-related environmental research efforts, in- 
cluding the development of pollution control technology, as neces- 
sary to meet its statutory responsibilities. The Agency has well- 
established programs on flue-gas-cleaning technology, energy recov- 
ery from municipal waste, fluidized-bed combustion of oil, physical 
and chemical coal ape health and ecological effects of energy- 
related — and pollutant measurement and monitoring tech- 
niques. programs in each of these areas are described. 


59913 (EPA—600/9-77-012) Summary of accidents related to 
non-nuclear energy. (Environmental Protection Agency, Washing- 
ton, D.C. (USA)). my 1977. 15p. NTIS. 

The first step in the assessment of the hazards of non-nuclear 
systems is a com ifation of existing accident data. A report entitled 
Accidents and Unscheduled Events Associated with Non-Nuclear 
Energy Resources and Technology has been prepared in an effort to 
summarize available information on this subject. This paper summa- 
rizes the findings of that report. Accidents or unscheduled events, 
whether natural or human-made, are considered. However, emphasis 
is placed on major accidents or minor accidents that have a cumula- 
tive major effect. Energy systems considered are coal, crude oil, 
natural gas, liquified mon gas, hydroelectric, oil shale, geothermal, 
and solar. Accidents in each energy cycle element (exploration, 
extraction, processing, transportation including transmission and dis- 
tribution, and end-use technologies) are considered. Excluded from 
consideration in this report are environmental effects or threats to 
human health, safety, or property resulting from normal operations. 
Impacts of normal operations such as instances of black lung disease 
in the coal mining industry must, of course, be considered in choos- 
ing among available energy development options. 


59914 ores Energy and environmentally appropriate 
annotated Council of 


bibliography. 
dor Piasetzki, J.P. (Council of 
Planning Librarians, Monticello, I nolo te Sep 1976. 22p. TIC. 
bibliography contains to provide assistance to 
those interested in environmentally appropriate technologies, with 
specific emphasis on energy producing equi t. A general listing 
with jeetaiady 225 citations, a listing of 9 periodicals, a list of 6 
information sources, and a list of 3 information publications are 
included. (MCW) 


59915 (PB—266045) State environmental programs: a compendi- 
um of Federal and state programs for the 
delegations. (Environmental Protection Agency, Kansas City, Mo. 
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(USA). Region VII). 1977. 110p. (EPA—907/9—77/002). NTIS PC 


A06/MF AOl1 
See also oy dated 1976, PB-259 663. 
This booklet contains information on each of the programs 
currently administered by Region 7, U.S. Environmental Protection 
Agency. It is intended to supplement the information provided in 
response to letters and during a conversations regarding 
environmental matters in the states of the region. 


59916 Environmental planning process. Barr, N.F. (Energy Re- 
search and Development Administration, Washington, DC). pp 424- 
426 of In Energy technology IV: confronting reality. Hill, R.F. (ed.). 
Washington, DC; Government Institutes, Inc. (1977). 

rom 4. energy —— conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

ERDA's three-phase Environmental Program Planning 
Budget and Review (EPPBR) process is described as a tool for 
coordinating the planning, management, and review stages of tech- 
nology development with associated environmental issues. The three 
stages are divided into (1) an analysis of the environmental implica- 
tions that may result from commercialization of ERDA-supported 
technology and documentation of these findings through the Envi- 
ronmental Development Plan (EDP); (2) a response by the Adminis- 
trator for Environment and Safety (AES) to identify external 
sources of environmental and basic research and correlate them into 
a ay meget program with ERDA research; and (3) program 
planning by AES, with monthly evaluation and 0 portunities for 
new direction as a result of new information. Both the AES and 
EDP wil! mainly benefit from the exchange of information and 
ss although other agencies and groups will find the process to 

be helpful in resolving environmental issues. Drafts of the program 
are being prepared in the areas of nuclear waste management for 
light water reactors, oil shales, electric vehicles, and hydro-geother- 
mal energy. A total of 34 drafts are planned. (DCK) 


59917 Regional considerations of the Clean Air Act. Blair, R.D. 
(Univ. of Florida, Tallahassee); Fesmire, J.M.; Kaserman, D.L. 
Growth and Change; 7: 3-7(Oct 1976). 

With the degradation of the environment, and increasing air 
pollution in particular, most economists have consistently op a 
policy calling for the use of exogenous controls in the form of 
pollution standards—which is what the Clean Air Act of 1970 is—an 
expression of current policy regarding the abatement of air pollution. 
This article examines the regional impacts of this legislation and 
explores the consequences. The regions defined by the Act are 
examined, the propriety of exogenously imposed standards is ques- 
tioned, and the probable economic impact upon the affected regions 
cw In this context, the nondegradation rules are examined. 

WwW 


59918 Energy, water, and the West. Gillette, E.R. (ed.). Wash- 
ington, DC; American Association for the Advancement of Science 
(1976). 87p. (CONF-7511134—). Conference of State Legislatures, 
Denver, CO. 

From Workshop focusing on the impact of energy develop- 
ment on western water resources; Albuquerque, New Mexico, 
United States of America (USA) (2 Nov 1975). 

There are several questions that underlie much of the West's 
concern with energy development and water resources: (1) can the 
irrigated agricultural industry survive, given the water demands and 
fiscal resources of energy-related industries; (2) what will energy 
development do to water quality; (3) to what extent is the exploita- 
tion of the West justifiable in order to service the energy demands of 
the more ange energy-importing regions of the country; and (4) 
what means will be utilized by the Federal government to grant 
allocation permits to water resources on Federal lands. These and 

queries were the focus of the papers and discussions at the 2'/ 
2-day workshop, cosponsored by the American Association for the 
Advancement of Science and the National Conference of State 
Legislatures. The workshop was developed to inform state legisla- 
tors of the probable impacts of western energy development on 
western water resources, to facilitate a dialogue between the state 
policymakers and those prinipals within the Federal agencies that 
would be formulating the Federal programs in this area, to engender 
effective interstate dialogue, and to determine the extent of knowl- 
edge among the western policymakers of the impact that growing 
energy development would have on present water management 
programs. If a unifying thread was discerned in the conference, it 
was that the — of energy development on western water 
resources is one, if not the most important, factor in energy develop- 
ment and, though it ap that water is available in the western 
States, it is not in the right place, and in order to be in the right place 
at the right time, the states and the Federal government must 
cooperatively develop effective policy and programs. 


59919 Politics of environmental reform: controlling Kentucky 
K. Washington, DC; Resources for the 


strip mining. Landy, M. 
a ag Inc. (1976). tip. 
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The author describes and analyzes the political elements at 
work in the regulation of strip miring in Kentucky. Strip mining can 
be one of the most brutal of man’s assaults on the environment, and 
the author shows that Kentucky politics can at times be equally 
brutal. The findings are not limited to Kentucky, but shed light on 
such matters as policy initiation, Federal-state relations, and the 
relationship between legislation and regulatory performance that are 
common to most governments at all levels. The author delved into 
the workings of the Kentucky political system in order to understand 
what these pro-reform forces were, where they had come from, and 
why their impact subsequently waned. He deals with these issues and 
examines their cw) for the study of the politics of state-level 
environmental reform. (MCW 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 59888, 59910, 59913, 59918, 
59972, 59974, 60033, 60050, 60950 


59920 (BNL—50609) Reference material systems: a sourcebook 
for material assessment. Bhagat, N. (ed.). (Brookhaven National 
Lab., Upton, N.Y. (USA)). Dec 1976. Contract EY-76-C-02-001. 
69p. Dep NTIS, PC A05/MF AO1. 

reference set of data related to material systems and a 
framework for carrying out the material technologies assessment are 
presented. While the bulk of renewables have been considered in this 
report, the nonrenewable materials dealt with here include structural 
materials only, such as steel, aluminum, cement and concrete, and 
bricks. The complete data set is supposed to include material flows, 
energy requirements, capital and labor inputs, and environmental 
effects for each process that a resource must go through to become a 
useful material for an end use. Although effort has been made to 
obtain as much information as possible, considerable gaps in data, 
apparent throughout this report, could not be avoided. A new 
material technology can be evaluated by substituting that technology 
for appropriate elements of the reference materials system and 
calculating the net change in material resource, energy, capital and 
labor requirements, and environmental impacts. This combination of 
information thus serves as a means of evaluating the potential 
benefits to be gained by research in various material technologies. 


59921 (NP—22249) Canada’s resources and the national interest. 
(Independent Task Force on the Development of Canada’s Mining 
and Petroleum Resources). Jan 1977. 177p. Dep. NTIS (US Sales 
Only), PC A09/MF AO!1. 

This is the main report of the task force on the broad subjects 
of taxation of nonrenewable resources, a survey of oil and gas 
reserves, a survey of other mineral resources, and the development 
of an oil and gas energy plan for Canada. Individual reports on the 
subjects above were issued as separate appendices to this main 
report. The preliminary draft of the report was published in early 
1976. The introductory chapter surveys the critical choices and their 
costs for Canada, followed by chapters on Canadian resources; 
availability of — resource capital investments and returns; the 
tax position of the nonrenewable resource industry; and Federal- 
provincial conflicts over resource revenue and jurisdiction. It is 
concluded that the future is likely to yield only possibly adequate 
returns after massive commitments of capital and the acceptance of 
large risks by all concerned; further, that a climate of cooperation 
between government and industry is needed. (MCW) 


59922 Oe eee. A)) Taxation of non-renewable re- 

sources: Appendix A to Canada’s resources and the national interest. 
Guieeediad Task Force on the Development of Canada’s Mining 
and Petroleum Resources). Nov 1975. 144p. Dep. NTIS (US Sales 
Only), PC A07/MF AO1. 

This report includes ali revisions made in legislation and other 
developments up to May 1976 at both the Federal and provincial 
level that affect the taxation of the nonrenewable resource industries. 
The report is divided into four sections. Section I is a brief summary 
of the principal conclusions; Section II presents recent developments 
in the Taxation of Mining, Oil, and Gas in Canada; Section III 

rovides estimated Federal and provincial government revenues 
a nonrenewable resources during the six years 1970/71 to 1975/ 
76; and Section IV analyzes briefly the various methods used by 
governments to obtain additional revenues and the likely effect of 
these methods on the future development of the industry. (MCW) 


59923 (N a C)) Canada’s mineral resources (exclud- 
ing oil and gas): Appendix C to Canada’s resources and the national 
interest. Chapman, E.P. Adnan Task Force on the Develop- 
ment of Canada’s Mining and Petroleum Resources). Dec 1975. 63p. 
Dep. NTIS (US Sales Only), PC A04/MF AOI. 

More than 60 different mineral commodities are produced in 
Canada and the gross value of its mineral output in 1973 was about 
$5 billion ‘union. fuels). More than 60 percent of this 
output is exported. [.. specific data on copper, nickel, zinc, iron 
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ore, lead, molybdenum, uranium, asbestos, potash, and coal produc- 
tion, reserves, and forecasts are presented. (MCW) 


59924 (NP—22274) Canada’s resources and the national interest: 
summary. (Independent Task Force on the Development of Canada’s 
Mining and Petroleum Resources). Jan 1977. 44p. Dep. NTIS (US 
Sales Only), PC A03/MF AOI. 

This booklet is a summary of a report prepared by an Inde- 
pendent Task Force on the critical policy choices facing Canada 
with respect to the development of its mining and petroleum re- 
sources. The main report of the Task Force (NP-22249) is accompa- 
nied by four major research studies, published as Appendices to the 
main report, and covering the broad subjects cf the taxation of non- 
renewable resources, a survey of our oil and gas resources, a survey 
of our other mineral resources, and a possible plan for the pone tn 

ment of our oil and gas reserves in the coming decade. 


59925 (PAE/3794—2) Availability of selected materials and 
equipment commodities for U.S. energy development programs. Gal- 
lagher, J.M.; Crandall, W.W.; Hornyak, M.P. (Bechtel Corp., San 
same Calif. (USA)). Nov 1°76. Cantina EX-76-C- 10-3794. 74p. 
Dep. NTIS, PC A04/MF 

The intent of this sani was to develop information on the 
availability of industrial capacity, which could then be used to 
investigate the feasibility of meeting commodity requirements for 
alternate U.S. energy development programs. Such estimates of 
requirements are generated by the Energy Supply Planning Model 
(ESPM). Specialists assessed the availability of some 17 key com- 
modities considered to be essential to energy construction projects-- 
concretes, pipes, tubular goods, steel, rebar, valves, steam turbine 
generators and drivers, draglines, offshore drill rigs, pumps and 
drivers, heat exchangers, nonnuclear pressure vessels, boilers, NSSS. 
The most significant conclusion is that, although suppliers are gener- 
ally optimistic about their ability to expand fabrication capacity as 
needed, they are not as optimistic that certain basic intermediate 
materials, particularly forgings, castings, and steel plate, will be 
available for their use. Although materials and equipment suppliers 
have indicated a capability of moving ahead with the expansions in 
their supply capabilities, adequate industrial capacity depends on 
accurately anticipating future demand for commodities. A clear 
statement of the nation’s energy policy is needed to permit suppliers 
to plan an orderly expansion. Also needed is a comprehensive 
information system and data base. 


59926 Effects of state taxation of mining industry in Rocky 
Mountain States. Laing, G.J.S. (Messina (Transvaal) Development 
—_ “agpantin S Afr). Q. Colo. Sch. Mines; 72: No. 2, 1-136(Apr 
1977). 

Perhaps the most important economic factor influencing the 
investment climate in the minerals industry in any one state is that 
state's mine taxation policy. Here, the author summarizes the existing 
tax legislation and examines in detail the effects of such taxation 
policies on the mining industry in Arizona. In order to evaluate the 
investment climate for the minerals industry, two hypothetical 
models--a coal strip mine and an underground base metal mine--are 
developed. These hypothetical models, considered as potential 
jects of a mining corporation, are evaluated in each state and 
according to their investment worth. Also, a number of goals that 
should be considered in the formulation of a state taxation policy for 
the mining industry are examined. Finally, a tax policy considered 
capable of both improving the investment climate and meeting the 
state’s tax objectives is proposed. 47 refs. 


59927 Back to the range. Mosaic; 8: No. 4, 23-28(1977). 

It is now over 100 years since the “discovery” of the live- 
stock-supporting properties of the vegetation on what had been 
considered worthless, unclaimed land. And the 1.2 billion acres of 
range in the United States--more than half of the country’s land 
mass--is currently being discovered all over again--this time to be a 
major, underutilized resource in the struggle to erase the world’s 
food deficits and, at the same time, conserve energy and other 
resources. Agronomists and range scientists are developing energy 
data which suggest that, if consumer habits and tastes and the habits 
and practices to which the industry is geared are adaptable, beef can 
continue to provide the major portion of U.S. protein needs without 
draining grain supplies from the hungry abroad. The key to their 
strategy is obtaining greater productivity from the range. This 
generally appears to offer the advantage of reducing man-made 
energy inputs per as of beef sharply below those required by the 
alternative: grain feeding. The strategy may entail changes, howev- 
er, in the whole beef system--from the preferred slaughter size of an 
animal to the preferred marbling pattern in a roast. Such changes 
may be dictated by costs. 


59928 Knowledge and the energy crises. Hammitt, A.G. 
(Andrew G. Hammitt Associates, Palos Verdes Peninsula, CA). 
76-85 of In Energy LA: tackling the crisis. Robinson, J.W. ( 
North Hollywood, CA; Western Periodicals Company (1976). 
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From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The role of knowledge in making use of and creating natural 
resources is considered from both an historic and scientific point of 
view. History teaches that natural resources are considered re- 
sources only as man has learned of their existence. Science demon- 
strates that resources are not destroyed but become unavailable and 
that the use of knowledge can limit or reverse this process. The use 
of resources allows creation of knowledge. The important question is 
whether the production of knowledge is sufficiently rapid to increase 
the availability of resources faster than they are dissipated. 


59929 Potential energy: an analysis of world energy technology. 
Kenward, M. New York; Cambridge University Press (1976). 237. 
The upheavals that pervaded the world’s energy markets in 

1973 and 1974 shows the importance of reassessing the direction in 
which our energy system is moving. A key to future supplies is new 
energy technology, and this book looks at energy research and 
development--at the various new energy systems that have been 
proposed recently. The ways energy is used and the framework into 
which a research and development program has to fit are discussed. 
The book deals with the major energy sources--including coal, oil, 
gas, nuclear, solar, geothermal, and tidal power--in terms of their 
intrinsic and relative importance. The book analyzes how the future 
is being shaped by the present situation, and by today’s decisions on 
energy research and development. 


59930 Natural resource revenues: a test of federalism. Scott, A. 
(ed.). Vancouver; University of British Columbia Press (1976). 275p. 


From Natural resource revenues conference; Victoria, B.C., 
Canada (1975). 

This volume centers on the concept of an economic rent; 
particularly rent yielded by mineral resources. The editor, in the 
Introduction, divides the 18 conference papers into three groups. 
The first group was concerned with the taxation of the mining and 
energy industries and its connection with natural resource policy. 
The introductory chapter attempts to indicate ways of linking the 
choice of tax collector with the likely effects of the alternative 
collector’s chosen system of taxation. The linkage depends on 
whether the taxes are on resource “rent” and so are “neutral,” or on 
whether they are on costs or prices and so likely to distort or affect 
private output and timing decisions. A second group of revenue- 
oriented papers started at an earlier stage: instead of assuming that 
certain methods of raising revenue tended to be neutral, they showed 
their recognition that the general literature says little or nothing that 
is authoritative on this subject. This recognition impelled them to 
make careful case studies cf the effect of certain taxes and agnostic 
conclusions about their general tendency (that is, their tendency to 
distort the plans and production programs that would exist without 
taxation). While maintaining an interest in the neutrality distortion 
problem, a third group reserved their force for the problem of 
entitlement to resource revenues. Mr. Scott senses that the authors 
split their verdicts: pointing to their support for a particular compro- 
mise policy. (MCW) 
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REFER ALSO TO CITATION(S) 59894, 59895, 59896, 59904, 
59912, 59957, 59982, 59991, 59992, 60002, 60011 


59931 (ERDA—77-80) ERDA facilities: a national resource for 
resolving energy problems. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). 10 Aug 1977. F0p. Dep. 
NTIS, PC A17/MF AOl1. 

The extensive facilities and human resources of the Energy 
Research and Development Administration will play a key role in 
pursuing the goals of a consolidated Department of Energy. 
ERDA'’s extensive scientific, engineering, production, and adminis- 
tration —— are distributed nationwide. They consist of 
twelve field and project offices, seven government-operated (in- 
house) laboratories, and thirty-eight contractor-operated laboratory, 
engineering and production facilities in 26 states. The total contrac- 
tor and Federal employment approaches 100,000 of which 99 per- 
cent are contractor employees. The responsibility of this office has 
been the overall coordination of the diverse and dispersed field 
organization to ensure a field resource capability of supporting and 
carrying out the many missions of ERDA. This interim document 
has been prepared with the objective of providing current informa- 
tion in a quick reference, yet comprehensive, format. It is designed 
for internal use as a management tool to aid in reorganization 

making and as a source of general eae for new 
DOE p> Bar vere The following text describes ERDA ement 
structure and the current program activities, staffing and funding 
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levels, and unique capabilities of each of ERDA’s facilities for 
responding to the nation’s energy priorities. 


59932 (PB—266765) The reporting of Federal research and de- 
velopment resources applied to innovation. Final report. Soergel, D.G. 
(DGS Associates, Inc., Washington, D.C. (USA)). 18 Apr 1977. 32p. 
NTIS PC A03/MF AO1. 

The report presents a system of reporting Federal funding of 
research and development which is based on the design progression 
phases of the innovative process. The research objectives of the 
report are to realign Federal R and D expenditures to the phases of 
innovation in which such expenditures are incurred, of locating 
different types of performers within the innovative process, and of 
illustrating such realignments for the solar energy mission of the 
ERDA. The study is limited to investigation of federally funded R 
and D resource expenditures in hardware production areas. The 
conceptual approach to design progression reporting is based on six 
supply-oriented design progression phases within the innovative 
process and a demand-oriented category of mission needs and goals 
which is delineated through six mission levels. As an illustrative 
example, current Federal R and D resource data for the solar 
electric technology mission is realigned to this conceptual frame- 
work. 


59933 1978 ERDA authorization. Volume I. Hearing before the 
Committee on Science and Technology, U.S. House of Representatives, 
Ninety-Fifth Congress, First Session, February 22, 1977. Washington, 
DC; Committee on Science and Technology (1977). 1391p. GPO. 

The Committee on Science and Technology, Rep. Walter 
Flowers presiding, met to discuss the FY 1977 authorization, FY 
1978 authorization, and the budget of ERDA. Dr. Robert Fri, 
Acting Administrator of ERDA, was accompanied by the Assistant 
Administrator of each of the ERDA programs. Dr. Fri observed 
that in the 1978 authorization bill appropriations totaling $7.653 
billion would be requested. This includes the following: for energy 
R, D, and D, $3.921 billion, up from $3.010 billion in 1977, an 
increase of 30 percent; for national security activities $2.137 billion, 
up from $1.735 billion in 1977, an increase of 23 percent; a net of 
$719 million for uranium enriching activities, which reflect program 
activities of $1.685 billion offset by revenues of $966 million; for 
basic research and technology development $673 million, up from 
$573 million in 1977, an increase of 17 percent; and for program 
management and support $303 million, up from $288 million in 1977, 
an increase of 5 percent. Dr. Fri answered questions from the 
committee after analyzing the requests. The appendix consists of 
Books I—V dealing in depth with budgetary data, specifically ap- 
— for operating expenses and plant and capital equipment. 
(MCW) 
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REFER ALSO TO CITATION(S) 58434, 58466, 58501, 

58533, 58552, 58663, 59034, 59132, 59133, 59383, 59387, 59388, 
59389, 59390, 59391, 59392, 59393, 59394, 59395, 59407, f 
59444, 59445, 59455, 59456, 59471, 59619, 59620, 59635, 59636, 
59637, 59640, 59706, 59711, 59712, 59713, 59714, 59995, 60008, 
60952, 61723 


59934 (CONF-760744—, pp 109-128) Some fusion perspectives. 
McNally, J.R. Jr. (Oak Ridge National Lab., TN). Apr 1977. 

tom Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

Some of the concepts of nuclear fusion reactions, advanced 
fusion fuels, environmental impacts, etc., are explored using the 
following general outline: I. Principles of Fusion (Nuclear Fuels and 
Reactions, Lawson Condition, n tau vs T, Nuclear Burn Characteris- 
tics); II. Magnetic Mirror Possibilities (the Ion Layer and Electron 
Layer, Exponential Build-up at MeV energies, Lorentz trapping at 
GeV energies); III. Pellet Fuel Fusion Prospects (Advanced Pellet 
Fuel Fusion Prospects, Burn Characteristics and ——— Exci- 
tation-heating Prospects for Runaway Ion Temperatures). Inasmuch 
as the outline is very skeletal, a significant research and development 
effort may be in order to evaluate these prospects in more detail and 
hopefully “harness the H-bomb” for peaceful applications, the 
author concludes. 28 references. (MCW) 


59935 Status and prospects for continued progress in magnetic 
fusion energy research and development. Kintner, E.E. (Energy Re- 
search and Development Administration, Washington, DC). pp 167- 
191 of In a technology IV: confronting — Hill, R.F. (ed.). 
ae ; Government Institutes, Inc. (197 
rom 4 . energy ae conference; Waehington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 
See CONF-770353—. 
Magnetic fusion energy research, primarily aimed at generat- 
ing electricity, made significant progress in 1976 toward reaching the 
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high temperatures needed for a fusion reaction. Following a descrip- 
tion of basic fusion principles, a status report is given for the 
tokamak confinement, the mirror concept, and the solution of tech- 
nological problems of plasma heating, materials, design, and safety. 
Enough theoretical verification has been achieved to enable concep- 
tual and feasibility studies to proceed. An outline of the major 
accomplishments at Oak Ridge, Princeton, Berkeley, and other 
facilities lists recent achievements and continuing problems. Future 
plans emphasize a five-year program to evaluate Alcator operation 
at magnetic fields as high as 90 KG, neutral beam heating of the 
Princeton PLT, and site preparation for a prototype reactor. The 
relative costs and benefits of fusion energy are compared and the 
recommendation made for an aggressive national commitment to 
pursue fusion research on the basis of an assessment of the current 
status of development and the social and economic advantages fusion 
energy offers. (DCK) 


59936 National energy policy. Hanfling, R.I. (Federal Energy 
Administration, Washington, DC). Trans. Am. Nucl. Soc., Suppl.; 26: 
No. 1, 1(Aug 1977). 

From Transactions of the American Nuclear Society confer- 
ence on reacior operating experience; Chattanooga, TN, USA (7 
Aug 1977). 


59937 Uranium dependence and the proliferation problem. 
Jacoby, H.D. (Massachusetts Inst. of Tech., Cambridge). Technol. 
Rev.; 79: No. 7, 19-29(Jun 1977). 

A 20-year “breathing space’ of adequate uranium supplies is 
felt to warrant delaying breeder technology until the threat of 
proliferation can be met with adequate internationally controlled 
stockpiles and marketing. Although a shift to breeder reactors devel- 
oped as concern grew over the possibility of depleted uranium 
reserves, U.S. policy has now reversed this trend in favor of nuclear 
systems with a lower risk of proliferation. A review of uranium 
dependence analyzes the fuel cycle, current and projected reserves, 
reliable enrichment services, and international effects of proliferation 
and market disruptions. Uranium supply forecasts are more positive 
now because overstated reactor buildup projections led utilities to 
order more fuel than they will need until the late 1980s. These 
surpluses of light-water reactor fuel could be stockpiled at a cost of 
$20 billion, felt to be a relatively modest figure in terms of the total 
cost of nuclear power. A stockpile able to meet demand levels could 
offer the security of domestic supplies with trade opportunities and 
would retain levels of exploration and extraction. Several strategies 
for managing stockpiles are possible, but international control is seen 
as the best way to maintain reliable prices and uniform supply 
policies for all nations. (DCK) 


59938 Human survival depends on nuclear power. Gilbertson, J. 
(Fusion Energy Foundation, New York). Newsi. - Fusion Energy 
Found.; 2: No. 3, 18-23(Mar 1977). 

Both the Wall Street Journal and the New York Times 
published feature articles Dec. 1 advertising a report by the U.S. 
government's General Accounting Office as evidence that the breed- 
er reactor component of this nation’s nuclear energy program was 
properly on its way to the scrap heap. According to the author, 
these and similar press accounts are intended to further legitimize the 
widely believed (and totally false) notion that increased plutonium 
use and nuclear fission generally represent a danger to humanity. 
Purposefully ignored in such accounts, he says, is the evidence that 
the elimination of plutonium as a nuclear fuel will mean the demise 
of the entire U.S. nuclear power industry and ultimately the human 
race itself. At stake in the short term, in addition to the breeder 
reactor program, is the well-established use of light water reactors 
for generating electricity, since these must, within a matter of years, 
be fueled with plutonium. The attack is also directed at the more 
advanced, more capital-intensive nuclear fusion technology, since 
the elimination of fission programs will wipe out the trained cadre 
force of engineers, scientists, technicians, and skilled workers needed 
to develop fusion power. The growth of fission power over the next 
two decades is absolutely necessary for the transition to a full fusion- 
based economy, according to Mr. Gilbertson. Only nuclear fusion 
has the inherent capability of transforming industry to the necessary 
higher mode of production and output, as well as providing a 
limitless source of usable power in several forms, thus insuring the 
survival of the human race beyond this century. Fission power and 
conventional fossil power must be expanded and possibly even 
exhausted during this transition in order to guarantee the achieve- 
ment of this goal, he says. 


59939 Status of fission power. Levenson, M. (Electric Power 
Research Inst., Palo Alto, CA). pp 192-198 of In Energy technology 
IV: confronting reality. Hill, R.F. (ed.). Washington, DC; Govern- 
ment Institutes, Inc. (1977). 
From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 
See CONF-770353—. 
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Fission energy is reviewed from the viewpoints of technol- 
ogy, economics, politics, manufacturers, consumers, and forei 
countries. Technically, the reactor program is operating and wt ike 
light water reactor industry shows signs of maturing, although 
recent business has been disappointing. Marketing of gas-cooled 
reactors depends, not on technical, but economic and political issues. 
Liquid metal fast breeder reactors have been demonstrated world- 
wide, while the gas-cooled fast breeder remains an undemonstrated 
option. Nuclear plants, currently costing the same as coal plants with 
scrubbers, are the cheapest option for utilities because most of the 
cost is imbedded. The defeat of nuclear initiatives in seven states 
indicates that public feeling is not as anti-nuclear as opponents to 
nuclear power claim. The harshness of last winter demonstrated the 
advantages of a power source that is not so sensitive to the weather 
for reliable operation and transport, as well as low cost energy. 
Other nations are proceeding to build a nuclear capability, which the 
U.S. may jeopardize because of concerns about the fuel cycle, 
nuclear waste disposal, uranium reserves, and nuclear proliferation. 


(DCK) 


59940 ERDA Authorization Act of 1978: civilian nuclear energy 
applications. Report together with additional views to accompany S. 
1811 submitted to the Ninety-Fifth Congress, First Session. Washing- 
— DC; Committee on Energy and Natural Resources (1977). 131p. 


The purpose of S. 1811 is to authorize civilian nuclear energy 
appropriations for the Energy Research and Development Adminis- 
tration for Fiscal Year 1978. The amount of authorizations for 
nuclear-related programs tabulated are given for the January budget, 
the February revision, the May amendment, and the Committee on 
Energy and Natural Resources action. The following areas are 
delineated: magnetic fusion, fuel cycle R and D, breeder reactor, 
nuclear research and applications, LWR facilities and fuel storage, 
high energy physics, nuclear physics, basic energy science, nuclear 
materials security and safeguards, uranium enrichment, and general 
plant projects. The text of the bill is printed. (MCW) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 58348 


59941 Comfort-range thermal storage. Berlad, A.L. (State Univ. 
of New York, Stony Brook); Lin, H.C.; Salzano, F.J.; Batey, J. 
Energy (Oxford); 2: No. 2, 161-169(Jun 1977). 

The utility of incorporating substantial thermal storage capac- 
ity within the externally insulated shell of a residential structure, and 
within an arbitrarily selected Comfort Range (CR approximately 65- 
75°F) is considered. Comfort Range Thermal Storage (CRTS) is 
found to increase the operating efficiencies of the broad range of 
generally considered heating and cooling sources. These include oil 
or gas-fires boilers or furnaces, air conditioners, heat pumps, solar 
collectors, and (ambient) temperatures of opportunity. Composite 
building materials which incorporate components having large 
phase-transition enthalpies in the CR are particularly advantageous. 
CRTS also supports effective space heating through use of architec- 
tural windows. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 58650 


59942 (ANL/WR—77-1) Water Resources Research Program. 
District heating and cooling utilizing temperature differences of local 
waters. Preliminary feasibility study for the Chicago 21, South Loop 
New Town project. Harrison, W.; Frigo, A.A; Kartsounes, G.T.; 
Santini, D.J.; LaBelle, S.J.; Davis, F.H. (Argonne National Lab., III. 
(USA)). May 1977. Contract W-31-109-ENG-3. 83p. Dep. NTIS, PC 
A05/MF A01. 

This report examines the feasibility of cooling and heating 
buildings of Chicago's South Loop New Town (SLNT) project by 
using cool Lake Michigan water and warm water from Common- 
wealth Edison Company's Fisk Generating Station. Three systems 
are considered for the heating/cooling requirements of the SLNT 
project: conventional, conventional with lake-water cooling, and 
modular heat-pump systems. Characteristics of the source waters 
and institutional constraints to their use are also considered. The 
modular heat-pump system, using water-to-water heat pumps, is the 
most attractive type of system for the SLNT project both from an 
economic and an energy-savings point of view. The modular heat- 
pump system offers an initial reduction in both the required capital 
investment for the heating, ventilating, and air-conditioning 
(HVAC) system when compared to a conventional system and also a 
significant reduction in annual aie expenses. The heat-pump 
system, however, requires a significant additional capital investment 
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for the water supply and return system. Even with this investment, 
the heat-pump system savings in annual operating expenses and 
reduced capital investment for the HVAC system could pay for the 
cost of the water supply and return system in less than five years. 
Added to the economic savings would be an energy savings equiv- 
alent of about 450,000 barrels of fuel oil per year when the modular 
heat-pump system is compared to a conventional system. 


59943 (COO—2947-1) System analysis design and proof-of-con- 
cept experiment of a total energy system. Quarterly progress report, 
15 May 1976—15 August 1976. Lehrfeld, D. (Philips Labs., Briarcliff 
Manor, N.Y. (USA)). 1976. Contract EY-76-C-02-2947. 36p. Dep. 
NTIS, PC A03/MF AOl. 

The activities of Philips Laboratories on Task I, Stirling 
System Conceptual Design, during this reporting period include: (1) 
typifying the three sites to be studied by extracting data from the 
raw information supplied; (2) establishing typical performance char- 
acteristics for fossil-fueled Philips Stirling prime movers; and (3) 
enlisting (via subcontract) the expertise of a firm in the power 
generation, heating, ventilating, and air conditioning fields to assist 
in accomplishing the conceptualization effort of Task I in a timely 
fashion. The three sites selected for study were a residential complex 
in Jersey City, New Jersey; a military hospital in Fairfield, Califor- 
nia; and a Federal office building in Anchorage, Alaska. For each 
site, typical heating, cooling and electrical profiles were selected for 
a full day in each season of the year. These demand profiles were to 
be used to characterize the sites for the remainder of the study. 


CONSERVATION 


REFER ALSO TO CITATION(S) 59876, 59877, 59897, 59920, 
59941, 59943, 59986, 59991, 59999, 60030, 60063, 60097, 60098, 
60099, 60112, 60855 


59944 (DOT-TST—76T-33) Regulating and insuring pre-ar- 

ride sharing. Final report. Womack, J.P. (Massachusetts Inst. 
of Tech., Cambridge (USA). Center for Transportation Studies). Sep 
1976. 60p. NTIS. 

This report (1) describes possible approaches to regulating 
and insuring pre-arranged ride sharing (inc. carpools, vanpools, 
subscription buses), (2) summarizes the arguments that have been put 
forward on behalf of various approaches, and (3) surveys the ap- 
proaches actually being adopted in a cross section of the states. The 
possible regulatory approaches described vary from no regulation to 
comprehensive regulation covering entry, fares, service, safety, in- 
surance, and competition with other operators and other modes. The 
arguments pro and con are found to center on the question of 
protection of pre-existing conventional transit operators. The survey 
results (from a 12-state survey undertaken in cooperation with the 
Federal Energy Administration and the Federal Highway Adminis- 
tration) indicate that carpools are not regulated in any state while 
subscription buses are regulated as common or contract carriers in 
11 of the 12. The situation with respect to vans is varied with four 
states not regulating any vanpools, four states regulating all types of 
vanpools, and the remainder regulating some types of vanpools, 
generally those operated by third parties. The general trend is found 
to be toward deregulation with all four of the states not regulating 
vans adopting this stance since 1973. 


59945 (FEA/D—77/014) Economic feasibility of independent 
vanpool operations. (Federal Energy Administration, Washington, 
D.C. (USA). Office of Energy Conservation and Environment). Sep 
1976. vp. Energy Administration, Washington, DC. 

As of July 1976, there were at least 60 vanpooling operations 
(double the number in the previous year). However, with few 
exceptions (Pine Tree Commuter Van Corporation in Los Angeles 
being the largest), the vanpooling operations are run by an employer 
for the benefit of employees. Most of the large successful company- 
supported vanpooling projects are run by companies with over 500 
employees per site. The concept is new and has not caught on yet by 
independent leasors. It may also be that independent vanpooling 
operations (IVOs) are legally or economically infeasible. An example 
of a legal problem is that in most states a private company operating 
a van pool for its employees is not considered to be a public carrier, 
but an independent third party van-pool operator is and may be 
subject to regulation. If true, this increases the legal costs necessary 
to start an operation and serves to create an economic barrier which 
impedes the development of IVOs. The legal and insurance problems 
are not in the scope of this paper. Can IVOs operate profitably when 
revenues from fares must cover all costs, not just operating costs. 
What kind of financing is best for [VOs--leasing or borrowing. How 
much capital must an IVO operator expect to put up before the 
operation breaks even. These are the major economic and financial 

uestions which this study answers. The study has four sections. The 
irst discusses the public policy aspects of van pooling; the second 
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and third look at the economic and financial aspects; and the final 
section draws conclusions. (MCW) 


59946 (N—75-21154) United States transportation fuel econom- 
ics (1975—1995). Alexander, A.D. III. (National Aeronautics and 
Space Administration, Moffett Field, Calif. (USA). Ames Research 
Center). Apr 1975. 27p. (NASA-TM-X—3197). NTIS. 

This report describes and evaluates United States transporta- 
tion fuel economics in terms of fuel resources options, processing 
alternatives, and attendant economics for the period 1975 to 1995. 
The U.S. energy resource base is reviewed, portable fuel-processing 
alternatives are assessed, and selected future aircraft fuel options (JP 
fuel, liquid methane, and liquid hydrogen) are evaluated economical- 
ly. The primary emphasis of this study is placed on evaluating future 
aircraft fuel options and economics to provide guidance for future 
strategy of NASA in the development of aviation and air transporta- 
tion research and technology. 


59947 (NBS-Handbook—120) Energy management guide for 
light industry and commerce. Kelnhofer, W.J.; Wood, L.A. (National 
Bureau of Standards, Washington, D.C. (USA)). Dec 1976. 28p. 
GPO $0.70. 

The Energy Management Guide for Light Industry and Com- 
merce is a training tool to assist small industrial and commercial 
organizations in an energy conservation program. It is part of a 
planned series of guides and training aids to assist industry in making 
the most efficient use of the energy supply. While much of the 
information in the Light Industry Guide has been published in NBS 
Handbook 115(Energy Conservation Program Guide for Industry 
and Commerce), the material has been edited and re-written in 
shortened form for use by the large number of small organizations 
with a limited supply of technical manpower. The energy conserva- 
tion case studies (Cost Saving Opportunities) have been written with 
this target audience in mind. 


59948 (NP—22218) City of Austin, Energy Conservation Com- 
mission first annual report. Whorrall, R.; Gallery, J.; Holder, M. 
(City of Austin, Tex. (USA). Energy Conservation Commission). 31 
Jan 1975. 58p. of Austin, Energy Conservation Commission, TX. 

In the city of Austin, an Energy Conservation Commission 
was established in January, 1974 to study various methods of con- 
serving energy and to make recommendations to the City Council. A 
summary of the programs and related data includes: minimum insula- 
tion standards for new frame structures; increased insulation require- 
ments for duct work and steam condensate pipe; Dr. Jerold Jones 
Study— ‘Residential Energy Requirements in Austin, Texas”; Dr. 
Francisco Arumi Study—”A Study to Determine Plausible Energy 
Performance Guidelines for Commercial Buildings for the City of 
Austin”; 1974 municipal Christmas lighting program; contingency 
plan; and minimum energy efficiency ratio. 


59949 (NP—22226) Portland Energy Conservation Project. City 
energy plan: choices for saving energy in the commercial sector. 
Mazziotti, D.F.; Crandall, G.M. (Skidmore, Owings and Merrill, 
Portland, Oreg. (USA)). Dec 1976. 79p. TIC. 

The Portland Energy Conservation Project consists of four 
major tasks: (1) collect data base; (2) develop an energy conservation 
plan; (3) revise codes; and (4) revise capital budgeting procedures. 
The work program for Task 2 includes the following: develop 
methodology for Portland Energy Plan; develop framework for 
measuring the impacts of energy cost increases and supply reduc- 
tions; develop conservation choices for each sector; and refine and 
recommend an energy conservation plan for Portland. This report 
examines the conservation choices for the commercial sector. How 
energy is used today and ways to save in finance, real estate, 
insurance, communications; and utilities are summarized. Ways to 
implement educational, incentive, and mandatory programs are 
given. Seven conservation programs aimed at commercial buildings 
in Portland are analyzed, and the percent by which each would 
reduce commercial energy needs in 1995 is calculated. Impacts of 
price increases and supply cutbacks are also determined. (MCW) 


59950 (NP—22227) Portland Energy Conservation Project. City 
energy plan: choices for saving energy in the government sector. 
Mazziotti, D.F.; Crandall, G.M. (Skidmore, Owings and Merrill, 
Portland, Oreg. (USA)). Feb 1977. 86p. TIC. 

Energy use by state government is identified for city vehicles, 
city buildings, sewer and water systems, street lighting, traffic lights, 
park lighting, public schools, office buildings, and solid-waste sys- 
tems. Energy conservation choices in these systems are identified. 
Impacts of price increases and supply cutbacks are discussed. An 
appendix contains additional data on Portland employment and total 
energy use. (MCW) 


59951 (NP—22228) Portland Energy Conservation Project. City 
energy : choices for saving energy in the residential sector. Maz- 
ziotti, D.F.; Crandall, G.M. (Skidmore, Owings and Merrill, Port- 
land, Oreg. (USA)). Jul 1976. vp. TIC. 
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Detailed data are provided for energy consumed by space 
heating, water heating, appliances, lighting, and total home energy 
use. Ways to save in these areas are also indicated. Educational, 
incentive, and mandatory programs to implement these savings are 
outlined. Eighteen conservation programs for the city of Portland 
and the metropolitan region are described. Each program is created 
by combining specific conserving actions with a specific implemen- 
tation method. The cost and savings resulting from the conserving 
actions are calculated. (MCW) 


59952 (NP—22230) Portland Energy Conservation Project. 
Energy and land use: comprehensive plan working paper No. 13. 
— Owings and Merrill, Portland, Oreg. (USA)). Fal 1976. 

. This paper describes: energy issues facing Portlanders; how 
energy is used in Portland today; and alternative policy and zoning 
choices which can conserve energy and which should be considered 
in developing a comprehensive plan for Portland. Land-use decisions 
are largely regulated by: written policy statements which are used to 
guide city bureau decision making, and zoning ordinances which 
regulate the location of different land uses, the amount of land 
required for each use, and the height, bulk, and setback of each 
building. The purpose of this paper is to describe land-use policy and 
zoning options that can be used to promote energy conservation. 
The paper is intended to initiate widespread public discussion. The 
discussion is limited to land use, and as a consequence, conservation 
relating to building construction and building codes is not included. 


59953 (NP—22254) Energy conservation and state legislatures. 
Based on the energy conservation workshop for Region VIII State 
Legislators, Denver, Colorado, December 10—11, 1976. Carpenter, S. 
(comp.). (Rocky Mountain Center on Environment, Denver, Colo. 
(USA)). 1976. 64p. TIC. 

The workshop was held to increase the participants’ aware- 
ness of the general need for energy conservation, to interest legisla- 
tors in promoting energy conservation legislation, and to provide 
information about specific practices that can further conservation 
efforts. Following an Introduction by Dudley Faver, Energy Con- 
servation: An Overview was presented by Dr. Ronald Doctor. The 
remainder of the agenda included speeches entitled: Federal Legisla- 
tion Which Affects the Development of State Energy Conservation 
Activities, Dr. Dwight Connor; An Overview of State Energy 
Conservation Activities, John Milhone; New Building Standards, 
Craig Lentz; Lighting Standards, Robert Mabes; Retrofitting Stan- 
dards, Craig Lentz; and Public Utility Rate Structures, Jack Schutz. 
Subjects on other legislative initiatives were covered: Agriculture, 
Dr. Ralph Hansen; Appliance Standards, Douglas Larson; Educa- 
tion, Dr. Calvin Anderson, Buie Seawell; Energy Audit, Pan Doss; 
Renewable Resources, David Updegraff; State Procurement Stan- 
dards, Ron Lehr, John Vogt; and Transportation, Chuck Mitchell. 
The final paper, The Role of the State Legislator in Promoting 
Energy Conservation, was given by Mary O'Halloran. (MCW) 


59954 (NP—22336) Energy conservation guidelines for state 
buildings and facilities. (Massachusetts Energy Policy Office, Boston 
(USA)). Jun 1976. 133p. TIC $1.00. 

brief discussion on energy management, followed by pro- 
gram recommendations, comprises Section I. Analyzing the program 
to reduce energy consumption in the state office buildings is covered 
in Section II with specific procedures on performing an energy audit 
and reaching an energy goal (methodology and implementation 
given). Energy conservation measures discussed are siting, building, 
lighting, power, heating, ventilation, air conditioning, plumbing, 
vertical transportation, solid waste, and operation and maintenance. 
(MCW 


59955 (ORNL—5249) Transportation energy conservation data 
book: supplement IV. Shonka, D.B.; Patterson, P.D.; Loebl, A.S. 
(Oak Ridge National Lab., Tenn. (USA)). Aug 1977. Contract W- 
7405-ENG-26. vp. Dep. NTIS, PC A10/MF AO. 

is document is the fourth in a series of supplements to 
ORNL-5198, Transportation Energy Conservation Data Book: Edi- 
tion I (EAPA 3:527). The Data Book series is being compiled and 
published by ORNL under contract with the Transportation Energy 
Conservation (TEC) Division of the Energy Research and Develop- 
ment Administration (ERDA). Data on transportation characteris- 
tics, energy consumption, and other related variables are presented 
in tabular or graphic form. For the user’s reference, a glossary, a 
bibliography, energy conversion factors, and an index to information 
presented in Supplement IV are provided. Some of the specific items 
presented on transportation modal characteristics include fleet ve- 
hicular stock data, automobile choice and ownership characteristics, 
information describing commuting and long distance travel patterns, 
new car sales by market segment, electric vehicle production, and 
statistics on bicycle stock and usage. Transportation energy demand 
projections in general, and in detail for the marine sector, are 
presented, as well as sales-weighted miles per gallon figures by 
weight of automobile, model year, and automobile producer. Other 
transportation-related information included in Supplement IV are a 
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graphic presentation of President Carter’s tax-rebate schedule, a 
comparison of the nominal and real price of line, and a descrij 
tive list of the current safety standards. Finally, detailed data on 

US total population and its migration patterns are presented. The 
second edition of the TEC Data Book will update and integrate the 
information provided in Edition I and the Supplements. The planned 
date of publication for this document is October, 1977. 


59956 (OT-Report—75-58) Telecommunications 
for travel: an energy conservation . Lathey, C.E. - 
Eo of Commerce, Washington, D.C. (USA)). Jan 1975. 106p. GPO 
This document contains information concerning the substitu- 
tability of telecc ications for the information-handling activities 
of transportation. '"Telecommunications” as used in this document is 
intended to mean all types of communications which permit the 
acquisition, transmission, handling, transfer, and dissemination of 
information through the use of the electromagnetic frequency - 
trum. Following the introductory chapter, Section II, Con 
sumption: Transportation and Telecc ications, comments on 
some of the means implemented to conserve energy since the energy 
crisis in mid-1973; reviews energy consumption by the transportation 
and telecc ications technologies; addresses the subject of trans- 
portation/telecc ications tradeoffs; looks at intraurban travel; 
examines the decentralization of work forces; and investigates the 
nature of intercity travel. Section III, Factors Relating to And 
Influencing Travel, investigates and comments on the characteristics 
of automobile travel; discusses the nature and information needs of 
U.S. work forces; looks at recent automobile and telecommunica- 
tions growth trends; and reviews past and current research on the 
subject of telecc ications as a substitute for transportation 
activities involving information handling. Section IV, Teleconfer- 
encing as a Substitute for Travel, reviews research conducted both | 
in the United States and abroad as it concerns the use of teleconfer- 
encing using voice, video, computer-communications, and combined 
media. Section V, Sources of Information, lists documents that have 
been researched and referred to in the development of this docu- 
ment. (MCW) 


59957 Overview of energy conservation research at Lawrence 
Berkeley Laboratory. Rosenfeld, A.H. (Lawrence Berkeley Lab., 
CA). Energy Build.; 1: No. 1, 3-6(May 1977). 

The current projects concerning energy use in buildings and 
in energy conservation being carried out at Lawrence Berkeley 
Laboratory are described. Research centers are expanding the use of 
natural lighting in buildings via reflecting devices (mirrors and 
optical shutters). A computer analysis of energy usage in residential 
and commercial buildings is under way utilizing optimum structural 
design features. The indoor air-quality program is described. The 
solar heating and cooling program aims to develop an inexpensive, 
solid-state controller to operate an optimal combined system and to 
develop an ammonia-water absorption air-conditioner. Energy con- 
servation research includes a program to collect data on patterns and 
efficiency of electricity use in California; conservation studies on 
commercial-lighting; load management for agricultural pumping; 
industrial co-generation; retrofit insulation for hot water heaters and 

















ceiling insulation for gas-heated homes; and flow restrictors for 
showers. Energy consumption patterns of the USA and Western 
Europe are briefly examined. Summer studies on efficient use of 
energy were organized in 1975. In 1976, emphasis for summer work 
was devoted to developing the Energy Extension Services and this 
project will continue in 1977. (MCW) 


59958 3M Commute-A-Van ; status II. Owens, 
R.D.; Sever, H.L. St. Paul; 3M Co. (1977). ay Mende ge 5 

A vanpooling program was launched at 3M Center, St. Paul, 
Minnesota in April 1973 with six vans; in January, 1977, it consisted 
of 86 vans. Significant transportation, environmental, and energy 
benefits have been achieved as a direct result of the program. This 
report updates and incorporates the essential material of the May 
1974 Status Report I; it includes: Basic Proposal, Pilot Program, 
Expansion Strategy and Current Operations, Surveys, Future Direc- 
tions, and Conclusions. Status II is designed primarily to serve as a 
manual for those interested in introducing vanpooling to their orga- 
nizations. (MCW) 


59959 Conservation in buildings and community systems. Savitz, 
M.L. (Energy Research and Development Administration, Washing- 
ton, DC). pp i99-205 of In Energy technology IV: confronting 
reality. Hill, R.F. (ed.). Washington, DC; Government Institutes, 
Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

ERDA’'s approach to conservation is to build the concept into 
everyday life by designing energy efficient products and systems and 
substituting abundant fuels for gas and oil. Success in the market- 
place, where the government role is now reversed to that of vendor, 
will determine the degree of commercialization of new technologies. 
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To accomplish this, ERDA will (1) help to set energy efficient 
materials and standards for retrofitting and constructing buildings; 
(2) help to establish community energy management programs; (3) 
provide information and encourage efficient technology and con- 
sumer products; and (4) disseminate and transfer technology. Central 
to this program is the promotion of an energy efficient built environ- 
ment that offers choices to the consumers. Projects are selected for 
funding on the basis of the relationship of “threshold criteria” to 
investment and energy benefit criteria. (DCK) 


59960 Energy conservation by symbiosis. Sherry, E.V. (Air 
Products and Chemicals, Inc., Allentown, PA). pp 206-213 of In 
Energy technology IV: confronting reality. Hill, R.F. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 

From 4. energy a conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Public utilities and private industry, acting in symbiotic de- 
pendence, have an opportunity to accomplish a number of energy 
conservation goals that have been hampered by restraints on the 
marketing, regulation, and use of fuels. Cooperative efforts to in- 
crease the competition among suppliers should concentrate on 
changing attitudes about the separate roles of the private and public 
sectors. These are viewed differently in other countries, where 
different conditions and lifestyles result in various relationships 
between utilities and industries. Examples of cooperation can be 
found in New Orleans and Ohio, where utilities give industrial 
customers data on electricity demand and capacity for better load 
management. The goodwill of regulators is needed so they can 
encourage cooperative systems, which function best in a healthy 
economy and with high public confidence and optimism. 11 refer- 
ences. (DCK) 


59961 Industrial energy conservation. Harvey, D.G. (Energy 
Research and Development Administration, Washington, DC). p 
214-231 of In Energy technology IV: confronting reality. Hill, R.F. 
(ed.). Washington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

ERDA programs for industrial energy conservation empha- 
size demonstrating and promoting new energy-saving technologies 
to improve plant efficiency, fuel substitution, and efficient use of 
materials. ERDA has identified the most energy-intensive industries 
that are responsible for the major portion of industrial consumption. 
The program involves both a horizontal effort to examine widely- 
used processes to reduce waste energy and a vertical look at these 
processes in specific industries. Charts illustrate key processes, 
annual energy losses, and potential savings from key programs for 
the chemical, steel, petroleum refining, aluminum, food processing, 
cement, production agriculture, paper, textile, and glass industries. 
ERDA projects energy savings of 5 quads by 1985 and 8 quads by 
1990 as a result of there programs. (DCK) 


59962 Energy conversion problems from the industrial users 
viewpoint. Feeley, F.G. Jr. pp 232-239 of In Energy technology IV: 
confronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States oF America (USA) (14 Mar 1977). 

See CONF-770353—. 

Industries that have been burning clean, inexpensive, conve- 
nient energy face many problems in the push to convert to coal. 
Changes in package boiler design have, over the years, been based 
on burning fuels without noncombustible residues. Conversion to 
coal will require a costly re-design in addition to more equipment 
maintenance. Plants designed for fuels arriving by pipeline often lack 
the space needed for coal piles and waste handling. New coal- 
burning equipment costs as much as three times the price of compa- 
rable oil and gas units for large plants; and even more for small 
plants because of the extra space and equipment needed. Pollution 
control costs must be added to the already expanded costs for 
construction, maintenance, and operation. High-quality coals are 
now being burned to make steam when they should be held in 
reserve for metallurgical purposes. Other problems include the 
shorter running capability of gas turbines powered by coal, the need 
for new space-heating designs, and the unacceptability of dirty fuels 
in some manufacturing processes. Americans, believing that technol- 
ogy can fix all problems, may have unrealistic hopes for a new cheap 
energy to meet their needs. (DCK) 


59963 Applications of technology to industrial processes for 
energy conservation. Pool, R.B. (Kaiser Aluminum and Chemical 
pon & Pleasanton, CA). pp 240-245 of In Energy technology IV: 
confronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 
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New product technology, requiring time, money, and re- 
search and development effort, must take place before industry can 
reduce its present energy consumption by 20 to 30 percent. New 
processes must be found and implemented that allow a more efficient 
application of energy to manufacturing processes. Rising energy 
prices will provide much of the impetus with new construction, but 
investment in existing plants is not as price-sensitive and requires 
ERDA to become more heavily involved in sharing the investment 
risks with private industry. Comparisons with seemingly more-effi- 
cient European plants may overlook the fact that U.S. plants are 
often older and subject to strict environmental constraints. A joint 
private and public effort, with more government incentives to devel- 
op conservation technology, should include tax credits and faster 
write-offs. Financial incentives will be more effective than conserva- 
tion mandates. The energy gap, however, will require new energy 
sources beyond any savings from conservation. (DCK) 


59964 Portland Energy Conservation Demonstration Project. 
Volume IV. Model code revisions. Mazziotti, D.F.; Hemphill, M. 
Portland, OR; Bureau of Planning (1977). 158p. (NP—22163). Office 
of Policy Development and Research, Washington, DC. 

Volume 4 of the Portland Energy Conservation Demonstra- 
tion Project (PECDP) is designed to acquaint public policy decision- 
makers with the types of municipal code provisions that will result in 
energy savings within their communities. Legal issues that should be 
considered in code design and implementation are also discussed. In 
order to accomplish this task, the volume has been divided into four 
chapters: Chapter 1 sets out the two main areas of a city’s powers 
(police power and taxing power) that are relevant to the implemen- 
tation of conserving measures and examines the major stumbling 
block to local attempts at such actions; namely, the Commerce 
Clause of the U.S. Constitution. Chapter 2 presents a general meth- 
odology for the identification of those parts of the municipal code 
structure that significantly affect or have the potential to significant- 
ly affect energy use within a local jurisdiction. Chapter 3 sets forth 
certain model code provisions and their respective "legislative pack- 
ages”. Models have been provided for each major legal and technical 
(energy) rationale which may be used at the local level. Chapter 4 
examines the methodology involved in the production of this report 
as well as discussing the difficulties encountered. The rationale here 
is that Portland, like any city, has real-world constraints on its 
actions that go beyond the niceties of the theories of energy conser- 
vation and legal structures. 


59965 Energy Conservation Commission report, February 1, 
1975—January 31, 1977. Austin, TX; Energy Conservation Commis- 
sion (1977). 106p. (NP—22193). 

In Jan. 1974 the Austin (Texas) City Council appointed an 
Energy Conservation Commission to study and recommend energy 
conservation programs for the city. The activities of the commission 
between Feb. 1975 and Feb. 1977 are reported. Energy consumption 
and conservation plans related to residential use of electric power 
and fuels, and to street lighting are included. (LCL) 


59966 Industrial energy conservation: a handbook for engineers 
and managers. Reay, D.A. Elmsford, NY; Pergamon Press Inc. 
(1977). 370p. . 

The book is concerned with the industrial consumer of 
energy. There are now many opportunities for one sector of industry 
to benefit from the developments that are routinely applied to 
conserve energy in another sector; one main aim of this book is to 
identify these opportunities. Considerable data are available on 
energy-conservation techniques and the cost of implementation; it is 
also the ce of the book to present some of this data in a manner 
that will be of interest and value to the energy manager or his 
equivalent. The energy manager will need answers to the following 
questions, and answers are provided: what items of plant use energy; 
how efficiently is the energy used; can the efficiency of energy 
utilization be improved--if so, how can improvements be implement- 
ed (e.g., good housekeeping, modified plant utilization, different 
fuels, plant modification or plant replacement); what energy savings 
will result; who can advise on and/or implement the improvements 
needed; and how much will it cost. (MCW) 


59967 Energy conservation: can it help cure the energy crisis. 
Glen, R. Eng. J. (Montreal); 59: No. 4, 43-45(1976). 

The reason energy conservation is so unattractive is the 
philosophy lurking behind every slogan--use less energy and pay 
more for it. But some conservationists feel that if it were pegged as 
the top priority and backed by positive inducements, energy conser- 
vation could be made more palatable. 


59968 After the energy crisis: energy 
City of Burbank (1976). vp. (NP—22237). 

This document unites the City of Burbank’s current and 
proposed energy-independence programs into a coherent framework 
of energy management. This framework generally applies to any 
organization desiring to reduce its dependence upon oil and natural 
gas. It particularly applies to local governments responsible for 
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generating and distributing their own electrical power. An Energy 
Master Plan uses management-by-objectives to organize its energy 
conservation activities. The Master Plan embodies the energy-inde- 
pendence strategies of long-range energy substitution, constant 
energy conservation, and leadership by example and communication. 
An energy monitoring and forecasting system uses energy audits of 
buildings and a novel feature, the Energy Impact statement. An 
energy legislation and regulations monitoring system enables the 
City to more effectively lobby for desired energy policies. The grant 
work outlined in this document enables the City to make a thorough 
commitment to the Federal Energy Administration’s voluntary Utili- 
ties Conservation Action Now program. Thus, energy management 
increases the ability of local governments to cooperate with other 
levels of government. 


59969 Third annual energy conservation management conference. 
Portland, OR; Bonneville Power Administration (1976). 102p. 
(CONF-7603102—). of the Interior, Washington, DC. 

From 3. annual energy conservation management conference; 
Portland, Oregon, United States of America (USA) (18 Mar 1976). 

Eleven papers were presented at the conference, with titles 
and authors as follows: Northwest Energy Situation, Don Hodel, 
Bonneville Power Administration; Energy Management in Build- 
ings, Carl Fullman, Energy Management Services; Automobile 
Energy Conservation, Bob Allen, McDonnell Douglas Corp.; 
Northwest Energy Policy Project, Myron Katz; Heat Recover 
Techniques and Applications, Elric Saaski, Sigma Research, Inc.; 
Electric Utility Rate Design Study: A Progress Report, Robert 
Uhler, EPRI; Electric Heat Pumps in TVA’s Service Area, J. W. 
Ward, Tennessee Valley Authority; Energy Conservation Research 
and Development for the Naval Shore Establishment, John M. 
Slaminski, Naval Construction Battalion Center; The Cupertino 
Story and Electric Vehicles Used in the U.S. Postal Service, T. W. 
Martin, U.S. Postal Services, Western Region; Solar Energy and Its 
Relation to Other Energy Systems, J. H. Zettel, Johns-Mansville 
Sales Corp.; and Electric Utility Industry and Conservation, Jack B. 
Robertson, Federal Energy Administration, Region X 


59970 Van pool. Los Angeles; Commuter Computer Van Pool 
(1976). 24p. (NP—22366). 

Vanpooling is a new, exciting, and attractive low-capital 
transportation mode that can help to alleviate the transportation 
problems of many segments of the population--the daily commuter, 
the elderly, the outlying employer, and the economically disadvan- 
taged. The implementation of a Southern California multi-employer 
vanpool program will benefit the general public, large and small 
employers, and, of course, the commuter participant. The several 
corporations throughout the country that have started programs 
involving vans have reported success in the following areas: reduc- 
tion of pollution, energy consumption, and traffic congestion; lower 
parking requirements; increasing the level of punctuality and reduc- 
ing absenteeism; large savings in commuting costs to members of 
vanpools; improvement of morale within each company as a result of 
the close relationship between driver/rider; and saving of vehicle 
miles travelled (VMT). In order to formulate a vanpooling plan in 
the Los Angeles area, three major companies were visited during the 
study to observe operation of their vanpooling programs. Some data 
are presented from Houston, Texas (Continental Oil Co.), Minneapo- 
lis, Minnesota (Minnesota Mining and Manufacturing Co.), and Los 
Angeles (The Aerospace Corporation). Applying a formula to the 
downtown Los Angeles area, it has been proposed that the vanpool 
program not be that of an individual company, but rather a multi- 
company effort utilizing the services of Commuter Computer, an 
area-wiGe carpool matching service and non-profit corporation. 


(MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 58275, 58502, 59878, 59885, 
59887, 59888, 59906, 59907, 59909, 59929, 59968, 59987, 59988, 
59997, 59998, 59999, 60000, 60002, 60003, 60005, 60037, 60044, 
60051, 60063 


59971 (BNL—22728) Integrated multi-regional energy and inter- 
industry model of the United States. Goettle, R.J. IV; Cherniavsky, 
E.A.; Tessmer, R.G. Jr. (Brookhaven National Lab., Upton, N.Y. 
(USA)). May 1977. Contract EY-76-C-02-0016. 7ip. (CONF- 
770526—2). Dep. NTIS, PC A04/MF AOI. 

From ORSA/TIMS meeting; San Francisco, California, 
United States of America (USA) (May 1977). 

The energy sector of the proposed formulation is represented 
in a detailed multi-regional linear programming model. This model 
optimally allocates regionally produced energy resources and selects 
the optimal regional mix of energy supply, conversiion, and demand 
technologies according to least cost or other important criteria (e.g. 
an aggregate environmental index or foreign energy imports) to meet 
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projected regional energy demands. Regions are linked by both 
imports and exports of natural resources and converted fuels or 
products, including electricity. Resources are characterized by 
region-specific supply functions, and regional energy demands are 
specified in terms of functional end use. The energy sector model is 
integrated with a multi-regional Leontief interindustry model of the 
economic system. Here, regions are linked not only by inter-regional 
energy flows but also by inter-regional industrial flows. The tradi- 
tional components of final demand result from macroeconomic pro- 
jections of regional product and its composition and may be derived 
from a typical multi-regional econometric model. The advantages of 
this integrated formulation are (1) the LP formulation allows for 
intraregional interfuel substitution and variable inter-regional energy 
trade patterns; these are precluded in a standard multi-regional 
interindustry model; and (2) the interindustry formulation, though 
accepting structural overrides from the LP in regional energy pro- 
duction, conversion, and consumption activities, preserves the con- 
ceptual dependency of the energy sector on the larger regional 
economic system in which it is embedded. Two solution methodolo- 
gies are outlined. The first is an iterative technique that has been 
successfully employed in a national version of this integrated model. 
The second is a reduced system LP formulation of the combined 
model. 


59972 (CONF-760744—, pp 37-51) Energy sources of the future. 
Sanders, J.P. (Oak Ridge National Lab., TN). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

In evaluating the choices for possible energy sources of the 
future, it is important first to realize that we have come to the end of 
an era--the era of cheap fossil fuel. A study of the history of energy 
usage in his country will indicate a “take off’ occurred in our energy 
consumption rate in the mid-1950s; this was followed by an increase 
in the use of electricity as a more convenient energy source in the 
mid-1960s. Associated with the generation of increasing amounts of 
electricity were the conversion losses that are inherent in normal 
steam cycles. Our future needs can be projected on the basis of the 
population growth and the energy consumption rate per capita. An 
extrapolation of these needs minus the amount of fossil fuel that we 
can obtain or afford to import shows clearly the demand placed on 
domestic supplies. After an allowance is made for the remaining 
fossil reserves plus optimistic projections for energy from geother- 
mal, hydroelectric, oil shale, and solar sources, a deficit remains. It 
appears that nuclear fission energy is the only developed source that 
has a possibility of filling this deficit between the present and the 
year 2000. Past that date, there is hope that nuclear fusion energy or 
some other of the developing technologies will be available to 
supply the need. 


59973 (ILASA-PP—77-4) New approach in energy demand. Part 
I. Methodology and illustrative examples. Beaujean, J.M.; Chaix, B.; 
Charpentier, J.P.; Ledolter, J. (International Inst. for Applied Sys- 
tems Analysis, Laxenburg (Austria)). Mar 1977. 41p. Dep. S$ (US 
Sales Only), PC A03/MF AO1. 

A great deal of work has been carried out on the relation 
between per capita GNP and per capita energy consumption. In this 
paper the authors substitute the structure of GNP to its absolute 
level. Three sectors only were retained: agriculture, industry, and 
services (including transportation). The relation between per capita 
energy consumption and GNP structure explicitly constructed and 
adjusted on data is a potential in the space of GNP structures. 


59974 (LA-UR—77-35) Energy predictions. Freiwald, D.A. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 39p. (CONF-761242—1). Dep. NTIS, PC A03/MF 
AOl. 

From Dresser Industries annual technical and engineering 
conference; Dallas, Texas, USA (8 Dec 1976). 

Briefs describe 33 charts, graphs, and schematics offering 
some recent history and perspectives on the world and U.S. energy 
situation and the problems for survival facing the world. Of interest 
is Figure 28, showing the Club of Rome’s model of the earth in 
terms of resource consumption, food, money, people, pollution, etc. 
A computer was asked to extend recent history into the future and 
results indicate a collapse of the industrialized system towards an 
agrarian culture around the year 2025. It is noted that the model did 
not consider technological initiative or man’s willingness to change 
lifestyles. The final (33) schematic is a guesstimate of noticeable 
impact timescales, indicating when research projects on transition or 
ultimate energy sources at LASL might be expected to yield impact. 
(MCW) 


59975 (LA-UR—77-685) Patterns of energy production in the 
Southwest. Kolstad, C.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 5p. (CONF-770336—1). 
Dep. NTIS, PC A02/MF AOI. 
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From American Society of Mechanical Engineers symposium 
on the imps-t of energy development in the southwest; Albuquer- 
que, New Mexico, United States of America (USA) (17 Mar 1977). 

The southwest states of Arizona and New Mexico are energy 
rich, particularly New Mexico. Data is presented establishing the 
region's position with respect to coal, oil, gas, and uranium re- 
sources. Further, this status is reflected in current patterns of energy 
production, data on which are presented. Additionally, price infor- 
mation is presented which explains, in part, current energy produc- 
tion patterns in the region. 


59976 Our national energy problems: creating energy choices for 
the future. Manning, W.F. (Energy Research and Development 
Administration, Washington, DC). pp 86-95 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The United States must shift to new primary forms of energy. 
Twice before, it has happened: from wood to coal in the 19th 
century and to oil and gas in this century. Each time it took about 60 
years to reach maximum use. We cannot afford to take another 60 
years to accomplish the changeover we need now. These words 
were a call to action made to the American people when the 
National Energy Research, Development, and Demonstration Plan 
of ERDA was announced. 


59977 (PB—266240) Forecast of likely U.S. energy supply/ 
demand balances for 1985 and 2000, and implications for U.S. energy 
policy. Working document. Gustaferro, J.F.; Maher, M.; Wing, R. 
(Domestic and International Business Administration, Washington, 
D.C. (USA). Energy Analysis Div.). 20 Jan 1977. 174p. NTIS PC 
A08/MF AO1. 

This report projects future U.S. energy balances based on a 
1.2% per capita energy growth rate. These balances take into 
account declining U.S. and world oil and gas reserves and limitations 
on fuel substitutability. 


59978 (PB—266256) Western energy/environment monitoring 
study: planning and coordination summary. D'Alessio, G.J. (Environ- 
mental Protection Agency, Washington, D.C. (USA). Office of 
Energy, Minerals and Industry). Mar 1977. 25p. (EPA—600/7—77/ 
024). NTIS PC A02/MF AOI. 

Report on Interagency Energy-Environment Research and 
Development Program. 

This report is a summary of the planning, coordination and 
implementation mechanisms which provide the framework for the 
Western Energy/Environment Monitoring Study. This Study in- 
volves participation by elements of EPA, NASA, NOAA, and 
USGS and is a segment of the Interagency Energy/Environment 
Research and Development Program administered by EPA. 


59979 (PB—266830) A user's guide to the M.1.T. world energy 
demand data base. Part II. Data index. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). May 1976. 172p. (MIT/EL—76/ 
011WP). NTIS PC A08/MF AO1. 

This data base is assembled as part of an econometric study of 
world energy demand. The work is part of a project to develop 
analytical models of the world oil market. The data description 
listing is designed to be used both as a general index and as a 
reference key to the data base. It is concise enough to serve as an 
overview for an individual who wishes to determine what data is 
present, and it is indispensable to the on-line user who requires a 
guide to the mnemonics and abbreviations. 


59980 (PB—266836) Energy situation. (Federal Energy Admin- 
istration, Washington, D.C. (USA)). Jul 1976. 23p. (FEA/T—77/ 
177). NTIS PC A02/MF AO1. 

Energy trends over the past year show increasing imports and 
a steadily rising consumption rate in the United States. Even with 
sharp increases in energy — following the Arab embargo, the use 


of energy per dollar GNP has remained relatively stable. Domestic 
oil production, which has been declining since 1970, will continue to 
do so, but at a rate less than that experienced prior to the 1973-1974 
embargo. Production will stabilize and then increase in the next few 
years as approximately 1.6 million barrels per day of Alaskan oil is 
transported to the lower 48 states. 


59981 Interindustry energy demand and aggregation of input— 
ofp tables. Kymn, K.O. Rev. Econ. Stat.; 59: No. 3, 371-374(Aug 
19 


It is well known that woe pe of input-output tables into 
smaller orders involves a trade-off between aggregation bias and 
reduction in the order of the table. The high cost of dealing with 
367-order tables and the need for small-order tables in dynamic 
economic models are important reasons for selecting the optimal 
aggregation method and specifying the quantitative nature of the 
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trade-off. In this note it is argued that significant aggregation of the 
86-order input-output table may be possible without seriously affect- 
ing the power of the aggregated table to forecast energy sector 
output levels. An aggregation system is presented, using the 1963 86- 
order table in which non-energy sectors are merged while maintain- 
ing the energy sectors. 


59982 Energy technology in perspective. Hood, E.E. Jr. (General 
Electric Co., Pittsburgh). pp 20-25 of In Energy technology IV: 
confronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

The energy crisis, when viewed in reasonable perspective, 
falls between the idea of a new era we cannot control and a 
recognition that energy resources have never been static. The 
American people need to be persuaded that there is an energy 
problem and that there are no simple solutions that will respond 
instantly to rapid funding. The magnitude of U.S. energy demand 
requires large-scale, time-consuming technological change and will 
impose significant impacts as a result of shifts in the energy mix. 
Considerations of time scale, economic, environmental, and social 
costs, and viability must accompany the research and development 
of each option through a four-stage progression from the conceptual 
stage to commercialization. In spite of recent setbacks, Mr. Hood 
feels the time and money already invested in the nuclear option and 
its importance in supplementing gas and oil until other options are 
developed warrant continued research and development. We need 
tough criteria for selecting the projects to carry through to commer- 
cialization, he states. He recommends that our first steps be rational 
conservation programs, a national commitment to make coal and 
nuclear power environmentally acceptable, and formulation of a 
comprehensive sequential national energy policy. (DCK) 


59983 Energy user organizations and their role. Kennedy, J.B. 
pp 246-255 of In Energy technology IV: confronting reality. Hill, 
R.F. (ed.). Washington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Industrial users of energy began warning of approaching 
supply problems in the mid-1960s and took independent actions, 
intensified after the 1973 oil embargo, to form associations like the 
Electricity Consumers Resource Council (ELCON) that could focus 
on the national ramifications of energy supplies. National organiza- 
tions such as the Business Roundtable, the U.S. Chamber of Com- 
merce, and the National Association of Manufacturers (NAM) 
supply energy data and assistance to groups like ELCON, the 
Industrial Users Forum, and the Petrochemical Energy Group. 
National trade associations have coordinated conservation reporting 
to the government and have helped to identify the impacts that 
energy issues will have on specific industries. A less formal group, 
the Industrial Energy Group, encourages discussion and information 
sharing between energy managers. State organizations include a 
state-level Chamber of Commerce and National Industrial Council in 
addition to specialized user groups. Many of these organizations, 
operating with little or no staff, serve as industrially-oriented inter- 
venor groups. Originally single-purpose in scope, the groups have 
enlarged their concerns to include the demand and price as well as 
supply aspects. The role of ELCON is described to illustrate how 
one group has organized and functioned. (DCK) 


59984 Energy future. King, L. pp 455-458 of In Energy technol- 
ogy IV: confronting reality. Hill, R.F. (ed.). Washington, DC; 
Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

In spite of little progress in recent years, a new public attitude 
toward energy development is seen in conference attendees’ ques- 
tionnaire responses that reflects an awareness that lower energy 
growth rates are accepted. Our complex society has introduced 
multi-dimensional pressures from the political, social, cultural, and 
economical as well! as the energy sectors. The new Administration's 
policy of putting some of the people who frustrated past efforts into 
decision making positions is viewed as a positive step toward elimi- 
nating some of the polarization over technological and developmen- 
tal issues. A quiet process of educating the nation and its leaders is 
taking place and may result in more progress toward resolving 
energy problems. (DCK) 


59985 Analysis of ET 4 surveys. Hill, R.F. pp 474-482 of In 
Energy technology IV: confronting reality. Hill, R.F. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 
From 4. energy —— conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar i977). 
See CONF-770353—. 





DEC. 31, 1977 


Three surveys were conducted during the conference; atten- 
dees were asked to give their opinions on matters of importance to 
the nation’s energy future and the development of the necessary 
energy technology. Between 254 and 481 of the 1,200 attendees 
responded to each of the questionaires. In addition to expressing 
their opinions on energy and technology policy, they were asked to 
forecast the mix of energy sources and the total amount of energy to 
be used in the year 2000, and to describe how they believe energy 
research and development money should be spent in 1978. The 
results indicate an average forecast of 128 quadrillion Btu of energy 
use in the year 2000, an annual growth rate of 2.4 percent compared 
with a pre-1973 annual growth rate of about 3.5 percent. The 
respondents forecast a slight decline in domestic oil production, a 
small but continuing increase in oil imports, a decrease in natural gas, 
almost a tripling of coal use, a seven-fold increase in nuclear, and 
about 10 percent of the total coming from the new or emerging 
technologies in oil shale, biomass, geothermal, solar, wind, and 
fusion. The respordents also see a need for increasing research and 
development programs with the emphasis on conservation, solar, 
fusion, synthetic fuels, breeder reactors, conventional coal, and 
conventional nuclear. 


59986 Efficient use of energy. Smith, C.B. (Applied Nucleonics 
Co., Inc., Santa Monica, CA). pp 121-132 of In Energy LA: tackling 
the crisis. Robinson, J.W. (ed.). North Hollywood, CA; Western 
Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The availability of abundant supplies of energy is a matter of 
great concern throughout the world. Energy is directly linked to 
food production, industrial output, wealth, health, and life style. At a 
time when fuel and energy costs are escalating and scarcities are 
appearing, more efficient use of available energy sources is the best 
short-term alternative for helping to extend the supplies of energy 
available at reasonable cost. Opportunities for more efficient use of 
energy by end users are discussed. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 58305, 59892, 59899, 59900, 
59901, 59902, 59905, 59906, 59917, 59918, 59921, 59922, 59923, 
59924, 59926, 59933, 59937, 59940, 59952, 59953, 59960, 59982, 
59984, 59985, 60012, 60019, 60023, 60024, 60045, 60730 


59987 (AD-A—038683) Geopolitics of energy. Volume I. '1976- 
2000’. Final report. Conant, M.A.; Gold, F.R. (International Energy, 
Inc., Great Falls, Va. (USA)). Oct 1976. Contract DNA001-76-C- 
0335. 169p. NTIS PC A08/MF AOIl. 

See also Volume 2, AD-A038 684. 

This study highlights and interprets those aspects of energy 
supply that will engage the interests of states from now until the 
early decades of the 21st Century. The study traces and amplifies 
themes that will preoccupy the great industrial states until such time 
as solar power, nuclear fusion, or other energy sources relieve them 
of the challenge of securing access to adequate and continuous 
supplies of energy. This study also discusses and makes recommen- 
dations on energy policy options that would give the United States 
and allies greater assurance of energy supply. (Auth) (GRA) 


59988 (AD-A—038684) Geopolitics of energy. Volume II. Over- 
view and options. Final report. Conant, M.A.; Gold, F.R. (Interna- 
tional Energy, Inc., Great Falls, Va. (USA)). Oct 1976. Contract 
DNA001-76-C-0335. 87p. NTIS PC A05/MF AO1. 

See also Volume 1, AD-A038 683. 

Contents include: Considerations Affecting U.S. Energy; The 
Nature of the Threat: Emergency Situations; The Nature of the 
Threat: Longer-Term Supply Security Measures; Limiting Vulner- 
ability: The Domestic Component, and International Implications 
and Options; Nuclear Energy; and Policy Recommendations. 


59989 (BNL—22867) Technological ic models for strate- 
Hoffman, K.C.; Jorgenson, D. (Brookhaven National 
Lab., Upton, N.Y. (USA); Harvard Univ., Cambridge, Mass. (USA); 
Data Resources, Inc., Cambridge, Mass. (USA)). 1 May 1977. Con- 
tract EY-76-C-02-0016. 3lp. (CONF-770666—1). Dep. NTIS, PC 
A03/MF AOl1. 
From 7. triennial world congress of the International Feder- 
ation of Automatic Control; Helsinki, Finland (12 Jun 1977). 
Strategic-planning issues in energy policy involve a complex 
mix of technical, economic, environmental, and social considerations 
that must be analyzed and understood. Quantitative analysis can 
assist in the definition of the policy problem and the identification of 
interrelationships between the various elements of policy. Such 
analysis must, of course, be accompanied by and compatible with a 
more qualitative approach to the legal, political, and institutional 
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factors that bear on policy as well as the human-value judgments 
that are involved. A comprehensive set of energy system and eco- 
nomic models have been integrated in a collaborative activity be- 
tween Brookhaven National Laboratory and Data Resources Inc. to 
analyze the effects on economic development of alternative research 
and development strategies and the role of technology in supporting 
broader energy policy objectives of resource conservation and envi- 
ronmental protection. The scope and general structure of these 
models are described along with an outline of policy applications 
that have been accomplished. 


59990 (BNL—22895) Economic and models for 
evaluation of energy policy. Hoffman, K.C.; Jorgenson, D.W. (Brook- 
haven National Lab., Upton, N.Y. (USA); Harvard Univ., Cam- 
bridge, Mass. (USA)). 1976. Contract EY-76-C-02-0016. 44p. 
CO ee ein Dep. NTIS, PC A03/MF A0O1. 

From US-USSR conference on mathematical-economic 


models; Moscow, USSR (16 Jun 1976). 
Models for energy policy assessment have been developed 
using both process analysis and econometrics. The process — 


h 
provides for the incorporation of information on future tec = 
cal and structural changes based on detailed engineering studies. 

econometric approach is well adapted to the description of aggrega- 
tive consumer behavior and economic activity. This paper presents a 
new approach for policy assessment, integrating process analysis and 
econometric models that have been used extensively in energy 
policy analysis and technology assessment. The application of this 
approach is illustrated by an analysis of a national research, develop- 
ment, and demonstration plan for the United States. 30 references. 


59991 (ERDA—77-1) National plan for energy research, devel- 
opment, and demonstration. (Energy Research and Development 
Administration, Washington, D.C. (s4). Jun 1977. 46p. TIC. 

In accordance with Section 15 of the Federal Nonnuclear 
Energy Research and Development Act of 1974 (Public Law 93- 
577), this report presents a discussion of the energy research, devel- 
opment, and demonstration (RD and D) program currently being 
conducted by the Energy Research and Development Administra- 
tion. The RD and D program is in consonance with the President's 
National Energy Plan, submitted to the Congress on April 20, 1977. 
Three components in the Plan to achieve the national objectives are 
to carry out effective conservation programs to reduce the growth 
of energy demand to less than 2 percent; industries using gas and oil 
to convert to other resources; and pursue a vigorous research and 
development program to provide energy source needs for the next 
century. This report considers the Plan in seven chapters: Under- 
standing Conservation; Reviewing the Conservation Technology 
Base; Technologies that Expand Existing Fuel Sources; Technol- 
ogies That Use New Fuels; Development of Support Technologies; 
On-Going Program Planning Studies; and Overview of ERDA's 
Budget. (MCW) 


59992 (NP—22178) New England assessment of the ERDA plan. 
Sacks, I.; Page, A.C. (eds.). (New England Regional Commission, 
Boston, Mass. CA Jan 1977. 41p. TIC. 

The results of the public ERDA regional meeting in New 
England held in Boston on November 30, December 1, and Decem- 
ber 2 are summarized. Participants offered criticism and recommen- 
dations on ERDA's National Plan for RD and D. These included 
recommendations for changes in methods used to forecast future 
demand levels and in specific program areas--conservation, solar, 
biological and environmental di nuclear and fossil fuels. Recom- 
mendations for institutional changes involved ERDA’s relationships 
with New England consumers; New England business and its econo- 
my; and its states, localities, and the whole region. An outline of the 
meeting agenda and personnel was included in an appendix. (MCW) 


59993 (NP—22214) Establishing an energy policy for New York 
State, 1975. Monroe, J. (New York State Legislative Commission on 
Energy Policy (USA)). 1976. 53p. York State Legislative Commis- 
sion on Energy Policy, Albany, NY. 

New York can continue its economic growth while simulta- 
neously diminishing its dependence upon petroleum, eliminating its 
need for additional nuclear fission plants, and reducing pollution. 
Such a plan does not hinge on the development of some new 
technology or energy source (such as fusion), but rather is based on 
the prudent application of available technology, on the use of 
hitherto undeveloped energy resources within the state, and on a 
serious conservation commitment. Energy consumption should be 
reduced to as low a level as is possible through conservation 
measures which do not impose severe economic hardship, and then 
non-polluting energy sources should be substituted for potentially 
dangerous or polluting sources of energy to as great an extent as 
possible. Some reorganization of state agencies is suggested. For 
purposes of research and development of energy technologies impor- 
tant to the state, it is proposed that the present New York State 
Atomic and Space Development Authority be changed to the New 
York State Energy Research and Development Authority with 
changes in its functions, funding, and membership. A second agency, 
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the Office of Energy Utilization and Conservation, is proposed for 
establishing and enforcing efficiency standards and assessing needs 
for new regulations and technologies. The overall plan is open- 
ended: should a technology fail to develop rapidly enough, other 
proven energy sources would be available to take up the gap. 


59994 Energy: keeping our priorities straight. Kreps, J.M. 
Commer. Am.; 2: No. 14, 8-9(4 Jul 1977). 

This article is excerpted from remarks made by Secretary of 
Commerce Kreps at a recent meeting of the Society of American 
Business and Economic Writers. Assuming that an energy crisis does 
exist and that the President's assessments are correct, Mrs. Kreps 
analyzes alternative proposals--some suggestions deal more with 
conservation than with stimulating supply; some are concerned with 
equity and some more with inflationary impact; and some advocate 
free markets and others government controls. The advantages and 
disadvantages of each of these tradeoffs are discussed. She reviews 
the impact and public acceptance of the president's national energy 
program. Shortages are always regressive, and the social and eco- 
nomic impacts of paying for energy according to ability to pay are 
discussed briefly. For four years while the energy crisis has dee- 
pened, nothing has been accomplished. Two options are open--to 
deal with the problem today or tomorrow. Mrs. Kreps concludes 
that the same problems exist tomorrow with the options narrowed. 
(MCW) 


59995 U.S. is still pursuing advanced nuclear technology. Fri, 
R.W. (Energy Research and Development Administration, Washing- 
ton, DC). Energy User News; 2: No. 24, 22(20 Jun 1977). 

A redirection of nuclear energy policy, by accelerating re- 
search programs and slowing demonstration projects like the Clinch 
River Breeder Reactor, emphasizes technological planning for non- 
proliferation while preserving adequate safeguards in order to broad- 
en nuclear options. Energy conservation, emphasis on coal and coal 
conversion, reliance on the light-water reactor, and economic incen- 
tives for developing new energy technologies are seen as the major 
thrust of the President's energy plan. A two-stage reactor program 
will first demonstrate its public acceptability and then pursue ad- 
vanced technologies that will prolong the use of uranium reserves. 
To meet the first stage, the light water reactor will undergo contin- 
ued improvement. The second stage will rely on the centrifuge 
program to increase enrichment capability in addition to a national 
uranium resources exploration (NURE) effort to achieve better 
reserve estimates. Practical demonstration of nuclear technology is 
felt to be the best way to persuade the public that nuclear wastes can 
be safely handled and securely stored. Long-term storage aims will 
allow spent fuel to be retrieved when future technological develop- 
ments warrant its retrieval. (DCK) 


59996 National energy policy for Israel. Sonnino, T. (Soreq 
Nuclear Research Centre, Yavne, Israel). Energy (Oxford); 2: No. 2, 
141-148(Jun 1977). 

A brief outline of a plan for energy supply for Israel to the 
year 2000 is presented. The utilization of energy (as petroleum) and 
the growth of population and GNP from 1948 to 1975 are examined. 
Some guidelines for the future uses of energy and the diversification 
of supply, i.e. the use of coal, nuclear energy, solar heat, and the 
modest role of hydroelectric power, are examined. 


59997 Energy technology IV: confronting reality. Hill, R.F. (ed.). 
Washington, DC; Government Institutes, Inc. (1977). 495p. (CONF- 
770353—). . 
From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 
A separate abstract was prepared for each of 41 papers given 
at eight sessions and seven seminars plus the luncheon address by 
Dr. Robert W. Fri, “Asking the Real Questions”. Abstracts were not 
meet for the three brief talks of the introductory Session A, 
nergy and Reality, namely: “Energy Solutions--A Balanced Ap- 
proach”, by Dr. Eric D. Willis, ERDA AA for Institutional Rela- 
tions; ‘Confronting Reality”, by Dr. Herbert H. Woodson, Universi- 
ty of Texas at Austin; and "Key Legislative Issues in Energy”, by 
Sen. Dale Bumpers from Arkansas. 


59998 Realities for energy policy planning. Linden, H.R. (Inst. of 
Gas Tech., Chicago). pp 12-19 of In Energy technology IV: con- 
fronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

U.S. energy policy should be aimed at providing a sufficient 
energy supply while keeping the long-term economic and environ- 
mental cost to a minimum. The high social and economic achieve- 
ments that have resulted from industrialization create a dilemma in 
choosing policies geared toward extending these benefits worldwide 
and still recognizing the threat of inadequate energy if new technol- 
Ogy cannot develop renewable energy sources in time to supplant 
depleted fossil energy. Accompanying the social and economic gains 
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has been a population growth that could cause an equally rapid 
decline in world standard of living. Assessments of remaining energy 
reserves indicate there is time to develop alternative sources if 
acceptable ways are found to continue using fossil fuels during the 
interim. Planners must take into account that the nuclear option may 
not materialize. Conservation and energy efficiency seem to be 
attainable goals in the housing sector, although the same goals in the 
transportation sector are likely to have both social and economic 
costs. Energy options need to be examined on the basis of their 
ability to provide the basic needs of a growing world population if 
we hope to rely on technological rather than political solutions. 
(DCK) 


59999 Asking the real questions. Fri, R.W. (Energy Research 
and Development Administration, Washington, DC). pp 26-32 of In 
Energy technology IV: confronting reality. Hill, R.F. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

“Certainty and conservation” are seen as the basis for a 
national energy policy that will encourage capital investment and 
greater efficiency in our energy use. An unwillingness to ask the 
crucial questions has so far prevented us from developing a realistic 
policy. Instead of debating price control and regulation, we should 
be asking how much we are willing to pay to solve the energy 
problem. Instead of debating economic doctrine, we should be 
asking if government should underwrite the cost of accelerating new 
technology development. The specific questions to be addressed are 
how are we going to (1) deal with our need for reliable nuclear 
power, (2) cope with the plutonium question, (3) take the risk of 
reactor accident, (4) handle radioactive wastes, and (5) supply fuel 
for domestic and international light water reactors. What is needed 
in addition to certainty is the courage to let the American people 
know the dimensions of the problem and the tradeoffs inherent in 
alternative solutions. (DCK) 


60000 States’ perspective on energy. Busbee, G. (Governor, 
State of Georgia). pp 33-38 of In Energy technology IV: confronting 
reality. Hill, R.F. (ed.). Washington, DC; Government Institutes, 
Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

The Governor of Georgia points out that many concerns are 
primarily energy-based and are felt most acutely at the state and 
local level. Lacking fossil fuels, Georgia imports all but three per- 
cent of its energy resources, which means it must take a somewhat 
different approach than energy-rich states. Strong leadership from 
the President is needed for a national energy policy, but thought 
must be given to coordinating national efforts to implement that 
policy at the state and local level. A Georgia Office of Energy 
Resources is developing the organizational framework for that pur- 
pose and is setting top priority on conservation efforts and solar 
energy. Conservation needs technical training programs in addition 
to research, financing, and performance standards. Solar energy is a 
promising alternative for Georgia, which has moved ahead with 
successful projects in the face of national reluctance to make a 
commitment for economic reasons. Georgia feels that positive efforts 
will be more productive than a negative emphasis on taxes, speed 
limits, and other constraints. (DCK) 


60001 Regulating for new technology. Smith, D.S. (Federal 
Power Commission, Washington, DC). pp 39-44 of In Energy tech- 
nology IV: confronting reality. Hill, R.F. (ed.). Washington, DC; 
Government Institutes, Inc. (1977). 

From 4. energy eee od conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Commissioner Smith reviews the philosophy and objectives 
of public utility regulation and the potential of energy regulation to 
establish a climate conducive to introducing new technology. He 
Stresses the importance of modifying rate regulations so that utilities 
can use R and D funds for high-risk demonstration facilities. Regula- 
tors and utilities are challenged to extend the new investment funds 
for home conservation to apply to solar and other user equipment as 
well as insulation. Other developments that are foreseen include 
better end-use technology to take advantage of time-of-day rates; 
low energy minimum rates for power that supplements solar, co- 
generation, and multi-energy systems; effective comprehensive plan- 
ning for regional energy systems; and reasonable profits to utilities 
ox well and provide efficient service to their customers. 


60002 Planning for new technology. LeGassie, R.W.A. (Energy 
Research and Development Administration, Washington, DC). p 
45-57 of In Energy technology IV: confronting reality. Hill, R.F. 
(ed.). Washington, DC; Government Institutes, Inc. (1977). 
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From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 
See CONF-770353—. 

e U.S. has had a national energy policy that did not work 
because planners have concentrated on philosophical concepts and 
failed to address the real issues of long-term energy sources. 
ERDA’'s current approach focuses on criteria for selecting the 
technologies that promise to be economically competitive, potential 
substitutes for gas and oil, socially and environmentally acceptable, 
and capable of near-term energy impact for funding in the budget. 
Charts illustrate the potential impacts of ERDA efforts, a combined 
input-output linear programming model for forecasting and plan- 
ning, projected ratios of energy and gross national product, and a 
flow chart of the program planning process. (DCK) 


60003 Observations on the Administration's proposed energy 
budget. McCormack, M. (House of Representatives, Washington, 
DC). pp 459-469 of In Energy technology IV: confronting reality. 
Hill, 

(1977) 


R.F. (ed.). Washington, DC; Government Institutes, Inc. 


From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Some of the confusions that remain in the minds of the public 
and policy makers and prevent them from making a realistic assess- 
ment of energy options on the basis of engineering, scientific, and 
economic facts are reviewed. One of the realities that must be 
accepted is that conservation, even with significant cultural changes, 
will not be enough to make up the gap left by our diminishing 
resources. The House Committee on Science and Technology and 
the Subcommittee on Advanced Energy Technologies and Energy 
Conservation have developed new budgets that fund aggressive 
programs for research, development, and demonstration of energy 
options. Examples are listed to substantiate this analysis of the 
committees’ intent. A series of graphs illustrates the correlation of 
energy consumption to employment and gross national product, 
estimates of recoverable petroleum, projections of energy demand 
and consumption, and projected availability of various energy 
sources. (DCK) 


60004 Economic impact of President Carter's energy program. 
Hearing before the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Fifth Congress, First Session on the 
rationale for, and the economic impact of, the energy proposals pre- 
sented by President Carter to the 95th Congress, May 3, 1977. 
Washington, DC; Committee on Energy and Natural Resources 
(1977). 183p. GPO. 

e Committee on Energy and Natural Resources met on 
May 3, 1977 to hear discussion, testimony, and analyses regarding 
President Carter's National Energy Plan. Prior to Dr. James R. 
Schlesinger’s presentation, brief statements were made by Senators 
Ford, Hansen, Jackson, Johnston, Metcalf, and Metzenbaum. Dr. 
Schlesinger, Assistant to the President, pointed out the seven nation- 
al goals of the plan--a curtailment of the rate of growth of total 
energy demand; a shift away from imported oil; a greater reliance on 
domestic production; elimination of the vulnerabilities that we 
would suffer from undue dependence on foreign oil; a reduction in 
our gasoline consumption; expansion of the use of coal; and the use 
of solar energy in our homes. The program identifies 113 proposals, 
which are listed here. Dr. Schlesinger deals with the economic 
impact of the Plan at length, but says that “in a sense, it is a 
secondary issue. The important issue remains: What would be the 
economic consequences and the social consequences were we to fail 
to deal with what we can presently foresee--which is a worldwide 
stringency of oil supply in the 1980's.” The consequences are such 
that “we must act now,” he continues. In an appendix, the publica- 
tion contains additional factual materials and data. (MCW) 


60005 Project Interdependence: U.S. and world energy outlook 
through 1990. Washington, DC; Library of Congress (1977). 89p. 
GPO. 

The development of a national energy strategy necessarily 
depends on the outlook for energy demand and supply in the years 
ahead. With this in mind the Congressional Research Service was 
asked to provide an overview of the energy demand and supply 
picture for the United States and the world over the next 15 years. 
Comparing the findings of a 1975 report with the current study, the 
projected most likely energy demand in the United States for the 
period 1975-85 stands between 2.8 and 3.1 percent per year. The base 
case in the current study projects an annual energy growth rate of 
2.9 percent of the period from 1975 until 1990. Oil production has 
been projected further downward, from a 1985 production of 12 
million b/d in 1985 in the first report to less than 11 million b/d for 
the same year in the current study. Natural gas production projec- 
tions have been revised from 19 TCF in 1985 in the first report to 
about 17 TCF in 1985 in the current study. Nuclear power genera- 
tion has been revised downward by more than 25 percent. Hydro- 
power projections have not changed, but forecasts of geothermal 
power, shale oil and other synthetic fuels have been revised down- 
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ward. Solar energy, on the other hand, has been projected to make a 
more substantial contribution to total demand than reflected in the 
earlier report. The 1975 study projected a total contribution from 
solid waste, syncrude, and solar energy of 0.4 million b/d oil 
equivalent. The current study projects solar energy to provide as 
much as | percent of total energy demand by 1985 or about 0.5 
million b/d oil equivalent. Trends in U.S. imports are projected 
along with information on Saudi Arabia, USSR, and China energy 
implications. (MCW) 


60006 Federal Energy Administration regulation: report of the 
Presidential Task Force. MacAvoy, P.W. (ed.). Washington, DC; 
American Enterprise Institute for Public Policy Research (1977). 
202p. . 

. On the basis of an investigation and analysis over the last half 
of 1976, the Task Force on Reform of Federal Energy Administra- 
tion Regulation concluded that FEA regulation imposed significant 
costs on markets for refined petroleum products. The findings are 
reported here to contribute to education for the process of policy 
formation. In Chapter 1, the task force attempts to lay a foundation 
for its evaluation of the petroleum industry regulations administered 
by the FEA. Chapter 2 analyzes the costs that FEA regulations in 
their current form impose on society: on the businessman, on the 
taxpayer, and on the consumer. The final chapter analyzes whether 
FEA’s price and allocation regulations can be effectively enforced in 
current conditions of adequate supply and in future conditions of 
severe shortage. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 59921, 59922, 59962 


60007 (CONF-760744—, pp 95-108) Some geological and politi- 
cal considerations regarding future production of domestic fossil fuel 
energy resources. Gonzales, S. (Univ. of Georgia, Athens). Apr 1977. 

From Conference on energy sources of the future; Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

This paper summarizes the current contribution of domestic 
crude oil, natural gas, and coal to the production of energy in the 
United States. It also discusses the economic, political, and societal 
climate which has emerged in reference to energy since the 1973-74 
crude oil embargo. Also considered is the future potential of domes- 
tic, conventional petroleum resosurces with an emphasis on measures 
to promote more aggressive exploration in frontier areas and more 
application of enhanced recovery. The natural gas situation receives 
treatment in regard to declining reserves, pricing problems, inad- 
equate foreign supplies and several unusual, potential sources such as 
coal-seam bleedoff and the artificial fracturing of shales. The poten- 
tial and problems confronting coal development are also reviewed, 
and the possible production of synthetic hydrocarbons from coal is 
discussed. Comments on the status of oil shale and tar sands develop- 
ment conclude the paper. Recommendations for both economic and 
political policy changes are made throughout the discussion, and 
include support for various mandatory conservation measures. 34 
references. 


60008 (NP—22233) Sources of energy used in Florida: 1960— 
1973. (Florida State Energy Office, Tallahassee (USA)). Oct 1975. 
18ip. State Energy Office, Tallahassee, FL $3.00. 

Data are compiled from material that portrays the pattern of 
energy supply and delivery to Florida over the 13-year period. 
Overall, the pattern of energy supply and delivery is one of heavy 
dependence on petroleum products obtained from both foreign and 
domestic sources and transported to the State by water. Natural gas 
and coal contribute much smaller portions of the total energy used 
and have been supplied exclusively from domestic sources during the 
period covered. Coal from South Africa has recently been imported 
and small quantities of foreign natural gas may be imported in the 
near future. Approximately 34% of total energy use was ultimately 
of foreign origin. Heavy dependence on foreign sources for petro- 
leum supplies is a result of use of large volumes of residual fuel 
which is not readily available from U. S. refineries. The dependence 
of the State on foreign sources has also increased in recent years 
because of the inability of U. S. refineries to meet domestic product 
demands, resulting in increases in imports of petroleum products 
other than residual fuel. The use of domestic petroleum products is 
dominated by consumption of gasoline, the major product of U. S. 
refineries. 


Modern approach to fossil fuels. Leighton, L.H. Energy 
World; No. 37, 2-4(May 1977). 
From Institute of Fuel, Yorkshire section’s symposium; Shef- 
field, England (2 Mar 1977). 
The fossil-fuel situation is surveyed for the United Kingdom, 
and to a lesser extent for the European Economic Community. Mr. 
Leighton does some looking ahead to the post-North Sea era, 
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emphasizing energy conservation, since it embraces both short- and 
long-term time scales. The new value placed on energy in relation to 
other resources, capital, manpower, and material, leads to the belief 
that very substantial savings can be made without sacrificing indus- 
trial competitiveness in any way. 


Natural Gas and Petroleum Conservation and Coal Utiliza- 
tion Act of 1977. Report of the Commitee on Energy and Natural 
Resources, United States Senate, together with Minority views to 
accompany S.977. Washington, DC; Committee on Energy and Natu- 
ral Resources (1977). 127p. GPO. 

The Natural Gas and Petroleum Conservation and Coal Utili- 
zation Act of 1977 is an amendment to the Energy Supply and 
Environmental Coordination Act of 1974. Its purpose is to foster 
greater national energy self-sufficiency, consistent with applicable 
environmental requirements, by requiring the use by certain new and 
existing electric power plants and major fuel-burning installations of 
indigenous coal and other fuel resources in lieu of natural gas or 
petroleum. The law, S.977, is published as reported. Additionally, 13 
areas discussing the bill are included, namely: purpose, summary of 
major provisions, background, need, legislative history, committee 
recommendation and tabulation of votes, committee amendments, 
section-by-section analysis, cost and budgetary considerations, regu- 
latory impact evaluation, executive communications, minority view 
of Senator Bartlett, and changes in existing law. (MCW) 


60011 1978 ERDA authorization: fossil fuels. Volume II. Hear- 
ings before the Committee on Science and Technology, U.S. House of 
ae gy Ninety-Fifth Congress, First Session, February 23; 
March 1, 1977. Washington, DC; Committee on Science and Tech- 
nology (1977). 523p. GPO. 

The initial witness at the hearings before the Subcommittee 
on Fossil and Nuclear Energy Research Development and Demon- 
stration for the FY 1978 authorization was Dr. Philip C. White, 
Assistant Administrator for Fossil Energy, ERDA. With him were 
ten witnesses from ERDA. Following his statement on fossil fuels, 
George H. Lawrence, American Gas Association, accompanied by 
William Gibeaut, presented recommendations and a detailed discus- 
sion on the proposed budget regarding gaseous fuels. The statement 
of Rep. Max Baucus of Montana dealt with the MHD program. 
George H. Bolton, Columbia Gas Systems, made a case for establish- 
ing medium-Btu gas as a separate class of technology and Richard A. 
Flinn, Gulf Mineral Resources Co., makes a case for the SRC 
process. Roger N. Saleehy, Jr., Environmental Recovery of Amer- 
ica, Inc., appeared specifically in support of a demonstration plant 
for a so-called low-Btu demonstration in the electric utility industry. 
The statement of Dr. Frank Schora, Institute of Gas Technology, 
presented information on the feasibility of oil shale developed in the 
United States. Dr. James M. Sharp, Gulf Universities Research 
Consortium, appeared to recommend a Federal program designed to 
accelerate the development of continental shelf oil and gas. Dr. 
William C. Maurer, Maurer Engineering Inc., stressed near-term 
needs in drilling technology. The complete statement of Dr. Ralph 
Detra, Avco Everett Research Laborabory, Inc., on MHD is pre- 
sented. In the appendices, additional information is presented to 
complement the statements made at the hearings. (MCW) 


COAL 


REFER ALSO TO CITATION(S) 57836, 57884, 57904, 57917, 
57945, 58002, 58021, 58466, 59919, 60952 


60012 Surface Mining Control and Reclamation Act of 1977. 
Conference report to accompany H.R. 2 submitted to the 95th Con- 
gress, First Session. Washington, DC; Committee of Conference 
(1977). 116p. GPO. 

The conference report sums recommendations made to both 
Houses on the bill (H.R.2) to provide for the cooperation between 
the Secretary of the Interior and the States with respect to the 
regulation of surface coal mining operations, and the acquisition and 
reclamation of abandoned mines, and for other purposes. This is the 
third time in each of the last three Congresses that House and Senate 
conferees have met to resolve differences in Federal legislation to 
control the impact of surface coal mining. Due to the continued 
consideration by Congress over the last five years both H.R. 2 and 7 
were structurally similar and substantively similar in most provi- 
sions. Differences were focused on specific provisions which repre- 
sented different approaches on selected issues considered by the 
House and Senate. The general standards common to both bills 
include: restoration objectives; regrading to “approximate original 
contour”; topsoil segregation; revegetation and time periods for 
Operator responsibility; water impoundment controls; water re- 
sources protection; control of blasting; mine waste disposal; and 
control of access roads. The nine Titles are printed in full, and the 
joint explanatory statement of the committee of conference follows. 
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60013 bof tna na National gas survey. Report to the Federal 
Power Commission by the Supply-Technical Advisory Task Force on 
the regulatory aspects of substitute gas. (Federal Power Commission, 
Washington, D.C. (USA)). Dec 1996.3 344p. NTIS PC A15/MF AO1. 

egulations and legislation pertaining to gs production pri- 
marily from coal gasification plants in the U.S. and are 
discussed. Topic areas cover water and air pollution, safety, and land 
use considerations. 


60014 Feasibility study on power generation by coal gasification. 
Tamanuki, S. (Electr Power Dev Co Ltd, Jpn). Nenryo Kyokai-shi; 
56: No. 597, 14-28(Jan 1977). (In Japanese). 

Japan, like some other nations, has been mapping out an 
energy policy that is less dependent on oil since the oil crisis of 1973. 
Power generation based on coal gasification is part of this policy, 
and is aimed at clean generation combined with high thermal effi- 
ciency. To achieve this goal, it is indispensable to develop a low- 
calorie coal gasifier and a clean gas technique. This paper presents 
an overview of gasification techniques both in Japan and abroad, 
indicating main trends in this field. 4 refs. 


60015 Coal industry views on the Federal Coal Mine Health and 
Safety - of 1969. Washington, DC; National Coal Association 
(1977). 37p. 

ae by R.E. Bailey, R.H. Quenon, T.E. Kobrick, T.E. 
Boettger, and P. Morton to Subcommittee on Labor Standards, 
House Committee on Education and Labor, June 9, 1977. 

The issue considered was whether or not the nation can 
achieve a substantial increase in the production of coal without any 
corresponding increase of tragic losses in terms of death and injury 
in the coal mines. Each spokesman related experiences in his compa- 
ny since the passage of the 1969 act. Fatalities have been reduced, 
but not eliminated, Mr. Bailey said, adding that "it must be recog- 
nized that most elements related to worker safety are not controlla- 
ble by legislation, regulation, or the unwarranted punitive action that 
management at all levels of America’s mines so deeply resents.” The 
other witnesses also reviewed the impact of the act at their respec- 
tive companies. (MCW) 


60016 Coal technology: industry views. Reichl, E.H. (Conoco 
Coal eg gee Co., Library, PA). pp 144-153 of In Energy 
technology IV: confronting reality. Hill, R.F. (ed.). Washington, 
DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of wee my B States of America (USA) (14 Mar 1977). 


Future uses of a ‘including an increase in conversion to 
electricity, methane, and oil, will require a doubling in coal produc- 
tion by the year 2000. Transportation and distribution systems will 
require large investments of manpower and capital, but neither 
should pose significant constraints on coal development. Industrial 
labor relations, on the other hand, are a key factor. A commitment 
of capital for the facilities that will use coal is needed before mining 
can be financed. Questions are raised about returning to a former 
coal-to-gas industry (rather than making expensive synthetic gas 
from imported naphtha) when the technology now exists with the 
Lurgi process of producing methane from coal. Other questions are 
raised about regulation, funding, distribution, and storage. Financial 
incentives are needed to encourage a coal-to-oil technology. Compe- 
tition for ERDA funds injects politics into issues that should be 
determined on the basis of performance. Pessimism is expressed that 
ERDA's funding policies will change to put more emphasis on 
research and less on techniques like co-generation and fluidized-bed 
combustion. (DCK) 


60017 Coal technology: users’ viewpoint. Hill, G.R. (Electric 
Power Research Inst., Palo Alto, CA). pp 154-166 of In Energy 
technology IV: confronting reality. Hill, R.F. (ed.). Washington, 
DC; Government Institutes, Inc. (1977). 

From 4. energy —a- conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

The size of U.S. coal reserves requires that this resource be 
produced, but with techniques that are environmentally acceptable 
and safe. Although current emission-control equipment is not appli- 
cable to household or small-scale use, new power plants can take 
advantage of research efforts to upgrade coal mining and utilization 
technology. Plans for new power plants must demonstrate before 
construction begins that they can meet New Source Performance 
Standards for air and water cleanliness. Even more stringent stan- 
dards have been set in some states. A multiplicity of rovals 
combines with citizen intervention actions to create delays and 
increase the costs of these plants. Short-term utility research pro- 
grams include cleaning coal, flue gas desulfurization, nitrogen oxides 
control, particulate removal, water quality control, power lant 
improvements to increase performance and reliability, slurry Z. 
and municipal wastes as fuels. Long-term solutions will involve 
changes in the way industry uses energy, commercialization of 
fluidized-bed combustion, and coal gasification and liquefaction. 
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Public backing is needed to meet the high cost of a heavy reliance on 
coal. (DCK) 


60018 Sulfur control for coal combustion. Princiotta, F.T. (Envi- 
ronmental Protection Agency, Washington, DC). pp 407-423 of In 
Energy technology IV: confronting reality. Hill, R.F. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Conventional coal combustion, a major energy source for 
power generation in the next 15 years, must be accompanied by 
improved coal cleaning and flue gas desulfurization if the environ- 
ment is to be adequately protected from sulfur oxide emissions. The 
1970 Clean Air Amendments set a schedule for decreasing emissions 
and the New Source Performance Standards set limits on acceptable 
emission levels. While these strategies will limit the increase in 
emission as new plants are built and more coal is burned, the total 
emissions will not be lowered below present levels without, new 
technology or the exclusive use of low-sulfur coal. Coal liquefaction, 
coal gasification, and fluidized-bed combustion will not be developed 
enough until 1985 to have an effect on the immediate problem. 
Current options are limited to burning naturally low-sulfur coal, 
desulfurization of flue gas by either throwaway product or saleable 
product systems, and systems to physically clean the coal. These 
options are described in detail and the conclusion reached that a 
vigorous effort must be made in one or a combination of options. 


(DCK) 
PETROLEUM 


REFER ALSO TO CITATION(S) 58047, 58275, 58305, 58306, 
58348, 58349, 59898, 59979, 60006 


60019 (NP—22249(App.B)) Canada’s oil and gas resources: Ap- 
pendix B to Canada’s resources and the national interest. (Indepen- 
dent Task Force on the Development of Canada’s Mining and 
Petroleum Resources). Dec 1975. 40p. Dep. NTIS (US Sales Only), 
PC A03/MF AOI. 

A brief review of the past expenditures and results of the 
petroleum industry was made. Today's established reserves were 
compared with the undiscovered potential. The past experience in 
the western Canada sedimentary basin was developed into a model 
from which expenditure/discovery projections could be made. This 
model accommodated the significant different costs and lead times in 
frontier areas. The model was also extrapolated to predict future 
finding costs in the established areas. Following a preliminary model 
run, it was seen that very sizable increases in exploration and 
development expenditures would be necessary in order to approach 
domestic net self-sufficiency in combined oil and gas. Exploration 
and development expenditures were thus applied at a rate of increase 
consistent with maximum efficient ability of the domestic industry to 
expand under the constraints of equipment, —_ ry and capital. 
The new reserves of oil and gas that were found likely to be 
discovered were developed upon reaching pre-determined thresh- 
olds in several areas. The direct finding and developing costs were 
calculated on an area-by-area basis, and for Canada as a whole. 
Indirect costs of employment of capital were also calculated. The 
resulting producibility of oil and gas were shown in a time frame and 
in relationship to forecast domestic consumption. This report de- 
scribes the results from this model application. Details of the meth- 
odology, assumptions, and calculations are being assembled into a 
separate background document. 


60020 (NP—22249%(App.D)) Oil and natural gas energy plan for 
Canada, 1977—1985: Appendix D to Canada’s resources and the 
national interest. (Independent Task Force on the Development of 
Canada’s Mining and Petroleum Resources). Dec 1976. 53p. Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 

Governments in Canada have made a number of changes in 
oil and gas policies and fiscal treatments recently. There remains a 
considerable question, however, whether Canada will have sufficient 
volumes of these two energy fuels available securely and economi- 
cally in the years ahead. This report examines the position that oil 
and gas will occupy in Canada’s energy future, and assesses the 
contribution that domestic supplies could provide. It was concluded 
that, under current and proposed royalty, taxation, and regulatory 
systems, the flow of investments into exploration and development 
will be insufficient to increase the domestic supply base to provide 
an acceptable level of future self-reliance. Additionally, because of 
jurisdictional factors, reinvestments from current production are not 
being directed to the areas of greatest resource potential in Canada. 
In order to illustrate the types and degrees of further policy and 
fiscal changes that are required, an investment program that could 
lead to a minimum acceptable level of production from Canadian 
sources was formulated. Recommendations for changes in fiscal 
regimes lead to a “formula” that directs 35 percent of net production 
revenue from current production to the exploration and develop- 
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ment of new supplies; mobilizes new investment; and directs a 
greater portion of both these sources of funds to the development of 
potential supplies from remote and technologically difficult, high- 
risk areas. The implementation of this formula will require conces- 
sions by both the producing provinces and the Federal government 
together with commitments from producers. 


60021 (PB—265999) Analysis of vertical divestiture. (Energy 
Resources Council, a D.C. (USA)). May 1976. 6lp. 
NTIS PC A04/MF A 

Prepared in cnveniiel with Department of the Treasury, 
Washington, D.C., Department of Commerce, Washington, D.C., 
and Department of State, Washington, D.C. 

Contents include: statistical description of petroleum industry 
operations; vertical integration; vertical divestiture issues relating to 
competition; potential economic impacts of vertical divestiture; ver- 
tical divestiture -- an analysis of transitional effects; and long-term 
financial implications of vertical divestiture. 


60022 Petroleum exploration and production technology. Welch, 
L.W. Jr. (Exxon Production Research Co., Houston, TX). pp 78-111 
of In Energy technology IV: confronting reality. Hill, R.F. (ed.). 
Washington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Exxon and other oil companies have learned that cooperative 
government and industry efforts are the most effective, although 
policies are needed to allow higher prices and tax relief that allows 
investments in new technology to be treated as capital rather than 
expense. Production of oil from new reserves along the east and west 
coasts and Alaska will require nearly twice the usual three-to-four- 
year development time, which will have an adverse economic 
impact on the area and will delay new supplies of oil. Additional 
techniques beyond the enhanced recovery now used could contrib- 
ute additional supplies projected at 24 billion barrels if prices are 
allowed to increase to $25 a barrel. The technology developed for 
more compiex offshore operations than those in the shallow Gulf of 
Mexico are described. New technologies for deepwater drilling, 
more accurate field 2ssessment, subsea production, platform design 
and fabrication, and pumping were all needed. Arctic operations also 
have to contend with permafrost, which requires insulated well 
bores and elevated pipelines to prevent melting. Techniques to 
enhance oil recovery include chemical flooding, which lowers the 
tension between oil and displacing fluid interfaces, and miscible 
flooding by carbon dioxide, propane, and other displacing fluids that 
are oil soluble in the reservoir. (DCK) 


60023 Amendment No. 1 to the Strategic Petroleum Reserve 
Plan. Hearing before the Committee on Energy and Natural Re- 
sources, United States Senate, Ninety-Fifth Congress, First Session on 
the proposal by the Federal Energy Administration to accelerate the 
development schedule of the strategic petroleum reserve to store 
,000,000 barrels of oil by the end of 1980, June 9, 1977. Washi 
ton, DC; Committee on Energy and Natural Resources (1977). 167p. 
GPO. 


The hearing was before the Subcommittee on Energy Pro- 
duction and Supply. The purpose of the amendment (Energy Action 
No. 12) is to accelerate the development schedule of the reserve so 
that there will be 500 million barrels of oil in storage by the end of 
1980, instead of 1982. Statements were presented by Sen. Dewey F. 
Bartlett, Oklahoma; John G. Buckley, Northeast Petroleum Indus- 
tries, Inc.; Dr. James S. Cross, American Petroleum Institute; Sen. 
John A. Durkin, New Hampshire; Sen. Floyd K. Haskell, Colorado; 
Kenneth S. Kamlet and Dr. Eric Rifkin, National Wildlife Feder- 
ation; and Rear Admiral William Myers, :Department of Defense 
before John F. O'Leary's statement from the Federal Energy Ad- 
ministration was presented by Thomas E. Noel. The FEA statement 
described the proposed action and explained the actions necessary to 
attain that objective. FEA was also afforded the a = to 
discuss the feasibility of accomplishing the accelerated schedule and 
reviewed the benefits and costs from the speedier rate of st 
The economic and environmental impacts were also reviewed ed. The 
final statement was presented by Dr. James G. Tewksbury, Foster 
Associates, Inc. Answers to questions addressed to the FEA are 
published in Appendix I. (MCW) 


60024 Horizontal divestiture. Moore, W.S. (ed.). Washington, 
DC; American Enterprise Institute (1977). 69p. . 

From Conference on whether oil companies should be pro- 
hibited from owning nonpetroleum energy resources; Washington, 
DC, USA (27 Jan 1977). 

This is a brief edited version of the highlights of the confer- 
ence held in Washington, D.C. on January 27, 1977. Excerpts are 
presented that are both of general interest and representative of the 
opinions expressed. They are divided into two parts dealing with 
competitive and economic efficiency aspects. (DLC) 
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NATURAL GAS 


REFER ALSO TO CITATION(S) 58306, 58385, 58386, 58398, 
60019, 60020 


60025 Natural gas technology. Sutherland, L.H. pp 58-77 of In 
Energy technology IV: confronting reality. Hill, R.F. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Mr. Sutherland, vice president of Lone Star Gas Co., says the 
natural gas industry intends to continue as a major supplier of fuel 
because it feels there are vast supplies of gas to be produced by both 
conventional and unconventional means and because it believes end 
uses of gas can be made more efficient. A review of known and 
potential sources of gas and comparisons of costs and locations of 
reserves concludes that an open, functioning market place will 
provide the impetus for higher exploration and production levels. 
New developments in heating efficiency, along with retrofitting 
programs to improve the efficiency of existing equipment, are de- 
scribed in terms of their relative fuel-saving and economic benefits. 
19 references. (DCK) 


OIL SHALES AND TAR SANDS 


60026 Oil shale technologies. Hearings before the Committee on 
Energy and Natural Resources, United States Senate, Ninety-Fifth 
Congress, First Session on S. 419, a bill to test the commercial, 
environmental, and social viability of various oil shale technologies, 
and for other purposes. Washington, DC; Committee on Energy and 
Natural Resources (1977). 422p. GPO. 

The hearings on S.419 were conducted to investigate whether 
or not oil shale is a national asset; they were held in Denver, Colo. 
on Mar. 11 and Rifle, Colo. Mar. 14, 1977 and in Washington, D.C. 
April 1 and 28, 1977. Among other things, S. 419 sets up a commit- 
tee to monitor the environmental and social effects of oil shale 
development. The bill provides for subsidies to communities that are 
economically and environmentally impacted. Colorado Senator 
Floyd Haskell, who introduced the bill, presented the opening 
statement. Fourty-three statements were heard during the four days 
cf the hearings. (MCW) 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 58594, 60013, 60135 


60027 Hydrogen fuel: a technique for energy use. Gregory, D.P. 
Chicago; Institute of Gas Technology (1977). 9p. (CONF-771009— 
1). 


From International conference on energy use management; 
Tucson, Arizona, USA (24 Oct 1977). 

“Hydrogen energy” is a well-recognized concept in which a 
raw energy source, such as coal, nuclear or solar, is used to split 
water, and the resulting hydrogen is used as the means of transmit- 
ting, storing, and utilizing energy. The cleanliness of hydrogen 
combustion and the economics of hydrogen delivery have been the 
primary advantages claimed. "Hydrogen energy” is not in use today 
primarily because of economic problems rather than technical short- 
comings. Hydrogen is more expensive to produce from fossil fuels 
than are the synthetic hydrocarbons, and is more expensive to handle 
in aircraft and vehicle refueling systems than conventional hydrocar- 
bons. Its potential, however, as a residential fuel in novel appliances 
including catalytic combustors, fuel cells, and heat-pump systems, is 
noteworthy because in these applications, together with in transpor- 
tation applications, its higher end-use efficiency can make it compare 
well with electricity. The paper concludes that the time for “hydro- 
gen energy” use has not yet come, but that it is an option that must 
be kept open for the future, especially when compared to other ways 
of utilizing the non-fossil energy sources. 14 references. 


60028 Proceedings of the synthetic hydrocarbons conference. 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1974). 156p. (CONF-740238—P1). . 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

Separate abstracts were prepared for 20 papers presented at 
this conference. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 58997 


ERA VOL. 2, NO. 24 


60029 (BNWL—2084(RAP-8)) ELSA: an electric power supply 
analysis model for the Pacific Northwest. Harrington, T.P.; Jacobsen, 
J.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Nov 
1976. Contract EY-76-C-06-1830. 103p. Dep. NTIS, PC A06/MF 
AOl. 

Battelle, Pacific Northwest Laboratory (PNL) is conducting 
a program to help assess impacts of energy-related developments 
through the year 2025 in six northwestern states—Wash‘ngton, 
Oregon, Idaho, Montana, Wyoming and Alaska. ELSA (Electric 
Power Supply Analysis Model), one component of this overall 
program, is a simulation model of the electric supply system in the 
Pacific Northwest designed to better define future effects of electri- 
cal developments. It permits the analyst to examine the structure of 
the electric utility industry, to postulate possible scenarios and policy 
decisions, and to test their effect on the cost and availability of 
power. ELSA is divided into three major sectors: production, regu- 
latory, and construction. The production sector uses the installed 
generating capacity of five types of facilities (hydroelectric, nuclear, 
coal-fired, oil-fired, and combustion turbines) and the requirements 
for electricity to compute the electrical reserve capacity and the 
system load factor. The regulatory sector uses information from the 
production sector and a number of exogenous variables such as 
capital costs, fuel costs, and tax rates to determine the price of 
electricity as well as other financial variables. The construction 
sector performs three major functions: (1) forecasts the amount of 
new construction needed, (2) determines the amount of new con- 
struction that can be financed, and (3) decides the types of new 
generating capacity which should be initiated. Future work with 
ELSA is described. 


60030 (CONF-760744—, pp 59-66) Energy crisis: the electric 
utilities and the consumer. Hobby, M.B. (Georgia Power Co., Atlan- 
ta). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

In his discussion about an electric utility, investor-owned 
Georgia Power Company is used, the author cites the fact that the 
stockholders do own it. If a profit were not made, the company 
would not be in business. It is a regulated company since its product 
is deemed so necessary to public welfare. This fact sets it apart from 
other industries. Its product must be available on demand and the 
consumer uses it before he pays for it and uses it while he is asleep. 
Another fact that sets the industry apart is that it cannot charge 
what it wants to for its product. A present concern for the utility is 
the enormous capital necessary to have available power when de- 
manded--particularly at peak-demand periods. The author also re- 
views the fact that electric power demand is growing. Additional 
concerns cited include the cost of new power plants with the 
environmental control devices required. All of these measures will 
increase costs to the consumer; the author then discusses measures 
taken by the utility to ameliorate charges. One is for the company to 
manage its load; utilities are experimenting with various approaches-- 
time-of-day pricing, metering devices, etc.--all of which should 
encourage conservation. (MCW) 


60031 (CONF-760744—, pp 149-172) Cost comparison between 
base-load coal-fired and nuclear plants in the mid-term future. Phung, 
D.L. (Oak Ridge Associated Universities, TN). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

The relative costs between the coal and nuclear modes of 
electricity generation in the period between 1985 and 2015 has been 
examined with the “best estimates” approach coupled with a scenar- 
io study that covers various sensitive factors. Baseline data for 
capital and operating costs at “beginning of life’ are determined by 
careful examination of pasi, present, and short-term future trends. 
Estimated inflation of the economy and net fuel cost increases are 
internalized in the determination of life-cycle levelized cost of elec- 
tricity in several plausible scenarios. Best estimates for capital costs 
in 1985 dollars are determined to be $1,080/kWe, $860/kWe, and 
$700/kWe, respectively, for nuclear plants, coal-fired plants with 
SOz scrubbers, and coal-fired plants without SO2 scrubbers. Several 
factors such as geographical location, construction scope require- 
ments, and construction duration contribute to an uncertainty of +- 
40 percent to these capital costs. Baseline nuclear fuels are estimated 
at $75/Ib UsOs and $150/SWU, but still result in a nuclear fuel cost 
at approximately half the cost of coal. Of the five typical regions of 
the country considered in the study (the Midwest, the Northeast, 
Florida and Texas, Appalachia, and the northern Rocky Mountain 
States), results indicate that the low-sulfur coal option is always 
attractive in the northern mountain states, whereas the nuclear 
option would be less costly elsewhere. The magnitude of cost 
difference between the options depend on the inflation rate of the 
economy and on the methods of discounting a stream of future 
expenditures to a fixed point in time. 
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60032 (CONF-760744—, pp 173-200) Determining the ecological 
effects of power plant cooling. Coutant, C.C. (Oak Ridge National 
Lab., TN). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

Determining the environmental impacts of power plant cool- 
ing systems requires an intimate knowledge of the engineering design 
and operation of the cooling system, a clear conceptual framework 
for conducting the analysis, an understanding of the hydraulics and 
ecology of waters used for cooling, a knowledge of the literature on 
thermal and other power plant effects on biota, and a comprehension 
of the natural resources held valuable by society at the site. These 
various elements are briefly discussed with examples and key refer- 
ences given. 65 references. 


60033 (LBL—6356) Effects of the drought on California electric- 
ity supply and demand. Benenson, P.; Greene, B.; Kahn, E.; Krieg, 
B.; Lasater, I.; Ritschard, R.; Ruderman, H.; Sathaye, J.; Sextro, R.; 
Siri, W.; Vincent, L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1977. Contract W-7405-ENG-48. 113p. Dep. 
NTIS, PC A06/MF AOI. 

At the end of the driest year on record, California faces water 
shortages whose impacts will be felt with progressive severity 
through the summer and fall of 1977. Electric power is not entirely 
exempt from these impacts and could, if severly affected, compound 
the direct distresses of the drought. Each of the major California 
electric utility companies has forecasted the short-term effects on 
electricity supply and demand in its service area. The study reported 
here undertook an independent analysis to provide a statewide 
assessment of impacts and remedial actions and to develop additional 
analytical tools and data for these purposes. The study examined 
various aspects of the drought as it relates to electricity supply and 
demand, reliability of supply to meet summer peak loads, the effica- 
cy of conservation measures, and probable increases in power plant 
emissions and cost of generating electricity. The results of the study, 
based in part on the 1977 electricity supply and demand projections 
submitted by the four utilities to the California Energy Resources 
Conservation and Development Commission (CERCDC), support 
the utilities’ conclusions that the three southern California utilities 
have sufficient reserve capacity and fuel to meet their own needs and 
to assist PG and E in meeting its load demand with little loss of 
reliability. However, to achieve this the utilities in their submissions 
have had to assume: 1) full coordination among the utilities; and 2) 
no air pollution limitations on electricity generation in the South 
Coast Air Basin. 32 references. 


60034 (NP—22368) Application of mathematical programming to 
electric power system expansion planning. Sjelvgren, D. (Tekniska 
Hoegskolan, Stockholm (Sweden)). 1976. 224p. Dep. NTIS (US 
Sales Only), PC A10/MF AOI. 


esis. 

This thesis describes the results of a research project aimed at 
developing mathematical programming methods that could be used 
by electric power system planners, with emphasis on transmission 
network expansion planning. The work was carried out at the 
Department of Electric Power Systems Engineering, the Royal 
Institute of Technology, Stockholm, Sweden under a contract with 
the Swedish State Power Board. A number of submodels related to 
optimal power system expansion have been analyzed. The study 
describes and demonstrates techniques to be used in power flow 
analysis, stochastic power flow analysis, optimal power flows, real 
and reactive power optimization, and optimal transmission network 
expansion. 101 refs. 


60035 (ORNL/CON—12) Growth of electric heating in the TVA 
area, Gill, G.S.; Maddala, G.S.; Cohn, S. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 27p. Dep. 
NTIS, PC A03/MF AOI. 

This study analyzes the growth of electric space heating in 
the TVA region for the period of 1961 through 1974. Relatively low 
residential electric power rates have contributed to the present 40% 
saturation of electrically heated homes in the TVA region compared 
to less than 10% for the rest of the nation. Disaggregated data from 
144 distributors of electric power in the TVA area are analyzed by 
developing linear trend, logistic growth functions, and a logit model 
to estimate demand for electric heating and project to 1985 estimates 
of the proportion of electrically heated homes. The estimated projec- 
tion of electrically heated homes in 1985 based on the linear trend is 
54.8%. For the logistic growth function, the corresponding projec- 
tion is 57.3% in 1985. Projections based on the logit formulation, 
which allow the price of natural gas and per capita income as well as 
the price of electricity to be determinants of the proportion of 
electrically heated homes, were made for four price and income 
scenarios which gave a range of 54.6 to 66.2% electrically heated 
homes in 1985. 


60036 (R—2106-CERCDC) Electricity pricing and load manage- 
ment: foreign experience and California opportunities. Mitchell, B.M.; 
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Manning, W.G. Jr.; Acton, J.P. (Rand Corp., Santa Monica, Calif. 
(USA)). Mar 1977. 124p. Corp., Santa Monica, CA. 

Because a utility maintains sufficient capacity to generate and 
distribute electricity to meet the maximum amount demanded at any 
time, the cost of supplying power at hours of peak demand is higher 
than it would be if the same amount of electricity were used at all 
hours of the day, throughout the year. European utilities have 
historically sold electricity at rates that reflect these daily and 
seasonal differences in supply costs. Until very recently such time- 
related peak-load methods of pricing have not usually ee of 
American practice... The opportunities for shifting electrical peak 
loads in California are most readily assessed for industrial 
Comparisons of industry-specific load curves for French firms in 18 
industrial — with their California counterparts in the same 
industries establish the potential for substantial load shifting in Cali- 
fornia. If California utilities were to sell power to customers in these 
18 industries under peak-load tariffs, backed by economic incentives 
for off-peak consumption similar to the incentives offered by French 
high-voltage tariffs, the amount of electricity used during a 4-hour 
peak period could be reduced by 54 million to 76 million kWh/mo., 
or by 33 to 46 percent of the present statewide peak-hour industrial 
demand. Load shifts of this magnitude would result in more efficient 
uses of fuel and achieve savings of as much as $1.3 million per 
month. If all types of industries in California were to respond to 
peak-load tariffs in a similar fashion, the load shifts and fuel savings 
would be some 80 percent larger. The full benefits of industrial load 
shifting in California would be achieved gradually over a period of 
sever! years as industries incorporated design changes into expansion 
and replacement of existing productive facilities. 


60037 Future outlook for U.S. electricity and demand. 
Baughman, M.L. (Univ. of Texas, Austin); Joskow, P.L. Proc. IEEE 
(Inst. Electr. Electron. Eng.); 65: No. 4, 549-561(Apr 1977). 

Prospects of the United States’ electric utility industry from 
now to 1995 are assessed. The methodology employed is a math- 
ematical model of electricity supply and demand that has been 
constructed to analyze the future behavior of the industry in re- 
sponse to changing resource and regulatory parameters. A set of 
supply and demand projections derived from the model is compared 
and contrasted with other recently published and publicly available 
forecasts. Among the uncertainties in the future outlook discussed in 
this paper are the absence of a clear ability to attract the capital 
necessary to finance orderly expansion, the difficulties in closing the 
fuel cycle, and the continuing decline in average-to-peak load ratios. 
28 references. 


60038 Long-run supply and demand of electrical energy and 
market stability. Uri, N.D. (Federal Energy Administration, Wash- 
ington, DC). J. Econ. Bus.; 29: No. 1, 46-52(Aut 1976). 

With consumers aware of the need to adjust (decrease) their 
demand for electric power, the question arises on whether the 
market mechanism will be able to adjust supply and demand to each 
other. This article looks at the long run and develops a simultaneous 
model relating the demand and the supply of electrical energy at the 
firm level. The objective was to investigate the stability conditions 
needed to insure movement towards the equilibrium. By focusing on 
the supply side of the market, an attempt has been made to inco 
rate the technological and the institutional rigidities that cause a 
in the adjustment of the actual price in a period to the expected 
normal price which plays a central role in determining the quantity 
of electrical energy supplied. Upon empirical implementation, it was 
found that expected normal price adjusts rather slowly to the actual 
price, that the elasticity of supply with respect to expected normal 
price takes account of the increasing returns to scale phenomenon in 
generating electrical energy, and, most importantly, that the system 
is stable for the specific utility. (MCW) 


60039 Overview of CERCDC electrical power system decisions. 
Judd, B.R.; Rasmussen, E.S.; Cazalet, E.G. Menlo Park, CA; Stan- 
ford Research Institute (1976). 16p. (NP—21845). 

This overview document identifies many of the complex 
issues and points of view important to electrical energy decisions 
made by the California Energy Resources Conservation and Devel- 
opment Commission. Section I considers the concerns regarding 
electrical energy for Californians. The problem is compounded by 
the differences in nature of the various issues: some issues are 
primarily economic, and some, such as air quality, are traditionally 
not expressed in dollar terms. In addition, there are uncertainties, 
such as future Federal policies toward natural gas pricing or new 
reserves to be discovered before 1985, that must be included when 
decisions are made. So, economic attributes, environmental impacts, 
and uncertainties must be balanced before wise social decisions can 
be formulated. Section II summarizes the CERCDC decision process 
and staff analysis. To comply with the provisions of the. Warren- 
Alquist Act and take into account all of the issues and interests 
discussed in Section I, the CERCDC is establishing decision-making 
procedures for: power plant siting, forecasting energy demands and 
supplies, adopting conservation measures, coordinating energy R 
and D, and developing contingency plans to deal with energy 
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shortages. Section III summarizes the Commission’s current process 
for making these decisions and outlines an analytical approach. 
(MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 59010, 59879, 60014 


60040 (FEA/G—77/202) Inventory of power plants in the 
United States. (Federal Energy Administration, Washington, D.C. 
(USA)). Jun 1977. 357p. Energy Administration, Washington, DC. 

The purpose of this inventory of power plants is to provide a 
ready reference for planners whose focus is on state, standard 
Federal region, and/or national level. Thus the inventory is com- 
piled alphabetically by state within standard Federal regions. The 
units are listed alphabetically within electric utility systems which in 
turn are listed alphabetically within states. The locations are identi- 
fied to county level according to the Federal Information Processing 
Standards Publication, FIPS PUB 6-2, Counties and County Equiv- 
alents of the States of the United States, published by the US 
Department of Commerce. 


60041 (PB—265737) Impacts of the western drought on regional 
electricity generation. Interim report. (Federal Power Commission, 
Washington, D.C. (USA)). 31 Mar 1977. 110p. NTIS PC A06/MF 
AOl. 

Prepared in cooperation with Federal Energy Administration, 
Washington, D.C. 

his report examines the projected electrical demand and 

power supply situation in the West generally, and in the states of 
Washington, Oregon, Idaho, and California particularly, for the 
summer of 1977. Drought conditions have decreased the ability of 
some hydroelectric plants to produce electric energy in the amount 
necessary for utilities to maintain uninterrupted supply to all con- 
sumers. The magnitude of the problems expected to arise and what 
may be done to ameliorate the difficulties are indicated. 


60042 (TID—27724) Report on potential hydropower facilities in 
New England. (New England Federal Regional Council (USA). 
Energy Resource Development Task Force). Jun 1976. 125p. Dep. 
NTIS, PC A06/MF AO1. 

Water is essentially an inexhaustible resource although it must 
be managed to be effectively productive. New England may not be 
developing its full capabilities of hydropower (7 percent vs 16 
percent nationwide) even though that region is more dependent on 
fossil fuels than other sectors of the USA. This report addresses 
undeveloped hydropower in New England. There are 18 potential 
sites with installed capacity equal to 1,805,000 kW with average 
annual output equal to 3.2 billion kWh. Tidal power has a potential 
and is being updated to develop a current financial assessment. It 
could provide 500,000 kW (expansible to 1,000,000 kW) and 1.9 
billion kWh of energy. There are an estimated 800 small dams in 
New England that have previously been utilized for power genera- 
tion but are now in varying degrees of disrepair—or if not previous- 
ly used for power generation, may have power potential. There is a 
total of 19,300 to 34,080 MW of undeveloped pump storage; al- 
though not a direct fossil or nuclear fuel saver, it has economic 
advantages. It is concluded that very close liaison will be needed 
with the investor-owned utilities; transmission, marketing, and inte- 
gration with their system will require in-depth studies and coordina- 
tion. With the exception of possibly some small dams, no immediate 
relief is forthcoming. However, if oil and nuclear problems continue 
or escalate, now is the time to move to face the early development of 
hydropower. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 59927, 59944, 59946, 59947, 
59951, 59955, 59956, 59966, 59971, 59981, 60035, 60084, 60108, 
60112, 60195 


60043 (BNL—50635) Land use and energy utilization. Final 
report. Carroll, T.O.; Nathans, R.; Palmedo, P.F. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA); State Univ. of New York, Stony 
Brook (USA)). Jun 1977. Contract EY-76-C-02-0016. 50p. Dep. 
NTIS, PC A03/MF AOI1. 
Land use plays an important role in structuring the basic 
| sana in which energy is consumed in many areas of the U.S. 
us, in considering policies at a national or local level, which are 
aimed at either utilizing energy supplies in a more efficient manner, 
or in establishing the compatibility of new energy supply, conver- 
sion, and end use technologies with our existing social patterns of 
energy use, it is important to understand the interdependencies 
between land use and energy. The Land Use-Energy Utilization 
Project initiated in July 1974 was designed to explore the quantita- 
tive relationships between alternative regional land-use patterns and 
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their resultant energy and fuel demands and the impacts of these 
demands on the regional and national energy supply-distribution 
systems. The project studies and analyses described briefly in this 
report provide a framework for delineating the energy system im- 
pacts of current ard projected regional land-use development; a base 
of information dealing with the energy intensiveness of assorted 
land-use activities; models that enable Federal and regional planners 
to estimate the ranges of potential energy savings that could be 
derived from employing alternative land-use activity configurations; 
and a user manual for allowing local land use planners to carry out 
their own land use-energy impact evaluations. Much remains to be 
done to elucidate the complicated interdependencies between land 
use and energy utilization: what is accomplished here is an initial 
structuring of the problem. On the other hand, the recent increase in 
interest in establishing new ways for the U.S. to achieve energy 
conservation suggests that actions will be taken in the near future to 
tie land-use development to national and local targets for conserva- 
tion. 


60044 (LA-UR—1297) State energy flow paiterns. Kidman, 
R.B.; Barrett, R.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 60p. (CONF-771009—2). Dep. 
NTIS, PC A04/MF AO1. 

From International conference on energy use management; 
Tucson, Arizona, USA (24 Oct 1977). 

Highly visual and self-explanatory 1975 energy flow diagrams 
are presented for each of the 50 states and for the entire United 
States. Each diagram illustrates the energy produced and how it is 
consumed or lost. The diagrams are meant to serve as a convenient 
and useful reference (or starting point) for consideration of energy- 
related problems. 


60045 (PB—266039) Energy consumption measurement: data 
needs for public policy. (National Research Council, Washington, 
D.C. (USA). Committee on Measurement of Energy Consumption). 
1977. Contract FEA-CO-03-50343-00. 120p. NTIS PC A06/MF 
AO0l. 

This report identifies the major needs for improved data on 
energy consumption, specifies the types of data that should be 
collected, and suggests some general methods of collecting and 
organizing these data for use in designing and evaluating public 
policy. 


60046 Parametric analysis of the structure of international 
energy consumption. Le Mehaute, A. (ESCIL, Villeurbanne, France); 
Appleby, A.J. Energy (Oxford); 2: No. 2, 105-114(Jun 1977). 

A mathematical analysis of the hierarchic structure of com- 
plex organized entities is given. It is shown that the structure of 
energy consumption and GNP per inhabitant in the countries with 
market economies follows such a model with high precision. Two 
classes of parameters are discernible, which permit a definition of 
rich and peripheral nations. The parameters defining the hierarchic 
structure (i.e. the degree of interdependence of nations) are time- 
dependent for energy, though apparently not for GNP. These fac- 
tors have an important part to play in predicting future trends in 
energy consumption and GNP. 


60047 Historical patterns of residential and commercial energy 
uses. Hirst, E.; Jackson, J. (Oak Ridge National Lab., TN). Energy 
(Oxford); 2: No. 2, 131-140(Jun 1977). 

This paper reviews trends in residential energy use and com- 
mercial energy use for the 1950-75 period. Historical data on energy 
use by type of fuel--electricity, gas, oil, other--are presented for both 
sectors. These energy-use data are compared with data on the 
determinants of energy use for each sector: population, per capita 
income, fuel prices, economic output from the service sectors, and 
commercial building floorspace. These historical data show marked 
differences between the 1950-72 and 1972-75 periods. From 1950 to 
1972, energy use in both sectors grew steadily and rapidly. Since 
1972, however, energy-use growth has been almost static and unsta- 
ble. The data show, in a general way, the influence of changes in fuel 
prices and economic activity on energy use. 


60048 Comparison of residential and commercial energy use in 
the United States and Sweden. Lichtenberg, A.; Schipper, L. (Univ. 
of California, Berkeley). Energy Build.; 1: No. 1, 89-92(May 1977). 

The differences between the U.S. and Sweden in residential 
and commercial energy use are discussed in terms of energy efficien- 
cies. The lower Swedish per capita energy consumption in these 
sectors is principally explained by these factors: (1) better insulation 
and construction standards in buildings to give considerably higher 
overall heating efficiencies, (2) more realistic commercial lighting 
standards, and (3) significant differences in residential end-use de- 
vices and end-use choices. Also centralized water heating systems 
and the practice of district heating contribute to Sweden's more 
efficient usage of residential and commercial energy. 
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60049 Comparison of national energy consumption data: some 
problems. Parent, J.D.; Linden, H.R. Chicago; Institute of Gas 
Technology (1977). 15p. (NP—22356). of Gas Tech., Chicago, IL. 
Two aggregate indices commonly used in national energy 
conservation studies are the per capita annual energy consumption 
and the ratio of energy use to either gross national product (GNP) or 
gross domestic product (GDP). It has been reported that both of 
these indices are greater for the U.S. than for some other highly 
industrialized countries of about the same level of per capita GDP 
and standard of living. Hence, the USA has been indicted as waste- 
ful. An effort is made in this report to point out the problems faced 
when comparing national per capita energy consumption and energy 
consumption/GDP (E/G) levels. In both cases, it can be grossly 
misleading to consider only aggregate values of the indices without 
due allowance for the considerable differences in economic structure 
and in the mix of energy sources used. It is especially difficult, if not 
impossible, to put E/G values for different countries on a strictly 
comparable basis, free of imprecision and arbitrariness. Additional 
major problems include the difficulty in converting GDP data from 
national currencies to a common unit—the fixed U.S. dollars—in a 
manner consistent with purchasing-power parities. Further, when 
national time series of E/G values are compared, differences in 
inflation rates and changes in exchange rates add to the complica- 
tions and uncertainties. In this report, data are presented for 14 
countries, including the United States, for the period 1971—75. The 
data include energy consumption as evaluated by three agencies, per 
capita energy consumption, and national product values according 
to the International Monetary Fund, and the World Bank. When 
GDP values in 1975 U.S. dollars are computed from the various 
data, quite different values can be obtained, depending on the 
method used. Hence, considerable doubt is cast upon the whole 
procedure of computing and comparing national E/G values. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 59914 


60050 Alternative energy technologies in Brazil. Miccolis, J.M.F. 
Washington, DC; George Washington University (1977). 3lp. (NP— 
22247). 

It is imperative that Brazil consider alternative energy pro- 
duction and conservation techniques in order to cope with the 
energy crisis. Brazil imports about 650,000 bbl./day of petroleum, 
which accounts for more than 78 percent of total consumption. Oil 
amounts to 50 percent of the total energy utilized in Brazil. After a 
brief review of t he energy resources in Brazil (water power, coal 
reserves, shale deposits, uranium reserves, petroleum and natural gas 
reserves), alternative energy production technologies are summa- 
rized. These include solar energy, bioconversion, a hydrogen econo- 
my, and fossil-fuel alternative technologies (coal gasification, shale 
oil). Incentives for the use of alternative energy sources include not 
only the gradual replacement of gasoline and other liquid fuels by 
ethyl alcohol, but also the more-efficient use of other natural re- 
sources. Recently, the government imposed very tough conservation 
regulations (January 1977). These are listed; they are expected to 
substantially change the energy consumption pattern in the country. 
(MCW) 


60051 Latent economics. Tomkins, R.; Wilson, M.G.J.; Apple- 
gate, G.; O’Shea, J.; Burch, C.R.; Parsons, I.T.; Severn, R.T. (Impe- 
rial College of Science and Technology, London). Engineering 
(London); 216: No. 6, 405-411, 413-415(Jun 1976). 

Rapidly rising costs, coupled with the increasing awareness 
that the earth's fuel resources are not inexhaustible, have together re- 
awakened interest in ‘renewable’ sources of power. Schemes to make 
use of power going to waste in waterfalls, tides, winds, and sunlight 
have always fascinated engineers. As always practical harnessing has 
been a question of economics--in recent years with cheap coal and 
reasonably priced oil, with the exception of hydro schemes, uncer- 
tainty of return on investment has kept most of the possibles beyond 
the economic fringe. Now with the increased costs of what are at 
present considered to be conventional fuels and the steady pushing 
of conservationists’ warnings that in any event stocks are not limit- 
less, re-appraisals of the whole scene are underway--including ‘re- 
newable’ resources. Various aspects of the subject and how it is 
being dealt with in England are discussed, including solar energy, 
rotary generators, conservation and windmills. 


60052 Renewable energy handbook. Fine, R. Toronto; Energy 
Probe (1976). 61p. 

The potential for renewable energy use in Canada is exam- 
ined. It is pointed out that Canada can choose to begin to diversify 
its energy supply now, moving rapidly and smoothly towards an 
efficient energy society based on renewable energy sources; or, it 
can continue on its present course and face the possibility of being 
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forced by necessity to make a later transition to renewable sources, 
probably with a great deal of economic and political disruption. The 
handbook begins with a discussion on major issues and options 
available. This second section deals with the technology, a - 
tions, and costs of direct solar energy utilization, solar 
electricity generation, photovoltaic conversion, wind energy, bio- 
mass energy, tidal power, wave energy, ocean thermal energy, 
geothermal energy, heat pumps, and energy storage. Section three 
discusses how renewable energy might realistically supply Canada’s 
energy requirements within a reasonable period of time. Some issues 
on how government, industry, and the individual may become 
involved to make this happen are suggested. A list of resource 
people and renewable energy businesses is provided in the last 
section. A recommended reading list and bibliography complete the 
handbook. (MCW) 


SOLAR 


REFER ALSO TO CITATION(S) 58640, 58650, 58655, 58656, 
58662, 58663, 58666, 58671, 58733, 58735, 58737, 58738, 58781, 
58782, 59932 


60053 Simple model for solar energy economics in the U.K. 
Landsberg, P.T. (Univ. of Southampton, Eng.). Energy (Oxford); 2: 
No. 2, 149-159(Jun 1977). 

A simple model is proposed that enables one to find condi- 
tions for the economic viability of solar thermal or photovoltaic 
energy conversion, in the presence of an average inflation rate and 
an average interest rate. It enables one to find the minimum viable 
conversion efficiency as a function of the life (years) of the convert- 
er, given the sensitized area, the insolation averaged over day and 
night and the year, the cost (cents or pence per kWh) of the 
competing fuel, and the cost of one installation. By a slight extension 
one can also estimate the maximum economical funding for research 
and development. This is done by assuming the number of annual 
investments, followed by the annual savings, both per installation, 
and discounting costs and savings to the present. This yields a 
maximum economically viable value for capital cost/solar ener. 
conversion efficiency when the other parameters are given. n. The 
maximum annual investment, for example for research and develop- 
ment, can be obtained if the market is known in terms of the number 
of installations required. This is done on the principle that one must 
not use more money on R and D than one expects to save by using 
the converters. It is shown that thermal collectors on mainly domes- 
tic rooftops can contribute in the U.K. an amount of energy saving 
in excess of the hydroelectric element, and of the same order as the 
nuclear element, in the 1974 U.K. inland energy consumption. The 
model can be applied to other problems of investment in research 
and development. 


60054 Renewable energy resources. Meliss, M. (Kernforschung- 


sanlage, Juelich, Ger). Brennst.-Waerme-Kraft; 
142(Apr 1977). (In German). 

An outline of the solar and geothermal resources, utilization, 
and prospects for larger exploitation is given. Trends in design and 
construction of wind-driven power plants are also presented. 63 refs. 


60055 ERDA’'s Solar Energy Research and Development Pro- 
gram. Hirsch, R.L.; Marvin, H.H.; Blasy, J.A. pp 112-135 of In 
Energy technology IV: confronting reality. Hill, R.F. (ed.). Wash- 
ington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

A description of the characteristics of solar energy conver- 
sion and an outline of ERDA solar research and development efforts 
is illustrated with diagrams and photographs of several projects. 
While technically feasible, the cost of collecting significant amounts 
of solar energy remains the major problem. ERDA, optimistic that 
heating and cooling are close to commercializtion, is making con- 
tinuing progress in the identification of solar energy applications and 
potential fuel substitutions. Research programs include direct ther- 
mal, thermal power, photovoltaic, biomass-derived fuels, wind 
power, and ocean temperature gradient systems. (DCK) 


60056 Solar industry: status report and forecast. Butt, S.H. 
(Solar Energy Industries Association, Washington, DC). pp 136-143 
of In Energy technology IV: confronting reality. Hill, R.F. (ed.). 
Washington, DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

A solar industry has developed during the past three years 
and doubled in size every nine months. The flat-plate solar collectors 
needed for solar heating and cooling require simple technology 
which needs only refinement. Indications of the industry's growth 
are reflected in the number of new participants and publications in 
the field. Photovoltaics are expected to expand from space applica- 
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tions to specialized terrestrial uses as increasing energy costs push 
them into commercialization as rapidly as the heating and cooling 
industry have experienced. Neither solar energy nor conservation 
alone can fill the gap between available energy sources and demand, 
but solar energy can provide a major share. Because it is inexhaust- 
ible, non-polluting, and safe, solar development can proceed immedi- 
ately toward commercialization while other energy sources need 
further research and technological breakthroughs. The incentive 
program, which just missed Congressional approval last year, it 
needed to expedite commercialization. Forecasts of solar develop- 
ment based on equivalent barrels of oil saved, the dollar value of 
equipment installed, and both home and non-residential applications 
project a visible industry within five years and a pervasive one after 
fifteen years. (DCK) 


60057 Solar challenges to consulting engineers. Flack, P. (Flack 
and Kurtz, New York). pp 284-301 of In Energy technology IV: 
confronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

A visible solar industry is possible if ERDA programs for 
research and development of solar collectors and solar concentrators 
for heating and cooling result in products that demonstrate a high 
performance and are economically and aesthetically acceptable. 
Consulting engineers must coordinate the selection of solar compo- 
nents with mechanical and electrical equipment so that each installa- 
tion provides optimum efficiency at the lowest cost. Examples of 
solar projects, such as the Madeira School of Greenway, Virginia, 
are used to describe the government's involvement in demonstrating 
solar feasibility for solar systems in houses and government build- 
ings, although economic incentives are still needed to implement the 
use of solar components. Engineering studies are needed for solar 
collection systems, storage sub-systems, and improved heat pump 
and absorption chiller designs. Charts and graphs are used to illus- 
trate recommended applications and compare expected performance 
levels and costs of flat-plate collectors at various angles and tempera- 
tures. (DCK) 


60058 Solar manufacturers’ view of the industry. Speiser, K. pp 
302-310 of In Energy technology IV: confronting reality. Hill, R.F. 
(ed.). YS aay ge DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Widespread public support is developing for expanding the 
solar energy effort, which is now a very small industry of 142 
manufacturers who are mostly new in the rapidly growing field. 
Solar manufacturers have an esprit de corps that comes from estab- 
lishing market shares in a new industry that is not taken seriously by 
many critics. Approval or rejection of Administration proposals of 
tax credits and incentives will affect the future growth rate, as will 
shortages and higher prices of other energy sources. The industry 
must combat myths that solar energy is only futuristic, that it only 
works in warm climates, and that there is no real energy shortage. 
Changes in buying habits are needed so that consumers will accept 
the life-cycle concept and pay high first-cost prices to attain future 
savings. The task of adequately informing builders, architects, and 
consumers about solar energy will be helped by building standards 
and certified quality control, but will also introduce the problems of 
establishing criteria for reliable certification and information and of 
developing the industry infrastructure capable of providing adequate 
service. Other crucial unknown factors are utility acceptance of 
solar energy and possible legal questions of solar rights. (DCK) 


60059 Solar energy in perspective: builder/developer’s view of the 
industry. Kruse, J.J. (Cambridge Development Group, Inc., MA). pp 
311-325 of In Energy technology IV: confronting reality. Hill, R.F. 
(ed.). anges DC; Government Institutes, Inc. (1977). 

From 4. energy a conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

A review of the experiences of The Cambridge Development 
Group, Inc. in applying for and receiving a solar demonstration 
grant from the Department of Housing and Urban Development 
concludes that the program offers an opportunity to reduce costs 
and corrects present property tax disincentives that discourage cap- 
ital investments for energy efficiency. They also have the potential 
for lowering energy demand enough to encourage investment in 
solar energy as an alternative to new generating capacity. Design 
details of a 400-home development in South Carolina include innova- 
tive architecture that uses a pyramidal optical system of solar collec- 
tors and allows the buildings to have a conventional appearance 
except for large skylights. If solar systems prove to be economical to 
operate, they can expect a wide application in the housing industry. 
An economic analysis model was designed to evaluate energy con- 
servation alternatives for rental property, but can be modified for 
homes sold as condominiums. Detail of the analysis are summarized 
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in tables showing the effect of modifications on investment return, 
the effect of inflation on net present value of equipment, and 
comparisons of electric cost savings relative to mortgage payment 
changes. (DCK) 


60060 Application of solar energy to schools and residences. 
Weinstein, A.; Duncan, R.T. Jr.; Sherbin, W.C. (Westinghouse Elec- 
tric Corp., Falls Church, VA). pp 352-363 of In Energy technology 
IV: confronting reality. Hill, R.F. (ed.). Washington, DC; Govern- 
ment Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Two building projects which tested solar heating and cooling 
are the result of government encouragement of solar equipment 
commercialization. One project, the Towns Elementary School in 
Atlanta, tested a large-scale experimental heating and cooling 
system. The building, used year-round by 500 students, was convert- 
ed from a gas-fired boiler system by integrating a cooling and 
heating subsystem into the existing coils and piping to provide 
between 50 and 80 percent of the energy needed. To keep cost 
effectiveness, solar collector efficiency was enhanced by a selective 
coating that decreases reradiation and a special configuration of 
MYLAR-coated mirrors. Information on thermal storage, system 
operation, control systems, and the use of antifreeze and anticorro- 
sion solutions was analyzed and applied to subsequent projects. The 
second project, a six-mode solar-augmented air-to-air heat pump 
system was installed in a Virginia residence. Capital investments for 
this and the school project were high, but are expected to be 
competitive over a lifetime of the system. (DCK) 


60061 Solar energy in office and industrial buildings. Cohen, 
A.D. (General Electric Co., Philadelphia). pp 364-382 of In Energy 
technology IV: confronting reality. Hill, R.F. (ed.). Washington, 
DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

A brief description of the principal features for twelve solar 
heating and cooling projects designed by General Electric over the 
past three years is presented. These projects were for applications to 
the potentially large industrial and office building market. A process 
heat application for the textile industry is also discussed. Most of 
these projects are now in the process of construction and only 
limited performance data is available. Key aspects of the system 
design and integration with the buildings are discussed and illustrat- 
ed. New developments in collector technology and studies made by 
General Electric show the evacuated tube to have performance and 
economic advantages over flat plate collectors, which will be helpful 
in developing commercial applications. 


60062 Solar design and installation experience. Wormser, E.M. 
(Wormser Scientific Corp., Stamford, CT). pp 383-406 of In Energy 
technology IV: confronting reality. Hill, R.F. (ed.). Washington, 
DC; Government Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Architectural and engineering design specifications and con- 
cepts are described for two residential housing installations. Ceiling 
and wall insulation were doubled to lower heating loads in winter 
and reduce heat gains in the summer. A pyramidal optics system in 
the attic receives solar energy from plexiglass skylights and concen- 
trates it on flat plate collectors. Advantages of the pyramidal system 
include aesthetics, smaller area requirements, and weather protec- 
tion. Specifications for a Delaware installation are given in detail. 
The house is a cooperative demonstration project involving ERDA, 
private industry, and the Delmara Power Company. Performance 
data, monitored and analyzed daily, has so far exceeded expectations 
for reasons which are outlined. Details of the Yacht Cove Develop- 
ment of Columbia, South Carolina are also given. Initial costs for 
demonstrations are high, but improved technology and government 
backing will lower component and installation expenses. The con- 
ventional appearance of houses using the pyramidal optic concept is 
felt to promise greater public acceptance and marketability. (DCK) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 58790, 58844, 58845, 58851, 60054 


OTHER 


REFER ALSO TO CITATION(S) 58609, 58610, 58913, 58922, 
58924, 58925, 58926, 60054 


60063 (PB—266157) Energy self-sufficiency prospects for the 
products 


British Columbia forest industry. Evans, R.S. (Western 
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Forest Products Lab., Vancouver, British Columbia (Canada)). Apr 
1977. 26p. (VP-X—166). NTIS PC A03/MF AOI. 

Summary in French. 

Contents include: the energy self-sufficiency concept; poten- 
tial for self-sufficiency in the Canadian industry; prospects for self- 
sufficiency in the British Columbia industry; and natural-gas and 
electric-power market issues. 


60064 Oceans as a source of electricity. Littler, D.J. (Central 
nm Generating Board, London). Aware; No. 82, 12-15(Jul 

Selected from Electricity from Natural Energy Sources, pre- 
sented at the Eighth Annual Meeting of the International Electric 
Research Exchange, September 14—16, 1976. 

The amount of energy in ocean waves is substantial, but 
power provided would not be continuous. Shore-based and sea- 
based devices have been invented. Three types of the more practical 
sea-based devices are flapping plates, floating rafts, and air bells. 
Much further work needs to be done before the technical and 
economic viability can be reliably assessed. There are other possible 
methods of harnessing solar energy by using the sea. Ocean currents 
could be used to drive turbines in a manner analogous to wind 
generation. Another possible way of generating electricity is to use 
the difference in salt concentration between fresh water and sea 
water where rivers enter the sea to drive a voltaic cell. The method 
of power generation, explored 50 years ago, is to make use of the 
temperature difference between the depths of the ocean and the 
surface to drive a heat engine. Of the many ideas that have been 
proposed for harnessing the tides, barrage schemes offer the best 
prospects for economic power generation. Tidal power cannot con- 
tribute much to global power generation due to the number of 
limited sites and uncertainties in costs and feasibility of large 
schemes. (MCW) 


60065 Energy from municipal refuse. Schulz, H.W. (Columbia 
Univ., New York). pp 427-433 of In Energy technology IV: con- 
fronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

Although we have the technology for converting municipal 
solid wastes (MSW) into fuels, capital-intensive installations and the 
necessity of no-risk waste handling systems have deterred commer- 
cialization even though some systems have demonstrated cost-effec- 
tiveness. Rising landfill costs and strict pollution regulations will 
lessen some of the gap in waste handling by conventional methods 
relative to the cost of using new processes. Leading processes for 
burning MSW include a waterwall steam-producing incinerator and 
a refuse-derived (RDF) fuel separated from shredded MSW. Exam- 
ples of these methods are described in terms of various applications, 
types of fuel obtained, and capital requirements. Three variations of 
the RDF process are produced by the Union Electric Co. of St. 
Louis in a co-generation installaion; Combustion Equipment Asso- 
ciates (Eco-Fuel II) based on cellulose; and the Black-Clawson 
process, based on paper technology. Pyrolysis and destructive distil- 
lation are used to form liquid and gaseous fuels by the Monsanto, 
Occidental, Torrox, and Purpox systems. The Simplex process is 
used to illustrate more advanced technology now under develop- 
ment. (DCK) 


60066 Biomass: progress and plans. Wise, D.L. (Dynatech R/D 
Co., Cambridge, MA). pp 434-454 of In Energy technology IV: 
confronting reality. Hill, R.F. (ed.). Washington, DC; Government 
Institutes, Inc. (1977). 

From 4. energy technology conference; Washington, District 
of Columbia, United States of America (USA) (14 Mar 1977). 

See CONF-770353—. 

The potential for fuels from biomass is reviewed, specifically 
considering the ERDA overall objectives in this area. It is seen that 
essentially all organic material obtained from biological sources can 
be subjected to bioconversion processing technology in order to 
produce fuel gas or an array of organic chemicals. The organic 
fraction of biomass may also be subjected to selected thermochemi- 
cal conversion techniques. Following a broad overview, two specific 
examples of fuels from biomass are considered and evaluated. One 
example with a long-range potential is the production of acetic acid 
from marine algae. It is shown that up to five percent of the annual 
U.S. petrochemical feedstock requirement may be spared with this 
single development. The other example, which appears to have 
immediate application, is the production of fuel gas from cattle 
feedlot residue. Here it is shown that 300 million cubic feed (at 
standard temperature and pressure) of methane per day can be 
produced from an environmental feedlot of 10,000 head of cattle. 
Digester size, capital costs, and fuel gas price appear to be within the 
requirements for early development. In every respect the entire 
program of fuels from biomass appears to be ready for active 
development. 47 refs. 
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MHD GENERATORS 
REFER ALSO TO CITATION(S) 58955 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 58995, 60011, 60075 


60067 (FE—1740-4) U-25 MHD generator project. Report for 
the period May—July 1976. Kuczen, K.D.; Herman, H.; Killpatrick, 
D.; Marchant, D.; Swallom, D.; Zinnerman, T. (Argonne National 
Lab., Ill. (USA)). Sep 1976. Contract EX-76-C-01-1740. 28p. (P). 
(ENG/PE—1996). Dep. NTIS, PC A03/MF AOI. 

The ERDA-FE MHD Division has the lead role in the U.S. 
national MHD (magnetohydrodynamic) development effort, in 
which capacity it has taken the initiative in establishing a number of 
programs aimed at furthering MHD technology. Within the frame- 
work of the formal agreement negotiated in 1973 by the joint U.S.— 
U.S.S.R. Commission on Scientific and Technical 
cooperative effort in MHD was established with the U.S.S.R. The 
ultimate objective of the joint MHD program is the design, construc- 
tion, and operation of commercial scale MHD power plants. The 
U.S./U.S.S.R. agreement calls for the U.S. to design, fabricate, proof 
test, and ship an MHD channel to the U.S.S.R. for conducting joint 
experiments in the Soviet U-25 MHD pilot plant. Argonne National 
Laboratory (ANL) has been assigned the project management and 
system engineering role required to design, fabricate, install, and test 
magnetohydrodynamic (MHD) generator channels and associated 
support equipment. In compliance with the geometric and functional 
requirements of the U-25 Facility, the MHD channel shall be capable 
of supplying 10 to 15 MW of electrical energy for at least 100 hours 
of operation. The work required to achieve the objective is catego- 
rized into six major tasks, namely, (1) Project Management, (2) 
Detail Design of Channel Systems, (3) Electrode System Develop- 
ment, (4) Channel System Fabrication and Assembly, (5) Instrumen- 
tation and Data Acquisition System, and (6) Test Program. A 
summary of the project status is presented. 


60068 (FE—2215-6) Critical contributions in MHD power gen- 
eration. Quarterly technical progress report, 1—November 
30, 1976. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). 1976. Contract EX-76-C-01-2215. 144p. Dep. 
NTIS, PC A07/MF AO1. 

The open-cycle coal-fired MHD generator research program 
at MIT is reviewed. Detailed descriptions of technical progress are 
presented in the areas of (1) electrode module materials evaluation, 
(2) electrode module development, (3) coal combustion studies, (4) 
critical phenomena in MHD generators, (5) studies in a disk gener- 
ator, (6) MHD component modeling, (7) MHD generator modeling, 
and (8) U-25 electrode screening tests. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 58956 


60069 (AD-A—038724) High power study - er conditioning. 
Final report Jun 75-Jan 76, Gilmour, A.S. Jr. (State t Univ. of New 
York, Buffalo (USA). Dept. of Electrical Engineering). Jan 1976. 
Contract F30602-75-C-0122. 174p. NTIS PC A08/MF A0O1. 

The power conditioning portion of the high power study that 
was performed for the Air Force Aero-Propulsion Laboratory by 
the State University of New York at Buffalo is summarized. This 
effort defines the power conditioning system and critical component 
developments which will be required to interface the airborne 10 
MW to 50 MW sources defined under separate study efforts with 
certain loads. Power conditioning systems are considered for use 
with magnetohydrodynamic generators and turbine driven alterna- 
tors, both conventional and superconducting. The critical compo- 
nents required for each of the power conditioning systems are 
identified and then analyzed. The component analyses include esti- 
mations of development efforts necessary and of specific weights and 
volumes of components. The primary components considered are 
transformers (for alternator as well as for inverter use), switches, 
capacitors and inductors. Weight algorithms are developed for each 
of the components. Following the component analyses, subsystems 
such as inverters and rectifier and filter packages are considered. 
The data for the various components and subsystems are then 
utilized for a comparison of the power conditioning techniques to be 
used with the various power sources. The weights and volumes of 
power conditioning systems for 8 point designs (8 variations of 
power, voltage, duty cycle and total run time) are derived. Finally a 
development program is outlined for the critical components and 
subsystems. (Author) 
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60070 (BNWL-SA—6083) MHD electrode-insulator micro-and 
macro-structure. Bates, J.L.; Rossing, B.R.; Bowen, H.K. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jan 1977. Con- 
tract EY-76-C-06-1830. 28p. (CONF-770829—1). Dep. NTIS, PC 
A03/MF AOl1. 

From International material symposium on microstructures of 
ceramics; Berkeley, California, USA (9 Aug 1977). 

¢ development of MHD electrode modules for coal-fired 

and for clean fuel fired MHD channels has required the development 
of compatible materials for high current flux electrical conductors, 
high temperature insulators and current lead-outs. Large thermal 
gradients due to high heat fluxes (50 to 200 watts/cm*), potassium 
seed condensation and subsequent reaction, and slag-seed interac- 
tions with the materials causes restructuring of the micro- and 
macro-structure. Results from current modules based on ZrO2-CeO2 
and spinel (e.g., FeAlOy-FesO,) electrodes; MgO, AlOs and 
MgAl.O, insulators; and platinum or steel current-leadouts are dis- 
cussed. 


60071 (N—77-20886) Design study of superconducting magnets 
for a combustion ydrodynamic (MHD) generator. Thome, 
R.J.; Ayers, J.W. (Magnetic Corp. of America, Waltham, Mass.). 
Mar 1977. Contract NAS3-19885. 255p. (NASA-CR—135178). 
NTIS PC Al2/MF AOl. 

ign trade off studies for 13 different superconducting 
magnet systems were carried out. Based on these results, preliminary 
design characteristics were prepared for several superconducting 
magnet systems suitable for use with a combustion driven MHD 
generator. Each magnet generates a field level of 8 T in a volume 
1.524 m (60 in.) long with a cross section 0.254 m x 0.254 m (10 in..x 
10 in.) at the inlet and 0.406 m x .406 m (16 in. x 16 in.) at the outlet. 
The first design involves a racetrack coil geometry intended for 
operation at 4.2 K; the second design uses a racetrack geometry at 
2.0 K; and the third design utilizes a rectangular saddle geometry at 
4.2 K. Each case was oriented differently in terms of MHD channel 
axis and main field direction relative to gravity in order to evaluate 
fabrication ease. All cases were designed such that the system could 
be disassembled to allow for alteration of field gradient in the MHD 
channel by changing the angle between coils. Preliminary design 
characteristics and assembly drawings were generated for each case. 


60072 Flowing magnets for power. Windle, P.L. (Univ Coll of 
North Wales). Energy Dig. (London) ; 6: No. 2, 17-19(Apr 1977). 


Making ferromagnetic liquids stable, so that the small, mag- 
netic particles they contain stay evenly dispersed, could be an 
important step towards deriving electrical energy from heat without 
an intermediate mechanical stage. The terms ‘ferromagnetic liquids’ 
or ‘ferrofluids’, refer not to a single-phase liquid, but to a dispersion 
of small (that is, 10~* to 10~° cm diameter) magnetic particles in a 
liquid. This colloidal dispersion will have both ferromagnetic and 
liquid properties and in the presence of a ae field its gross 
behavior can be radically altered while it still remains liquid-like. 
The effect of a magnetic field gradient on a ferrofluid is to exert a 
force on the suspended magnetic particles, which try to move 
through the fluid. This motion transmits drag to the fluid, and the 
whole dispersion moves. A dispersion of iron particles in mercury 
has great potential in energy conversion, and research into the 
stabilizing of such a ferrofluid is being carried out at the University 
College of North Wales at Bangor. if such a metallic ferrofluid can 
be rendered stable practically indefinitely, the article shows a 
method by which electric energy could be generated by adding and 
subtracting heat from it (above and below the Curie temperature of 
the suspended ferromagnetic particles) by causing the fluid and 
hence its electrons to circulate in a magnetic field. 


60073 Structural analysis of an MHD superconducting 
Srinivasan, M.G.; Niemann, R.C.; Purcell, J.R.; Krajcinovic, D. 
(Argonne Nat! Lab, Ill). JEEE Trans. Magn.; MAG-13: No. 1, 101- 
104(Jan 1977). 

The assumptions, methods, and results of a stress and defor- 
mation analysis of a large MHD superconducting circular saddle coil 
magnet are described. The magnet consists of a bore tube, layers of 
windings and filler and prestressed circumferential banding. The 
section at peak field is analyzed as a plane strain problem and the 
coil-end load effects are considered separately. Effects of each stage 
of loading, namely, fabrication, cool-down and energizing are deter- 
mined and superposed appropriately. The elimination of the costly 
ring girders is shown to be acceptable. The necessity for refined 
forms of analysis is discussed. 8 refs. 


Superconducting magnet system U-25 MHD facility. Nie- 
mann, R.; ho S.; Pelczarski, W.; Gonczy, J.; Mataya, K.; 
Ludwig, H.; Hillis, D.; Phillips, H.; Turner, L.; Purcell, J.; Mont- 
ry, D.; Williams, J.; tch, A.; Marston, P.; Smelser, P.; 
kevitch, V. (Argonne Natl Lab, Ill). ZEEE Trans. Magn.; MAG- 

13: No. 1, 632-635(Jan 1977). 
As part of the U.S. - U.S.S.R. magnetohydrodynamics infor- 
mation exchange, the U.S. is responsible to design and construct a 
superconducting dipole magnet system for the bypass loop of the U- 
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25 MHD facility in Moscow. The system design ers are 
presented. The magnet geometry, stability criteria, cryostat thermal 
and mechanical design, cryogenic system parameters, and controls 
are reviewed. Details of the servomechanism winding machine, the 
epoxy fiberglass tension member support system, and the diagnostic 
instrumentation system for monitoring of the magnet’s thermal pa- 
rameters, structural forces and component accelerations during 
system cool-down and with the MHD channel in operation are 
included. 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 60067 


60075 (FE—1760-18) Development program for MHD direct 
coal-fired power generation test facility. Quarterly technical progress 
report, January—March 1976. Dicks, J.B.; Tempelmeyer, K.E.; Wu, 
Y.C.L. (Tennessee Univ., Tullahoma (USA). e Inst.). 15 Apr 
1976. Contract EX-76-C-01-1760. 52p. Dep. NTIS $4.50. 

Activities carried out this quarter are described. These activi- 
ties consisted of (1) a series of current distribution tests with a special 
electrode configuration, (2) slag/layer analysis of uncoated and 
cermet-coated electrodes, (3) a series of generator performance tests 
utilizing multiple loads and (4) a series of diffuser performance tests. 
In addition, installation of the new test leg, designated Configuration 
III, was completed and placed into operation. 


60076 (PB—263873) Applied research in the general area of 
charged particle chemistry related to coal-fired MHD. Progress report 
1 Nov 1975—30 Apr 1976. Norcross, D.W.; Lineberger, W.C.; Beaty, 
E.C. (Colorado Univ., Boulder (USA)). 1976. Contract NSF- 
AER74-20552. 117p. NTIS PC A06/MF AOI. 

The objective of this report is to provide some of the basic 
physical and chemical data required for useful modeling of the 
combustion plasma in a coal-fired MHD device. The critical plasma 
parameter in the design and scaling of such generators is the plasma 
conductivity, which is proportional to the density and mobility of 
free electrons. The three major components of the present program 
are measurement of the thermodynamic properties of some of the 
most important negative ions, development and application of theo- 
retical techniques to the determination of the contribution to the 
plasma conductivity of the dominant polar molecules, and the provi- 
sion of a comprehensive compilation of data on molecular electron 
affinities and on electron collisions with atomic and molecular spe- 
cies peculiar to the MHD plasma. 


EHD GENERATORS 


60077 Fundamental characteristics of liquid-filled electrohydro- 
dynamic generator. Fujimoto, S.; Terado, T. (Gifu Univ, Kagamiga- 
hara-shi, Jpn). J. Electrost.; 2: No. 3, 257-267(Jan 1977). 

In electrofluiddynamic (EFD) generators, the kinetic energy 
of dielectric fluid flow is converted directly to electricity by trans- 
porting monopolar charged particles in the channel against the 
electric field. This method aroused interest because of its high output 
voltage and low current. The experimental EHD generator de- 
scribed is a closed system filled with liquid n-hexane, and its funda- 
mental performance characteristics are reported. The output current, 
voltage and power obtained from the experiment were 2 pA, 140 kV 
and 0.28 W, respectively, under the conditions of a liquid velocity of 
1.18 m/s and an injector voltage of 30 kV. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 58573, 58575 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 58576 


FUEL CELLS 
REFER ALSO TO CITATION(S) 58955 


60078 Fuel cells; energy converters of the future. Kellomaki, A. 
(Tempereen Tek Korkeakoulu, Finl). Kemia-Kemi; 3: No. 11, 536- 
540(1976). (In Finnish). 

The ~~ thermodynamics, history and general tech- 
niques of fuel cells are discussed. Some important cell types are 
described in more detail. These include hydrogen-oxygen culls, waits 
using compromise fuels (hydrazine, ammonia and methanol) and 
converted natural gas. Some applications are presented. Amon 
them are space flights, the use of methanol cells and the TARGET 
project for utilizing natural gas. 





DEC. 31, 1977 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 58995, 59830 


60079 (ANL—77-29) Advanced fuel cell development. Progress 
report for January—March 1977. Ackerman, J.P.; Kinoshita, K.; 
Sim, J.W.; Swaroop, R.; Nelson, P.A. (Argonne National Lab., Iil. 
(USA)). Jun 1977. Contract W-31-109-ENG-38. 48p. Dep. NTIS, PC 
A04/MF AOl1. 

Advanced fuel cell research and development activities at 
Argonne National Laboratory (ANL) during the period January to 
March 1977 is described. Efforts have been directed toward under- 
standing and improvement of molten carbonate electrolyte fuel cells 
operating at temperatures near 650°C. A primary focus of the work 
has been on developing electrolyte structures which have high 
strength and conductivity, as well as good electrolyte retention, and 
on developing methods of synthesis for electrolyte structures that 
are amenable to mass production. Several synthesis methods have 
been investigated, and at least one appears to yield a highly desirable 
product and to greatly simplify production. Cell testing is essential 
for understanding and evaluating individual component behavior 
and the interactions of the components under realistic operating 
conditions. Most of the testing to date has been conducted in a 2%/,- 
in.-dia cylindrical cell with Type 316 stainless steel housings and 
current collectors, a nickel anode, and a nickel oxide cathode. 
Reproducible cell operation has been achieved in these cells, and 
operational parameters have been brought under control. Necessary 
improvements in cell components have been defined, and a systemat- 
ic program of optimization has begun. Components evaluation and 
development include post-test analysis and evaluation of all the cell 
components and materials as well as development of out-of-cell 
diagnostic tests for the individual components. Particular attention is 
being paid to evaluation of the physical properties of the electrolyte 
and to corrosion of metallic materials in the cell housings. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 58581 


60080 (BNL—22793) AC technique for characterizing solid 
oxide fuel cells. Isaacs, H.S.; Olmer, L.J. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 7p. (CONF- 
770568—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, New York, United States of America (USA) (5 May 1977). 

High temperature solid ZrO2-Y2Os electrolyte fuel cells offer 
a high efficiency route for the conversion of coal to electricity. The 
optimization of the electrochemical cells depends on minimizing 
voltage losses due to the resistance of the cell components and the 
characteristics of the interfaces. The voltage losses at the electrodes, 
for example, will depend on the rate-controlling steps in the reaction 
sequence and a knowledge of these mechanisms will indicate where 
improvements in design or manufacture of the cell can be made. A 
wide range of techniques are available for the study of the electrical 
and electrochemical characteristics of the fuel cells. The technique 
employed incorporated a square current wave which was 
across the system being studied and observing and interpreting the 
voltage response. There are advantages in using a square current 
wave. The method is rapid, it allows separation of any series 
resistance, and essentially incorporates a wide range of frequencies. 
There are various methods for analyzing the voltage response. An 
interpretation, in terms of an electrical analogue, was chosen as it 
was simple and rapid. The voltage response was approximated by a 
capacitance and resistance, Cp and Rp, in parallel, and a series 
resistance, R/sub s/. The R/sub s/ values were not, however, true 
resistive responses but rather the resistive contribution of one or 
more short time constants. The largest time constant of the voltage 
response at a given square wave frequency was measured, being 
equal to the product of Cp and Rp (which was usually 1000 Hz). 
Results are presented and discussed. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 58956 


60081 (N—77—18560) Formulated plastic separators for soluble 
electrode cells. Sheibley, D.W. (National Aeronautics and Space 
Administration, Cleveland, Ohio (USA). Lewis Research Center). 10 
Mar 1977. 22p. NTIS PC A02/MF AOl. 

A rubber ion transport sheeting material formulated with or 
without a flexible and porous substrate is described for use as the 
membrane between the acid compartments of a redox couple in a 
bulk electrical energy storage system. The membrane exhibits mini- 
mal increases in resistivity with the passage of time and prevents the 
accumulation of unequal amounts of water between the two sides of 
the redox cell. 
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60082 Magnesium and magnesium alloys as anodes in electro- 
chemical alkaline-electrolyte power sources. Wiesener, K.; Glaeser, 
W.; Pelz, R. (Technische Univ., Dresden). Wiss. Z. Tech. Univ. 
Dresden; 24: No. 1, 65-73(1975). (In German). 

The possibilities of using magnesium and magnesium alloys in 
metal—air elements with alkaline electrolytes are examined. 
sium alloys with aluminum, zinc, lead, thallium, mercury and lithium 
were investigated in this respect. A 5 M sodium perchlorate solution 
with different additions of caustic soda was used as the electrolyte. 
Different measurement and analysis methods were used to character- 
ize the anode materials, namely galvanostatic measurements; poten- 
tiodynamic measurements; corrosion measurements before, during, 
and after anodic loading; investigation of complete metal—air cells. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 60079 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 58308, 59952, 59964, 59965, 
59968, 59973, 59986, 60044 


BUILDINGS 


REFER ALSO TO CITATION(S) 58994, 59875, 59941, 59942, 
59953, 59957, 59959, 59969, 60184 


60083 (AD-A—038722) Preliminary design of a total utility pilot 
demonstration project at a Regional Standard Em Barracks 

Fort Belvoir, Va. Final report. Korobkin, L. (Gamze-Korobkin- 
Caloger, Inc., Chicago, Ill. (USA)). 15 Sep 1976. Contract 
DACA73-75-C-0002. 295p. NTIS PC A13/MF A0O1. 

A Total Utility (T.U.) preliminary design is to be implement- 
ed at any 1200 man Regional Standard E.M. anche Complex and 
generated from the 1200 man Regional Standard E.M. Barracks 
located at Fort Belvoir, VA; incorporating the materials, methods 
fabrication and construction practiced at this site. This preliminary 
design incorporates the following: (1) T.U. plant that can supply the 
entire site with electricity, space heating and cooling. (2) An ad- 
vanced technology sewage treatment facility interfaced with the 
total energy section for disposal of sludge and primary clarified 
effluent; (3) an incinerator for disposal of barracks and mess facility 
burnable trash interfaced with the TU plant through heat recovery 
and thermal storage facilities; (4) major equipment selections for the 
T.U. plant; and (5) All demand load profiles for the site. 


60084 (BNL—50647) Seasonal performance and energy costs of 
oil or gas-fired boilers and furnaces. Berlad, A.L.; Lin, H.C.; Batey, 
J.; Salzano, F.J.; Yu, W.S.; Hoppe, R.J.; Allen, T. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Mar 1977. Contract EY-76-C- 
02-0016. 57p. Dep. NTIS, PC A04/MF AOI. 

The seasonal operating cost of a small oil or gas-fired boiler 
or furnace depends upon the intrinsic merits of the device itself, the 
appropriateness of its capacity and cycle characteristics to the im- 

load conditions, the weather characteristics and heat loss 
characteristics of the building being heated, and the control philos- 
ophy employed. The current study provides the bases for comparing 
quantitatively the seasonal operating costs of various specific space 
heating and/or domestic hot water systems, as influenced by the 
device specifics and device interaction with the space conditioned 
system that it serves. The resulting formalism is applied to various 
space-heating systems. Quantitative cost comparisons are presented. 


60085 (NATO/CCMS—60) Test Reference Year (TRY). Final 
report. (Energy Research and Development Administration, Wash- 
ington, D.C. (USA). Office of Conservation). Aug 1977. 4p. Dep. 
NTIS, PC A02/MF AOI. 

The Test Reference Year (TRY) for a specified location is a 
data collection consisting of 8760 sets of hourly weather data. Its 
main objective is to provide data for computerized calculations 
regarding energy conservation, energy consumption in —_ 
and indoor climate. This report recommends a suitable format for 
such a TRY, describes which weather data are mandatory for such a 
TRY to meet the main objective, and recommends how it can be 
published. The report does not recommend any specific procedure 
for generating or selecting a TRY for a given location. 


60086 Energy conservation system. Fichtner, R.L. (to Select 
Energy Systems, Inc.). US Patent 4,037,141. 19 Jul 1977. Filed date 1 
Jul 1976. 10p. 
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An energy conservation system is disclosed wherein power in 
a given area, such as in a hotel or other room, is controlled by means 
of an ultrasonic sound transmitter and a plurality of ultrasonic sound 
receivers, each receiver controlling power for a separate power 
outlet. Upon entering the room, a key is inserted into a key recepta- 
cle to activate the transmitter and thereby cause the receivers to 
couple power to the power outlets in the room. When the key is 
withdrawn from the key receptacle, the transmitter signals the 
receivers to decouple power from the power outlets. 


60087 Fireplace stove. Hayes, R.W. (to Hayes-Te Equipment 
Corp.). US Patent 4,036,205. 19 Jul 1977. Filed date 2 May 1975. 6p. 

A conventional fireplace opening is closed off by a flat steel 
plate the size of which will cover conventional fireplace openings. 
Two clamps permit the plate to be secured to the fireplace lintel. A 
firebox is bolted to the front of the plate so that it is located entirely 
within the room, rather than in the fireplace opening. An access 
door is provided at the front of the firebox, and a draft opening 
below the door provides control of inlet air to the fire. A damper 
valve is located in an exhaust opening at the rear of the firebox to 
provide control of the products of combustion within the firebox. 


60088 Results, final conclusions and recommendations from the 
overall study of district heating the economic and technical develop- 
ment possibilities of district-heating supply in the German Federal 
Republic . (Ver Dtsch Elektr Werke, Frankfurt AM, Ger). Fern- 
waerme Int.; 6: No. 2, 24-35(May 1977). {in ery: 

The report is a reproduction in full of the final part of B7 of 
the overall study of district heating. After a short presentation of the 
main results including the nomenclature for the most important 
technical and economic marginal conditions for the development of 
district heating, those measures are listed and their bases explained 
which make ible a stimulated development of district-heating 
supply which is desirable for the economy. Reference is made to the 
importance of district heating from the point of view of urban 
construction. 


60089 Distribution costs in district-heating-systems. Kaier, U. 
(Kraftanlagen-Plan, Heidelberg, Ger). Fernwaerme Int.; 6: No. 2, 36- 
40(May 1977). (In German). 

A review of the most important results and marginal condi- 
tions for a costing theory for the determination of district heating 
distribution costs is given. It was worked out in the course of the 
overall study carried out by the Federal Ministry for Research and 
Technology on the subject of district heating. Costing formulae are 
given with the aid of which the investment costs and the operating 
costs can be determined in dependence on the more important layout 
parameters without detailed knowledge of the supply area. 


60090 Heating centers operational experiences. Diessner, E. 
(Tech Werke der Stadt Stuttgart, Ger). Gas- Wasserfach, Gas-Erdgas; 
118: No. 3, 106-108(Mar 1977). (In German). 

Cases of construction and planning errors and of savings in 
electrical and thermal energy are analyzed. 2 refs. 


60091 Heat pumps with supplemental gas heating. Vielhaber, K. 
(Robert Bosch, Wernau, Ger). Gas- Wasserfach, Gas-Erdgas; 118: 
No. 3, 116-119(Mar 1977). (In German). 

Circulation in pumps is demonstrated and heating needs of 
household by pump and gas are computed. Specifications of a 
compact heater and comparison of various systems regarding energy 
consumption are given. 


60092 Gas radiator utilization in households, workshops, and 
industry. Lindow, R.; Skunca, I. (Ruhrgas, Essen, Ger). Gas- Wasser- 
fach, Gas-Erdgas; 118: No. 3, 119-126(Mar 1977). (In German). 

Operation, physical and physiological characteristics, and 
uses of radiators in space heating, drying, thawing, various industrial 
processes, and paving are described. 9 refs. 


60093 Technological and economic investigations of gas-fired 
heat pumps systems. Rostek, H.A. (Ruhrgas, Essen, Ger). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 3, 99-105(Mar 1977). (In German). 

Description of compressor and absorption pumps is followed 
by energetical comparison with electric space heating. Experimental 
results, evaluation of system, and economic aspects of gas compres- 
sion heat pump are given. 


60094 (ERDA-tr—242) Preliminary summary of results obtained 
in the study ‘Technologies for Energy Economization”. (Fichtner, 
Beratende Ingenieure fuer Energie- und Waermewirtschaft G.m.b.H. 
und Co. K.G., Stuttgart (Germany, F.R.)). Jul 1976. Translation of 
German report. 13p. Dep. NTIS $3.50. 

Results of a study of energy consumption by the residential, 
industrial, and transportation sectors in the economy of the Federal 
Republic of Germany are presented, and technologies for affecting 
energy conservation in these sectors are discussed. The energy 
savings potential of technological improvements in specific indus- 
tries, e.g., chemical, steel, paper, etc., and energy demand in the 
Republic to 2000 A.D. are forecast. (LCL) 
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60095 Determination of the maximum pressure head, given un- 
steady flow of a liquid, in centralized heat supply systems. Sodno- 
mova, S.D. (Moscow Power Eng Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; 28: No. 5-6, 98-104(1976). (In Russian). 

The known recurrent water hammer equations are employed 
for the determination of the Maximum change of pressure under the 
conditions of an unsteady flow of a liquid in heat supply systems. A 
satisfactory correlation between an experiment and the calculations 
is obtained. 


60096 Energy conservation hits home. Kops, G.H.; Artuso, B.J.; 
Willson, R.M. (Imperial Oil Enterprises Ltd., Sarnia, Ont.). Proc., 
Am. Pet. Inst., Sect. 3; 55: 119-126(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Imperial Oil's Sarnia Refinery and Chemical Plant have insti- 
tuted a communications program entitled "Let's Help. It’s worth the 
energy” which illustrates that relatively small energy wastes on a 
refinery scale translate to enormous constructive energy usage in 
ordinary life. Savings are not normally expressed in terms of oil 
volume or dollars, but rather in terms of the use to which that 
energy could have been put had it been saved. Various media are 
used in the communications program; the heart of it is the videotape 
presentation, which presents the major areas where refinery person- 
nel can contribute to energy savings. The tape has a strong local 
flavor in that the refinery employee sees himself or his co-workers in 
his own refinery situation. Because of this rare opportunity where 
energy conservation is so much in the forefront and so meaningful to 
everyone, this program provides the trigger to motivate the worker 
to perform better, because it ties the job situation to his home life. 
Like most programs, it will only provide a short term answer, for 
continued high performance and hence energy conservation the 
responsibility rests with all levels of management to maintain the 
impetus. Energy conservation is an integral part of performance and 
this is achieved by employees who have the knowledge and skill and 
are motivated to apply these qualities. 


60097 Phantom fluorescent tube. Westphal, J.A. (California Inst. 
of Tech., Pasadena, CA); Krachman, H.E.; Seemann, G.R. pp 174- 
178 of In Energy LA: tackling the crisis. Robinson, J.W. (ed.). North 
Hollywood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 


See CONF-7605141—. 

By use of a simple, inexpensive device, it is possible to 
decrease the power consumption in rapid start and instant start 
fluorescent fixtures by about two-thirds while retaining the lumen 
efficiency and power factor of the original installation. Use of these 
“phantom” fluorescent tubes allows a significant reduction in light- 
ing levels while retaining the original design light distribution. They 
are particularly valuable in hallways, stairwells, and other utility 
areas which are often excessively illuminated. The phantom tubes 
are the same size and shape as normal lamps and can be installed like 
regular lamps. A series of accelerated use tests indicate no adverse 
effects on the ballast or other circuit elements. The tests also indicate 
an extension of the operating life of the remaining lamp by more 
than 75 percent. A significant extension of the life of the ballast is 
also anticipated. Approximately 5,000 of these tubes have been 
installed on the campus of the California Institute of Technology in 
Pasadena with an estimated reduction in electric usage of 10° kwh/ 
yr., saving about $35,000/yr. 


60098 Effect of building shape and facade on energy consump- 
tion. Okajima, T. (Albert C. Martin and Associates, Los Angeles). pp 
112-120 of In Energy LA: tackling the crisis. Robinson, J.W. (ed.). 
North Hollywood, CA; Western Periodicals Company (1976). 
From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
976). 


See CONF-7605141—. 


The energy consumption of buildings of the same volume but 
of different sizes and shapes, designed to the same criteria, are 
compared. A hypothetical office building located in Los Angeles is 
used as the model for the study. The results are shown graphically. 


60099 Low-energy air conditioning. Schlom, L.A.; Becwar, A. 
(D.B.S. Pacific, Sherman Oaks, CA). pp 133-139 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 


1976). 

See CONF-7605141—. 

A new air conditioning system is now in development that 
consumes less than one third of the energy used by conventional 
freon-type refrigeration units. The system is a unique application of 
an evaporative water refrigeration cycle, and is an effective alterna- 
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tive for conventional systems in the drier regions of the United 
States. When used as a precooler, the cycle significantly decreases 
the energy required by a central air conditioner. Widespread use of 
such systems can reduce the peak-load requirements of electric 
utilities on hot summer afternoons. 


60100 Recuperation of heat from the exhaust air of heating and 
air conditioning installations through regenerative heat exchange. Pai- 
kert, P. (GEA-Luftkuehlerges, Bochum, Ger). Klima Kaelte Ing.; 3: 
No. 4, 121-126(Apr 1975). (In German). 

Methods and special treatment of heat recuperation from 
locally separated air streams by individual heat exchangers are 
described. The thermal efficiency of the heat exchange for the entire 
plant can be calculated and optimized from the dimensionless num- 
bers of both individual apparatus and the circulating heat transfer 
medium. Partial loading and control conditions were investigated 
and interpreted. Prime and operational costs are given in examples 
and the economy of the process is being proved. Reference is made 
to further development trends. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 58673, 59907, 59941, 59943, 
59948, 59951, 60035, 60047, 60048, 60059 


60101 (AED-Conf—76-642-001) Critical evaluation of the heat 
pump for residential space heating. Kalischer, H.P. (Rheinisch-West- 
faelisches Elektrizitaetswerk A.G., Essen (Germany, F.R.)). 1976. 
38p. (In German). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

The operating principles of heat pumps are discussed, and the 
significance of heat pumps to energy conservation in the space 
heating of homes is described. Information is included on air-to-air 
heat pump performance; influence of climate conditions; methods for 
improving the coefficient of performance; commercial exploitation; 
comparative cost of oil heating and heat pump heating for single 
family residences; retrofitting oil-fueled central heating systems with 
heat pumps, and possible locations of heat pumps in houses. (LCL) 


60102 (NBS-BSS—93) Dynamic performance of a residential air- 
to-air heat pump. Kelly, G.E.; Bean, J. (National Bureau of Stan- 
dards, Washington, D.C. (USA). Center for Building Technology). 
Mar 1977. 12p. GPO $1.00 

Information is presented on the dynamic performance of a 5- 
ton air-to-air heat pump, which was installed in a residence in the 
Washington, D.C. area. The effect of part-load operation on the heat 
pump’s cooling and heating coefficients of performance (COP) was 
determined. When the pump operated in the heatig mode at outdoor 
temperatures below 40°F, a considerable discrepancy was found to 
exist between the measured performance and the performance data 
supplied by the manufacturers. This discrepancy is apparently due to 
the adverse effects of frost buildup and defrosting of the outdoor 
coil. The seasonal performance factor (SPF) of the heat pump was 
estimated and then traced back to the power plant to obtain an 
effective SPF which is then compared with the performance which 
might be expected from fossil-fuel heating equipment. 


60103 (NP—22238) Home energy conservation demonstration 
project. An interim report of the first year's results. Tsongas, G.A. 
(Portland State Univ., Oreg. (USA)). Dec 1975. 29p. Research 
Company, Richmond, CA. 

A home energy conservation demonstration study is de- 
scribed which is in progress in the Pacific Northwest and the 
preliminary results of the first year’s work are presented. The 
objective of the project is to determine what modifications to a 
typical Northwest home will result in a maximum energy saving at a 
minimum cost. This is being accomplished through the coordinated 
study of three homes, one each in the cities of Portland, Seattle, and 
Spokane, under actual living conditions. As part of the objective, the 
results will be made available to the public in the form of energy 
saving recommendations. For each of the three test homes an 
analysis was made of where and how much energy is lost. Based on 
those results, a number of possible energy-conserving modifications 
was selected. The energy saving each would produce was calculat- 
ed, and the economic attractiveness of each modification was also 
determined. Then, three modifications were selected, installed, and 
tested in each home. The analyses of energy savings and economic 
justifiability are described herein, as are the tests of the selected 
modifications and their results. A summary of the first year’s work 
and recommendations for further testing during the second year of 
the study are included. 


60104 (NP—22245) Aerial thermal scanner data for monitoring 
rooftop temperatures. Bjorklund, J.; Schmer, F.A.; Isakson, R.E. 
(South Dakota State Univ., Brookings (USA). Remote Sensing Inst.; 
Central Telephone and Utilities Corp., Lincoln, Nebr. (USA). 
CENGAS Div.). Nov 1975. 25p. Dakota State University, Brook- 
ings. 
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CENGAS, a division of Central Telephone and Utilities 
Corporation in cooperation with the Remote Sensing Institute, 
South Dakota State University, is using airborne thermal scanner 
data to monitor relative roottop temperatures. Four Nebraska com- 
munities and one South Dakota community were surveyed by the 
Remote Sensing Institute for CENGAS. Thermal scanner data were 
converted to a film format and the resultant imagery has been 
successfully employed by CENGAS. The program places emphasis 
on heat losses resulting from inadequate home insulation, offers 
CENGAS customers the opportunity to observe a thermogram of 
their rooftop, and assists homeowners in evaluating insulation needs. 


60105 (NP—22268) Detecting structural heat losses with mobile 
infrared thermography. Part I. Description of technique. Munis, R.H.; 
Berger, R.H.; Marshall, S.J.; Bush, M.A. (Cold Regions Research 
and Engineering Lab., Hanover, N.H. (USA)). Oct 1974. 16p. Re- 
gions Research and Engineering Lab., Hanover, NH. 

A method to assess quickly the insulation effectiveness of 
buildings using mobile infrared thermography is discussed. In con- 
trast to the infrared thermography done in Sweden, this method 
concentrates on obtaining useful data by measuring the outside 
surface temperature of structures. The basic principles involved in 
these measurements, field measurements, and the inherent advan- 
tages of infrared thermography are discussed. Typical thermograms 
are presented in the appendixes. 


60106 (ORNL-tr—4354) Effect of air on heat exchange during 
condensation of certain coolant vapors in the condensers of refrigera- 
tors. Mazyukevich, I.V. Translated by S. D. Blalock Jr. from Tr., 
Leningr. Tekhnol. Inst. Kholod. Prom-sti.; 14: 95-102(1956). 11p. Dep. 
NTIS, PC A02/MF AO1. 

Values of the heat transfer coefficients were experimentally 
determined during the condensation of water vapor, ammonia vapor, 
and freon-12 vapor from a mixture with air with different thermal 
loads in a 500 mm high vertical pipe. The fact of a significant 
decrease in the heat transfer coefficients with the presence of air in 
the vapor-air mixture was established. A different type of relation- 
ship of a and thermal load was established during the condensation 
of water vapor and ammonia vapor from a mixture with air, on the 
one hand and freon-12 vapor with a mixture with air, on the other. 


60107 (TID—27674) Insulation refit kit for domestic water heat- 
ers. (Johns-Manville Sales Corp., Denver, Colo. (USA)). 23 Mar 
1977. 129p. Dep. NTIS, PC A07/MF AOI. 

The development, testing, and marketing of an insulation kit 
which homeowners could apply to gas or electric hot water heaters 
in order to conserve energy in water heating are described. The kit, 
being marketed at $20, should save 450 kWh or 3600 ft* of gas per 
year. (LCL) 


60108 Modeling natural energy flow in houses. Dean, E.; Rosen- 
feld, A.H. (Univ. of California, Berkeley). Energy Build.; 1: No. 1, 
19-26(May 1977). 

A model for predicting the energy use of residential buildings 
is developed for the purpose of investigating the effect on energy 
consumption of various changes in building design, construction, and 
operation. The model differentiates between the thermal behavior of 
the north and south zones of the house, and describes an innovative 
method of air-handling. The model is incorporated into an analytical 
computer program called TWOZONE. This program is used to 
evaluate the effect on annual energy use of various amounts and 
locations of glass areas in houses. The results are compared with 
recent work on the energy value of windows in houses. Among the 
findings, when using this particular model and load program, is the 
fact that single-glazing is a net loser in any climate. Energy-use 
curves for several climates are given for single- versus double- 
glazing, thereby permitting cost-effectiveness analysis to be done. 


60109 Residential energy use alternatives to the year 2000. Hirst, 
E. (Oak Ridge Natl Lab, Tenn). Energy Commun.; 3: No. 3, 293- 
312(1977). 

The paper describes a comprehensive engineering-economic 
computer model used to simulate energy use in the residential sector 
from 1970 to 2000. The purpose of the model is to provide an 
analytical tool with which to evaluate a variety of conservation 
policies, technologies, and strategies for their impacts on residential 
energy use and fuel expenditures over time. The baseline forecast 
developed shows total fuel use growing from 17.6 GGJ (10"° joules) 
in 1975 to 26.4 GGJ in 2000, with an average annual growth rate of 
1.7%. The percentage of household fuel provided by electricity 
grows from 44% in 1975 to 56% in 2000. The percentages provided 
by all other fuels decline over time. Alternative high and low 
forecasts show a range in annual fuel use growth from 1975 to 2000 
of 2.1% to 0.3%. 


60110 Simplified optimization of building construction for energy 
conservation. Johnson, C.B. (Burt, Hill and Associates, Butler, PA). 
pp 316-335 of In Sharing the Sun: solar technology in the seventies. 
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Volume 4. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P4. 

During the course of design of the Minimum Energy Dwell- 
ing, a simplified method of determining the most appropriate build- 
ing design for energy conservation was developed. The technique 
incorporates the use of a small desk-top programmable calculator to 
perform a dynamic load analysis on an hour-by-hour basis over a 
typical monthly day. 


60111 Energy conservation in home heating and cooling. Jones, 
R.A. (Univ. of Illinois, Champaign). Proc., Am. Pet. Inst., Sect. 3; 55: 
483-488(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Measures leading to the conservation of energy in home 
heating and cooling are described. The emphasis is placed on con- 
struction and design details which conserve energy. The design and 
construction features of University of Illinois “Lo-cal House,” a 
house which has exceptionally low heating and cooling energy 
requirements, are discussed. The house design has been tested by 
using a computer program which simulates the weather conditions 
of Madison, Wisconsin, and takes into account orientation, thermal 
characteristics of the construction elements, internal mass, occupan- 
cy, and other energy input. The benefit-cost ratios of the extraordi- 
nary design and construction features are analyzed in a simple 
manner. 


60112 Measurements of direct energy use in American homes. 
Untracht, M.R. (Applied Nucleonics Co., Inc., Santa Monica, CA). 
pp 148-159 of In Energy LA: tackling the crisis. Robinson, J.W. 
(ed.). North Hollywood, CA; Western Periodicals Company (1976). 

From Los Angeles Council of En oer Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

This study was performed to measure direct energy use in a 
selected sample of American homes, and follows a previous study. 
Sample size has been increased and areas for significant energy 
savings are discussed. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 59943, 59954 


60113 (FEA—195D) Lighting and thermal operations. Building 
energy : case studies. Conservation paper ie 4. (Federal 
Energy Administration, Washington, D.C. (USA)). 1975. 2Ip. 
Energy Administration, Washington, DC. 

Data are presented on the design, floor space illumination, 
thermostat settling, building occupancy, for operation, and energy 
consumption in 1973 and 1974 for 19 office buildings in 18 US. cities 
to show the energy conservation achieved in 1974. (LCL) 


60114 Practical control of energy utilization in laboratory and 
office building. Mayer, R.; Campbell, G.E. Jr. (Sun Oil Co., Newton 
Square, PA). Proc., Am. Pet. Inst., Sect. 3; 55: 621-628(1976). 

From 41. midyear meeting of the refining department of the 
eae Petroleum Institute; Angeles, CA, USA (12 May 
1976). 

As the result of the desirability to reduce energy usage, both 
from a conservation and monetary standpoint, the air conditioning/ 
heating and lighting systems of the Sun Oil Company Applied 
Ph Laboratory building in Newtown Square, (Mes mn 
were investigated. Modification of the air conditioning/heating 
system — mode together with a change in the thermostat 
settings for heating and air conditioning and the installation of 
several timers as well as modifications in the light levels, a consider- 
able savings in energy was achieved. The use of a number of other 
items including a “demand indicator” and a solar thermal system 
further reduced the energy consumption and will be discussed. By 
taking these various steps, the total energy reduction by 1975 com- 
pr to 1973 was approximately 43%. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


60115 (CRREL—76-33) Detecting structural 
mobile infrared thermography. Part IV. 


loss at Dartmouth ’ 
—-. S.J; a "Ua: oy = 
b., Hanover, N.H. A)). 1976. 14p. Regions Research and 
Engineering Lab., Hanover, NH. 
During the winter of 1973-74 a mobile infrared thermography 
system was used to survey campus buildings at Dartmouth College, 
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Hanover, New Hampshire. Both qualitative and quantitative data are 
presented regarding heat flow through a small area of a wall of one 
brick dormitory building before and after installation of aluminum 
reflectors between radiators and the wall. These data were used to 
estimate annual cost savings for 22 buildings of similar construction 
having aluminum reflectors installed behind 1100 radiators. The data 
were then compared with the actual savings which were calculated 
from condensate meter data. The discrepancy between estimated and 
actual annual cost savings is explained in detail along with all 
assumptions required for these calculations. 


60116 (PB—266069) Evaluation of ventilation requirements and 
energy consumption in existing New York City school buildings. 
Building science series (final). Liu, S.T.; Hunt, C.M.; Powell, F.J. 
(National Bureau of Standards, Washington, D.C. (USA). Center for 
Building Technology). Apr 1977. 73p. (NBS-BSS—97). NTIS PC 
A04/MF AOI. 

Sponsored in part by National Science Foundation, Washing- 
ton, D.C. Div. of Advanced Technology Applications. Library of 
Congress Catalog Card No. 77-608072. 

A detailed computer thermal analysis of a selected school was 
made to determine the breakdown of its energy usage with respect to 
lighting, heating, ventilation, and equipment operation. The report 
also gives the results of a one-week ventilation test conducted in a 
typical urban classroom in New York City to determine the effect of 
reduced ventilation on the interior environment, including the con- 
centrations of carbon dioxide and oxygen, the change in dry-bulb 
temperature, the variation of relative humidity, and the activity and 
response of the students. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


REFER — TO CITATION(S) 59943, 59948, 59949, 60047, 
60048, 60130 


60117 © (N—77-20560) Application of chemical dehumidification 
system to a roof fan house at Michoud Assembly Facility at New 
Orleans, Louisiana. (Mekler (Gershon) Associates, Washington, D.C. 
(USA)). 15 Jul 1976. Contract NASW-2920. 38p. (NASA-CR— 
149888). NTIS PC A03/MF AO1. 

The feasibility of a chemical dehumidification system to 
reduce the energy consumption associated with dehumidification of 
the chilled air is assessed. A comparative energy consumption and 
cost analysis of the chemical dehumidification and existing systems 
and the savings offered by the proposed chemical dehumidification 
system over the existing air washer-reheat system are presented 


60118 (N—77-20561) Application of a run around coil system to 
a roof fan house at Michoud Assembly Facility at New Orleans, 
Louisiana. (Mekler (Gershon) Associates, Washington, D.C. (USA)). 
15 Jul 1976. Contract NASW-2920. 28p. (NASA-CR—149887). 
NTIS PC A03/MF AO1. 

Analysis of the proposed run around coil system indicates that 
it offers a decrease in steam, electricity and water consumptions. The 
run around coil system consist of two coils, a precooling coil which 
will be located at up stream and a reheating coil which will be 
located at down stream of the chilled water spray chamber. This 
system will provide the necessary reheat in summer, spring and fall. 
At times, if the run around coil system can not provide the necessary 
reheat, the existing reheat coil could be utilized. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 58309, 58310, 59955, 59956, 60094 


60119 (CONF-760104—5) Measuring energy efficiency in freight 
transportation. (Wisconsin Dept. of Transportation, Madison (USA). 
Div. of Planning). 1976. 112p. (CONF-760104—6; CONF-760104— 
7; CONF-7601 8). Research Board, Washington, DC 

From Annual meeting of the transportation research board; 
Washington, District of Columbia, USA (19 Jan 1976). 

An overview of recent research efforts concerning relative 
efficiencies among various modes of freight transportation, i.e., rail- 
way, truck, and aircraft, is presented in order to acquaint all con- 
cerned individuals with current transportation research which will 
affect the measurement of energy efficiency. For abstracts of the 
four papers presented see CONF-760104" in the ERA Report 
Number Index. (LCL) 


Federal perspecti energy use and con- 
servation. Jackson, S. (Dept. of T. rtation, Washington, DC). 
Proc., Am. Pet. Inst., Sect. 3; 55: 471-480(1976). 

From 41. midyear meeting of the refining department of 
—— Petroleum Institute; les Angeles, CA, USA (12 Mey 





DEC. 31, 1977 


The following topics are discussed: the fraction of total U. S. 
civil transport energy use in the passenger mode (car, bus, air, water, 
railway, etc.) and in the freight mode (truck, pipeline, water, rail- 
road, and air); opportunities for energy conservation by modifica- 
tions in vehicle design, operation and use and modal shifts; and 
Federal energy conservation policies and programs in the transporta- 
tion sector. (LCL) 


AIR AND AEROSPACE 


60121 (AD-A—038539) United states general aviation. Final 
technical report 1959-1975. (Aviation Data Services, Inc., Wichita, 
Kans. (USA)). Jul 1976. Contract DOT-FA76WA-3819. 92p. NTIS 
PC A05/MF AO1. 

The report presents data on general aviation cost of oper- 
ations, aircraft value, fuel cost, plus fleet size and hours flown. This 
information is presented in historical time series and ‘is tabulated by 
aircraft type and user category. The period 1959 through 1975 is 
covered by this report. (Author) 


60122 (N—77—18118) Preliminary study of tug-glider freight 
systems utilizing a Boeing 747 as the tug. Heyson, H.H.; Foss, W.E. 
Jr. (National Aeronautics and Space Administration, Langley Sta- 
tion, Va. (USA). Langley Research Center). Feb 1977. 52p. (NASA- 
TM-X—74006). NTIS PC A04/MF AOl1 

Performance of the tug-glider system was severely limited by 
ground run. In most cases studied, additional engines were neces- 
sary. Except at short ranges for which additional payload were 
carried in the tow plane, the productivity of the basic aircraft was 
degraded by a reduction in cruise speed necessitated by the glider 
drag. Excessive aspect ratios did not improve system performance 
because of the increase in glider wing weight. Powered gliders using 
a tow plane only for takeoff and climb had the potential for a major 
reduction in fuel consumption. Uncertainty of restrictive regulatory 
action and the apparently increased airborne investment per unit 
productivity are obstacles to commercial development. 


60123 (N—77—18130) Research requirements to reduce empty 
weight of helicopters by use of advanced materials. Hoffstedt, D.J. 
(Boeing Vertol Co., Philadelphia, Pa. (USA)). Dec 1976. Contract 
NAS1-13624. 30p. (NASA-CR—145113). NTIS PC A03/MF AO1. 

Utilization of the new, lightweight, high-strength, aerospace 
structural-composite (filament/matrix) materials, when specifically 
designed into a new aircraft, promises reductions in structural empty 
weight of 12% at recurring costs competetive with metals. A pro- 
gram of basic and applied research and demonstration is identified 
with the objective of advancing the state of the art to the point 
where civil helicopters are confidently designed, produced, certified, 
and marketed by 1985. A structural empty-weight reduction of 12% 
was shown to significantly reduce energy consumption in modern 
high-performance helicopters. 


60124 (N—77—18135) Vehicle design evaluation program 
(VDEP: a computer program for weight sizing, economic, performance 
and mission analysis of fuel-conservative aircraft, multibodied aircraft 
and large cargo aircraft using both jp and alternative fuels. Oman, 
B.H. (General Dynamics/Convair, San Diego, Calif. (USA)). Jan 
1977. Contract NAS1-13285. 425p. (NASA-CR—145070). NTIS PC 
A18/MF A0Ol. 

The capability of the existing NASA Langley Research 
Center vehicle design evaluation program was studied. The three 
major areas of expansion were: (1) incorporation into the program of 
a capability to conduct preliminary design studies on subsonic com- 
mercial transport type aircraft using both JP and such alternate fuels 
as hydrogen and methane; (2) incorporation of an aircraft detailed 
mission and performance analysis capability; and (3) development 
and incorporation of an external loads analysis capability. 


60125 (N—77—18137) Simulator evaluation of optimal thrust 
management/fuel conservation strategies for airbus aircraft on short 
haul routes. Final Mar. - Nov. 1976. Bochem, J.H.; Mossman, 
D.C.; Lanier, P.D. (Sperry Flight Systems, Phoenix, Ariz. (USA)). 
Jan 1977. Contract NAS2-9174. 164p. (NASA-CR—151966). NTIS 
PC A08/MF A01. 

The feasibility of incorporating optimal concepts into a prac- 
tical system was determined. Various earlier theoretical analyses 
were confirmed, and insight was gained into the sensitivity of fuel 
conservation strategies to nonlinear and second order aerodynamic 
and engine characteristics. In addition to the investigation of optimal 
trajectories the study ascertained combined fuel savings by utilizing 
various procedure-oriented improvements such as delayed flap/ 
decelerating approaches and great circle navigation. 


om oe Research requirements for development 
of regenerative engines for helicopters. Semple, R.D. (Boeing Vertol 
Co., Philadelphia, Pa. (USA)). Dec 1976. Contract NAS1-13624. 
36p. (NASA-CR—-1451 12). NTIS PC A03/MF AOl. 
The improved specific fuel consumption of the regenerative 
engine was compared to a simple-cycle turboshaft engine. The 
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performance improvement and fuel saving are obtained at the ex- 
pense of increased engine weight, development and production 
costs, and maintenance costs. Costs and schedules are estimated for 
the elements of the research and development program. Interaction 
of the regenerative engine with other technology goals for an 
advanced civil helicopter is examined, including its i impact on engine 
noise, hover and cruise performance, helicopter empty weight, 
drive-system efficiency and weight, one-engine-inoperative hover 
capability, and maintenance and reliability. 


60127 (N—77-20109) Design and performance of energy efficient 
propellers for Mach 0.8 cruise. Mikkelson, D.C.; Blaha, B.J.; Mitch- 
ell, G.A.; Wikete, J.E. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). 1977. 32p. 
(NASA-TM-X—73612; E—9095; CONF—770372-1). NTIS PC 
A03/MF A01. 

The increased emphasis on fuel conservation in the world has 
stimulated a series of studies of both conventional and unconvention- 
al propulsion systems for commercial aircraft. Preliminary results 
from these studies indicate that a fuel saving of 14 to 40 percent may 
be realized by the use of an advanced high-speed turboprop. This 
turboprop must be capable of high efficiency at Mach 0.8 cruise 
above 9.144 km altitude if it is to compete with turbofan powered 
commercial aircraft. Several advanced aerodynamic concepts were 
investigated in recent wind tunnel tests under NASA sponsorship on 
two propeller models. These concepts included a 
integrated propeller/nacelles, area ruling, blade sw 
blade thickness and power (disk) loadings several times Laker thon than 
conventional designs. The aerodynamic design methodology for 
these models is discussed. In addition, some oF the preliminary test 
results are presented which indicate that propeller net efficiencies 
near 80 percent were obtained for high disk loading propellers 
operating at Mach 0.8. 


RAILWAY 


60128 Electric train heating with diesel locomotives. Andrew, 
D.F. (Brush Electr Mach Ltd, Loughborough, Leicestershire, ). 
Proc. Inst. Electr. Eng. (London); 124: No. 3, 231-236(Mar 1977). 

With the replacement of steam locomotives by diesel and 
electric tractors, it was natural to look to electrical energy as a heat 
source for passenger trains. When substantial parts of the main lines 
were electrified at 25 kv, the opportunity to change from steam 
heating to electric heating was taken. To maintain compatibility 
between electric and diesel locomotives some of the latter were 
required to be capable of providing a power source for electric train 
heating. The train-heating-supply systems which became standard 
are discussed, together with the various means of providing these 
supplies from a diesel locomotive. As an example of the method 
generally adopted for British railways, the train-heating installation 
on one particular type of locomotive is described along with practi- 
cal problems encountered and the solutions adopted to overcome 
these. The heating system fitted to British Rail’s new high-speed 
train is discussed. Likely directions for future developments are 
indicated. 


60129 Investigation of the efficiency of locomotive gas turbine 
engines. Epifanov, V.M.; Mikhal'tsev, V.E.; Syromyatnikova, L.I. 
Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 6, 94-98(1976). (In Rus- 
sian). 

The possibility of designing a locomotive gas turbine engine 
with a two-shaft arrangement and with intermediate combustion is 
demonstrated. At the same time, the efficiency of this locomotive 
would be 32% at maximum capacity. The maximum efficiency 
would be 34% at 80% capacity and would not drop below 30% 
within the range of capacity variation from 100 to 35%. 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 59944, 59945, 59950, 59951, 
59958, 59969, 59970, 60264 


60130 (DOT-TST—77-46) be ee for the design ‘ urban 
facilities. Final 


transportation interface technical report, January 
1976—December 1976. Demetsky, M.J.; Hoel, L.A.; Virkler, M.R. 
(Virginia Univ., Charlottesville (USA). 4 of Civil Engineering). 
Dec 1976. 10p. (UVA—52906/CE76/102). NTI 

Procedures and techniques are desorbed which determine 
measures of the performance of transit station designs. Categories of 
measures are defined according to the manner by which they are 
treated in the design process; as a result of policy, or as measures of 
performance and economic efficiency. Policy items considered in- 
clude concessions, advertising, personal care facilities, telephones, 
acoustics, construction materials, design flexibility, parking facilities, 
and provisions for the handicapped. Performance measures are asso- 
ciated with passenger processing, passenger orientation, the physical 
environment safety, and security. The policy and performance con- 
siderations along with cost factors are used to specify a systematic 
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transit interchange facility design methodology that is recommended 
to practitioners. Comprehansive descriptions of appropriate analyt- 
ical techniques for the evaluation of transit station designs are 
provided in the appendices to the report. 


60131 (NP—22374) Carpool and buspool matching guide. Fourth 
edition. Pratsch, L. (Federal Highway Administration, Washington, 
D.C. (USA)). Jan 1975. vp. Highway Administration, Washington, 
Dc. 


The operation and management of numerous successful car- 
pool, buspool, and vanpool programs throughout the U.S. are dis- 
cussed. The matching of the time and location requirements of the 
riders with vehicle availability and routing is described. The guide 
for data collection procedures and computer programs for carpool 
matching is presented. (LCL) 


60132 (PB—266748) Trends in bus transit operations, 1960-1974. 
Final report. (Control Data Corp., Rockville, Md. (USA)). Jan 1977. 
Contract DOT-OS-60012. 134p. NTIS PC A07/MF AO}. 

The historical patterns of bus transit operations from 1960 to 
1974 were studied using data from 50 bus operations. Because of 
limitations on the available data, the analyzed data do not represent 
the universe of bus operations, nor is it a random sample, and 
therefore do not necessarily represent the industry. However, the 
trends in this sample may be indicative of the industry trends. The 
various trends examined are patronage, supply of services, resources 
employed, revenues, costs, utilization of employees and vehicles, and 
etcieceniten. 


60133 (PB—266953) Transportation system management: state- 
of-the-art. Final report. Keyani, B.1.; Putnam, E.S. (Interplan Corp., 
Santa Barbara, Calif. (USA)). Feb 1977. 207p. NTIS PC A10/MF 
AO0l. 

Current information concerning the spectrum of actions that 
are relevant to Transportation System Management (TSM) is sum- 
marized. Under Department of Transportation regulations, urban 
areas with population greater than 50,000 are required to develop 
TSM plans that document their strategy for improving air quality, 
conserving energy, and increasing transportation efficiency and mo- 
bility through coordinated operation and management of existing 
urban transportation facilities and services. State-of-the-art informa- 
tion is presented on 31 specific TSM actions within the following 
seven major categories: improving vehicular flow, preferential treat- 
ment of high-occupancy vehicles, reducing peak-period travel, park- 
ing management, promoting non-auto or high-occupancy auto use, 
transit and paratransit service improvements, and transit manage- 
ment efficiency measures. Each summary includes examples of suc- 
cessful experience, advantages and disadvantages, guideline condi- 
tions concerning implementation, the range of costs involved, and 
interrelationships with the other actions. 


60134 Compression ratio and fuel economy with emission con- 
straints. Gumbleton, J.J.; Niepoth, G.W.; Currie, J.H. (General 
Motors Corp., Detroit). Proc., Am. Pet. Inst., Sect. 3; 55: 179- 
223(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Using the present catalytic converter-EGR emission control 
system operating at the 1977 Federal emission standards, the use of 
increased compression ratio resulted in improved fuel economy. 
However, this resulted in higher octane requirements. Available 
information from the petroleum industry indicates that a substantial 
loss in energy results when producing unleaded fuels with octane 
levels higher than 91 research octane. Based upon total energy 
conservation, there does not appear to be an incentive for increasing 
unleaded fuel octane levels to allow for the use of higher compres- 
sion ratios. Work continues to develop a lead tolerant catalyst which 
could allow the use of higher compression ratios. Success of such a 
project or other invention could alter present conclusions. But 
considering the technology available in the foreseeable future and 
the constraint of exhaust emission standards, significant changes in 
engine-fuel octane requirements are not foreseen. 


60135 Supply and demand of fuel sources for automobiles. An- 
derson, C.J. (Lawrence Livermore Lab., CA). pp 34-41 of In Energy 
LA: tackling the crisis. Robinson, J.W. (ed.). North Hollywood, CA; 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
ion Angeles, California, United States of America (USA) (19 May 
1976). 

See CONF-7605141—. 

The domestic oil depletion situation is reviewed in the context 
of projected world oil production. An optimized strategy for dealing 
with this problem is discussed. The strategy is grounded on the 
development of low-cost synfuels and preparation for the introduc- 
tion and utilization of these synfuels; in other words, smaller more- 
efficient cars are needed that can utilize available synfuels. In addi- 
tion, more advanced batteries are required before electricity from 
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coal and/or nuclear energy can be utilized in transportation. Finally, 
the result of an economic analysis will be given which indicates the 
nature of the optimization of the overall strategy. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 58321 


PIPELINE 
REFER ALSO TO CITATION(S) 59948 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 57990, 58032, 58035, 58195, 
58216, 58217, 58218, 58219, 58220, 58221, 58223, 58225, 58226, 
58227, 58229, 58230, 58231, 58287, 58288, 58311, 58350, 58358, 
58378, 58379, 59920, 59925, 59927, 59946, 59947, 59960, 59961, 
59966, 59971, 60029, 60094, 60096 


60136 (COO—2791-3) Energy use for building construction. 
Final report, March 1, 1976—December 31, 1976. Hannon, B.M.; 
Stein, R.G.; Segal, B.; Serber, D.; Stein, C. (Illinois Univ., Urbana 
(USA). Center for Advanced Computation; Stein (Richard G.) and 
Associates, Architects, New York (USA)). Dec 1976. Contract EY- 
76-S-02-2791. 193p. Dep. NTIS, PC A09/MF AOI. 

Total (direct and indirect) energy requirements of the con- 
struction industry for 1967 were determined in order to examine the 
potential for energy savings. The Energy Input/Output Model de- 
veloped at the Center for Advanced Computation, University of 
Illinois, was expanded to include 49 building and non-building con- 
struction sectors (new and maintenance). Total energy intensities 
were determined for these sectors, as well as energy requirements to 
final demand. Overall, the construction industry required about 6000 
trillion Btu, or about 9% of the total U. S. energy requirement in 
1967. About 20% of this requirement was for direct energy. Energy 
requirements were further broken down according to goods and 
services purchased by individual construction sectors, and energy 
distribution patterns were determined within each construction 
sector. Energy cost per unit for various building materials were 
calculated, as well as 1967 energy cost per square foot for building 
sectors. Laboratories required the most energy per square foot 
(2,074,056 Btu/SF), while Farm Service required the least (149,071 
Btu/SF). Comparative interchangeable building assemblies were 
evaluated for their energy costs, including initial construction and 
lifetime maintenance energy. Tradeoffs between construction and 
operational energy costs were determined for a selected wall frame 
assembly with different exterior finishes and varying degrees of 
insulation. A study was initiated to determine industries in which 
direct energy use led to a significant amount of the energy embodied 
in New Building Construction for 1967. The resulting Energy Flow 
Chart is included. 


60137 (COO—2865-9) Technical progress report. Bullard, C.W. 
(Illinois Univ., Urbana (USA). Center for Advanced Computation). 
30 Jun 1977. Contract EY-76-S-02-2865. 1lp. Dep. NTIS, PC A02/ 
MF AOl. 

Work performed from March 1976 to June 1977 in support of 
the ERDA net energy analysis program is summarized. A handbook 
was prepared for use by persons performing net energy analyses. It 
includes a standardized set of energy intensities for 357 types of 
goods and services, and embodies several methodological advances 
over earlier publications. Since many issues surrounding net energy 
analysis center on definitions of system boundaries, methods consis- 
tent with economic models used in the ERDA planning process 
were developed. Quantitative estimates were made for the effects of 
certain deviations from this “standard,” including 
internationalization of R and D expenditures, regulation, and capital 
investment. Current analyses are evaluating the applicability of more 
substantial deviations from current conventions. A method was 
developed for evaluating net energy impacts of energy conservation 
options, and for comparing them to supply development alternatives. 


60138 Selection of turbine systems to reduce industrial energy 
costs. Wilson, W.B.; Kovacik, J.M. (General Electric Co., Schenec- 
tady, NY). Proc., Am. Pet. Inst., Sect. 3; 55: 309-326(1976). 

From 41. midyear meeting of the refining department of the 
ao Petroleum Institute; Los Angeles, CA, USA (12 May 


Energy conservation, reliability/availability and operating 
flexibility are dominant factors that influence the energy supply 
system selected for industrial plants of all types. System performance 
and economics are developed for specific examples. These indicate 
the variety of steam and gas turbine systems available to help the 
process plant designer match any “mix” of kilowatt, horsepower and 
process heat required for new plants, plant expansions or changed 
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requirements for existing plants. The potential to utilize heat recov- 
ered from process will also be included. 


60139 By-product power: the energy conservation way. Elmenius, 
L. (Stal-Laval Turbin AB, Finspong, Sweden); McConnell, J.E. 
Proc., Am. Pet. Inst., Sect. 3; 55: 329-341(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 


Energy conservation necessitates new examination of indus- 
trial applications requiring both process heat and electrical energy. 
Past applications approaches during times of lower cost energy and 
financing are not appropriate today. With increased costs of materi- 
als, capital, fuel and power, new techniques are required which 
better permit maximizing efficient power generation. Today's appli- 
cation engineer is looking for better results and faster pay-offs 
through savings in energy and reductions in capital costs. The 
principle of energy flow in a by-product power plant, the build-up of 
a duration curve and its usefulness for evaluation of various applica- 
tion parameters are outlined. An example from a field installation is 
provided as an illustration that maximizing by-product energy also 
improves the return-on-investment. Alternative solutions are de- 
scribed in terms of energy units since energy units can be readily 
capitalized for each individual case. 


60140 Monitoring energy conservation performance. Doerr, R.E. 
(Monsanto Co., St. Louis). Proc., Am. Pet. Inst., Sect. 3; 55: 347- 
362(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

In engineering, conservation performance is monitored using 
the percent reduction in energy rate method and the design energy 
savings report. For existing facilities, energy conservation is moni- 
tored using the activity method, energy rate method, variable energy 
rate method, and tracking charts. For capital projects, the percent 
reduction in energy rate is determined by comparing the project 
product energy rate to the existing plant product energy rate. The 
design energy savings report covers energy saving ideas incorporat- 
ed in the design of projects. The activity method measures anticipat- 
ed energy savings during the year from conservation activities as 
compared to the energy purchased. The energy rate method mea- 
sures BTU’s per pound of product taking product mix into consider- 
ation. It uses 1972 as the base year for calculating energy conserva- 
tion results. The energy rate method does not compensate for 
changes in energy efficiency as the production rate varies. The 
variable energy rate method, also measures BTU’s per pound, but 
compensates for energy efficiency variations due to changes in 
production rate. Tracking charts are used to track plant production, 
purchased energies, generated utilities and product energy rates. 
Tracking charts are excellent for establishing trends ir. conservation. 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 59907, 59962, 59981, 60933, 
60934, 60935, 60936, 60937, 60938, 60939, 60940, 60941, 60948, 60949 


MATERIALS 


60141 Nonferrous resources--a five-year view. Owens, J.M.; Ro- 
magnoli, E.A. (US Dep of Commer). SAE Prepr.; No. 750099, 1- 
30(1975). 

Because of the complexity of the issues involved, it will be 
necessary to examine some of the basic problems that have been 
affecting resources availability and metal capacity, as well as those 
problems which are expected to be troublesome in the 1975-1980 
period. Although the scope of the paper is supply availability, it will 
also be necessary to consider demand, particularly demand by the 
automotive industry, in the attempt to relate materials requirements 
to availability. Emphasis is placed on copper, zinc, and lead, with 
attempts at examining exploration; development; and capacity at 
mine, smelter, and refinery stages in an effort to pinpoint potential 
bottlenecks in supply flows. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 58215, 58487, 59963, 60840 


60142 Energy conservation: responsibilities of industry. Jeffer- 
son, E.G. (Du Ponte de Nemours (E.1.) and Co., Wilmington, DE). 
Proc., Am. Pet. Inst., Sect. 3; 55: 5-13(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

The energy management responsibilities of industry are sum- 
marized. These responsibilities include the conservation of energy by 
operating as economically and efficiently as possible, the use of more 
abundant energy sources, to speak out and work for sound national 
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policies, and to help provide leadership and education in the national 
conservation effort. (RCK) 


60143 (ORO—5097-2) Energy conservation in the meat process- 
ing industry. Phase 1 report, June 1 1976—December 31, 1976. 
Henrickson, R.L.; Ferguson, E.J. (Oklahoma State Univ., Stillwater 
(USA)). 31 Dec 1976. Contract EY-76-S-05-5097. 45p. Dep. NTIS, 
PC A03;MF AOl. 

Progress in studying the energy conservation potential of 
techniques for processing meat and of equipment for controlling the 
environment with meat processing facilities is reported. An energy 
consumption model is being developed, and plant layout, materials 
handling methods, and work measurement have been studied. (LCL) 


60144 Water heating system including recycle loop. Torres, P.L. 
US Patent 4,037,567. 26 Jul 1977. Filed date 15 Jan 1976. 4p. 

A water heating system is described that includes a boiler 
which is connected with a source of water supply for receiving 
water under pressure. An exhaust flue is connected to the boiler for 
the discharge of gaseous products of combustion. A pair of concen- 
trically arranged coils is positioned within the exhaust flue and is 
connected with the conduit feeding water to the boiler. A recycle 
loop is thus provided for withdrawing a minor portion of the water 
being fed to the boiler and for recycling same at a higher tempera- 
ture to the feed conduit. The water circulates within the loop by 
natural connection. 


60145 Industrial furnaces. Pohle, H.J. Brennst.-Waerme-Kraft; 
29: No. 4, i sage. yo 1977). (In German). 

A review of the articles and papers published in 1976 dealing 
with design, manufacture and safety of industrial furnaces is present- 
ed. 


60146 Industrial electroheat--its effectiveness in conserving 
energy in the manufacturing process. Harrison, W.L. (Electroheat 
Technol). JEE Conf. Publ.; No. 149, 1-10(1977). 

The paper discusses the use of electric heating systems in the 
metal industry. While the generation of electric power from a 
natural fuel source entails a substantial power loss, the author 
maintains that electric heating systems are far more efficient than 
fossil-fuel-based systems and that they are most effective in conserv- 
ing energy. 


60147 Improvements in the melting efficiency of coreless fur- 
naces. Edgerley, C.J. (Electr Counc Res Cent, Capenhurst, Chester, 
Engl). IEE Conf. Publ.; No. 149, 28-33(1977). 

This paper discusses the design and operational performance 
of coreless furnace melting units. The coreless furnace is a simple 
engineering unit consisting of a helically wound coil surrounding a 
refractory crucible containing the molten charge and connected to 
an a.c. excitation system. Plant performance can be improved in the 
following ways: by suiting the furnace design closely to the plant 
requirements using empirical design methods; by taking advantage of 
the thermal and physical properties of new materials; by using 
numerical solutions for the electromagnetic design to examine the 
design more accurately; by investigating alternative forms of wind- 
ing to improve the coil efficiency; and by making a closer assessment 
of the operational requirements of the installation in the design stage. 
6 refs. 


60148 Drying by heat pumps. Baxter, W.R.S.; Hodgett, D.L.; 
Kolbusz, P.; Lawton, J. (Electr Counc Res Cent, Capenhurst, Ches- 
ter, Engl). JEE Conf. Publ.; No. 149, 48-51(1977). 

wo different types of heat pump dryer are described. One is 
essentially a single-stage vapour compression refrigeration cycle 
which removes heat from a low temperature source and delivers it at 
a high temperature level. Commercially available equipment of this 
kind operates up to 50°C; however, the recent development reported 
here is capable of operation at up to 80°C which greatly increases 
the range of application. The other type of heat pump described is an 
open cycle device in which steam raised from the produce is 
recompressed and used to reheat a flow of recycling dry steam 
which acts as the drying fluid. This system is capable of operating at 
much higher temperatures but cannot operate below 100°C unless 
under semi-vacuum conditions. 


60149 Drying by means of radiofrequency power. Hodgett, D.L.; 
Jones, P.L.; Lawton, J.; Morrow, R. (Electr Counc Res Cent, 
Capenhurst, Chester, Engl). JEE Conf. Publ.; No. 149, 52-55(1977). 

Radiofrequency power has been successfully applied to the 
industrial drying process, and has proved to be advantageous in cost, 
quality, speed and energy consumption. The contribution of radio- 
frequency power lies in its ability to heat rapidly throughout the 
volume independently of the vagaries of convective and conductive 
heat transfer, and in its property of coupling selectively into the 
wetter areas, thereby promoting uniformity. 


60150 Energy utilisation in the safety glass industry. MacPher- 
son, T.M.; Barber, H. (Triplex Saf Glass Ltd). JEE Conf. Publ.; No. 
149, 69-74(1977). 
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The safety glass industry in the United Kingdom, as a major 
user of electricity and other fuels, is particularly aware of the need 
fer energy conservation in all areas and has embarked upon a 
campaign which is now influencing energy utilization significantly 
throughout the company. High fuel prices are likely to exist into the 
foreseeable future so conservation action will be applied on a perma- 
nent basis of all future plant and processes. The paper describes the 
ways in which energy is utilized in the industry and outlines some 
measures whic have been taken to conserve it. 


60151 Electricity in the chemical industry. Caudle, P.G. (Chem 
Ind Assoc Ltd). JEE Conf. Publ.; No. 149, 75-80(1977). 

This paper discusses the various uses of electricity by the 
European chemical industry. It appears that the main efforts towards 
more efficient use of electricity by the industry should be deployed 
in two main directions--towards further improvements in the manu- 
facture (and efficient use) of chlorine, and to the wide range of 
mechanical devices using electric drives. In addition, governments 
and supply authorities should do all that is possible to reduce or 
remove those various commercial, legal and physical impediments 
which at present inhibit high efficiency total heat schemes within or 
in close association with chemical industry installations. 


60152 Efficient operation of an electrolysis plant in a petrochemi- 
cal complex. Turnbull, J.N. (BP Chem Ltd, Port Talbot, South 
Wales). JEE Conf. Publ.; No. 149, 88-90(1977). 

The paper describes a modern petrochemical plant incorpo- 
rating a chlorine plant. The economics of the chlorine plant, product 
purity, and energy utilization are discussed, along with the plant's 
flexibility and control system. Particular attention is given to energy 
balancing and efficiency. 


60153 Demand control system for substation with melting arc 
furnace load. Watarai, Y.; Nishida, K.; Okazaki, K. Fuji Electr. Rev.; 
23: No. 1, 19-23(1977). 

Demand control refers to monitoring the total amount of 
power used by power users at a receiving point and effectively 
controlling the users’ load so that the power used does not exceed 
the amount of power contracted for the power company in each 
demand period (15-60 minutes). The amount of power consumed by 
melting arc furnaces is very high, reaching about 500 KWH per ton. 
There are also many periodic changes in the operating cycle of a 
melting arc furnace. Therefore, demand control is very important 
for the effective input of maximum power within the contracted 
power range. Recently, a 100 ton arc furnace for melting (furnace 
transformer capacity: 60 MVA) has been added at the Funabashi 
Steelworks. Demand control equipment for the receiving point of 
the plant power reception and distribution network mainly for the 
new arc furnace and the existing 50 ton arc furnace is described. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 58994 


60154 Utilization of waste heat in steel plants. Wisniewski, T.; 
—? A. (Politech Slaska, Katowice, Pol). Hutnik (Katowice); 44: 
No. 1, 49-52(Jan 1977). (In Polish). 

The feasibility of recovering hot waste gases from the oxygen 
conversion process with the aid of recuperators and utilizing these 
secondary energy reserves in centralized cooling systems for air 
conditioning hot sections of the steel plant is discussed. 6 refs. 


60155 Reduced heat consumption of modern open hearth furnaces 
ith two-stage regenerators. Rabes, F. Neue Huette; 20: No. 7, 413- 
417(Jul 1975). (In German). 
It is shown that in reconstructing older open hearths, a 
o~—_ ng rate larger than 100 tph should be aimed at, and the 
er work lining should be chosen to comply with the demands 
for longer service life at higher furnace efficiency and lower heat 
consumption. Actual results obtained by reconstruction, using multi- 
ple stage regenerators, were increase of production by 35 to 40% 
and decrease of heat consumption by 15 to 18% and of energy 
intensity, referred to total energy consumption, of 20 to 25%. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 57956 


60156 Reprocessing aluminum scrap containing iron at the Suk- 
holog Plant. Dashevskii, M.M.; Reznyakov, A.A.; Chaban, M.S.; 
Nazarov, A.N. Tsvetn. Met.; No. 6, 74-76(Jun 1975). (In Russian). 

The Sukholog Secondary Metal Plant is reprocessing alumi- 
num scrap — iron in a melting furnace specially designed so 
that large pieces of scrap can be melted without prior manual 
dressing. Balanced meltings of such scrap in this furnace showed that 
fire dressing the scrap practically eliminates the need for physical 
labor and is highly efficient. The extraction of metal averaged over 
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19 melts varied from 79.06 to 94.7% as a function of the particular 
raw material being reprocessed. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 60065, 60730 


60157 (NP—22234) Solid waste management for energy utiliza- 
tion and resource recovery, an economic approach. Working paper No. 
26. Konsavage, J.G. (Pennsylvania State Univ., University Park 
(USA). Center for the Study of Environmental Policy). 1975. 15p. 
State University, University Park, PA. 

Solid waste utilization for energy and materials recovery can 
contribute significantly to solving the nation’s energy need with the 
least detrimental environmental effect. The technology and econom- 
ics of solid waste fuels and of waste recycling are discussed. It is 
concluded that solid waste fuels will save fossil fuels and reduce 
both air and land pollution, and that recycling will save materials 
and help clean up the environment. (LCL) 


60158 (NP—22416) Resource recovery from solid waste: the 
story of Union Electric's Solid Waste Utilization System. Klumb, 
D.L.; Brendel, P.R. (Union Electric Co., St. Louis, Mo. (USA)). 1 
Oct 1976. 7p. Electric Co., St. Louis, MO. 

The design and development of a comprehensive resource 
recovery system capable of serving the solid waste disposal needs of 
the Greater St. Louis area comprising 11,500km? (4500 sq. mi.) are 
described. This 7.2x10°kg (8000 ton) per day operation will convert 
solid waste into milled fuel for cofiring with pulverized coal in 
utility boilers, and will recover magnetic and non-magnetic metals, 
all in an environmenally acceptable manner. Scheduled for operation 
in 1979, the system will be built and operated as a private enterprise 
venture of Union Colliery Company, a subsidiary of Union Electric 
Company. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


60159 (CONF-770430—P1(Draft)) Fourth international sympo- 
sium on automotive propulsion systems. Volume I. (National Aeronau- 
tics and Space Administration, Cleveland, Ohio (USA). Lewis Re- 
search Center). 1977. 524p. Dep. NTIS, PC A22/MF AO1. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

A pre-conference draft is given (in five volumes) of the 
proceedings of the 4th International Symposium on Automotive 
Propulsion Systems, held April 18-22, 1977, in Washington, D.C. 
Volume I contains eighteen papers; a separate abstract was prepared 
for each for ERDA Energy Research Abstracts (ERA). 


60160 (CONF-770430—P2(Draft)) Fourth international sympo- 
sium on automotive propulsion systems. Volume II. (National Aero- 
nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). 1977. 467p. Dep. NTIS, PC A20/MF AO1. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

A pre-conference draft is given (in five volumes) of the 
proceedings of the 4th International Symposium on Automotive 
Propulsion Systems, held April 18 to 22, 1977, in Washington, D. C. 
Volume II contains fifteen papers; a separate abstract was prepared 
for each for ERDA Energy Research Abstracts (ERA). 


60161 NS ee eee Fourth international sympo- 

sium on ve propulsion systems. Volume III. (National Aero- 

nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research rb wy 1977. 450p. Dep. NTIS, PC A19/MF AOI. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

A pre-conference draft is given (in five volumes) of the 
proceedings of the 4th International Symposium on Automotive 
Propulsion Systems, held April 18 to 22, 1977, in Washington, D. C. 
Volume III contains fourteen papers; a separate abstract was pre- 
pared for each for ERDA Energy Research Abstracts (ERA). 


60162 (CONF-770430—P4(Draft)) Fourth international sympo- 
sium on automotive propulsion Volume IV. (National Aero- 
nautics and S Administration, Cleveland, Ohio (USA). Lewis 
Research Center). 1977. 577p. Dep. NTIS, PC A25/MF AOI. 
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From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

A pre-conference draft is given (in five volumes) of the 
proceedings of the 4th International Symposium on Automotive 
Propulsion Systems, held April 18-22, 1977, in Washington, D.C. 
Volume IV contains sixteen papers; a separate abstract was prepared 
for each for ERDA Energy Research Abstracts (ERA). 


60163 (CONF-770430—P5(Draft)) Fourth international sympo- 
sium on automotive propulsion systems. Volume V. (National Aero- 
nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). 1977. 584p. Dep. NTIS, PC A25/MF AO1. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

A pre-conference draft is given (in five volumes) of the 
proceedings of the 4th International Symposium on Automotive 
Propulsion Systems, held April 18—22, 1977, in Washington, D.C. 
Volume V contains twenty papers; a separate abstract was prepared 
for each for ERDA Energy Research Abstracts (ERA). 


60164 (PB—264158) Reports bibliography, supplement July 
1975—June 1976, Fitzgerald, T.F. (Department of Transportation, 
Cambridge, Mass. (USA). Transportation Systems Center). Dec 
1976. 196p. (DOT-TSC-OST—76-8). NTIS PC A09/MF AOI. 

This bibliography includes all reports published by the Trans- 
portation Systems Center from July 1975-June 1976. Abstracts and 
accession numbers are provided. 


60165 (CONF-761021—3) Roundtable discussions on the future 
of the automobile. 28 Jun 1976. Translation by P. d'Iribarne of a 
French paper. 3p. Dep. NTIS $3.50. 

From United Nations environment program motor vehicle 
seminar; Paris, France (4 Oct 1976). 

The effects of automobiles on the quality of life of the public 
are discussed. Such factors as air pollution, traffic congestion, and 
inconvenience to others are taken into consideration. (RCK) 


INTERNAL COMBUSTION ENGINES 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 60217, 60227 


60166 (CONF-770430—P3(Draft), pp vp,) Development status 
of the Volkswagen stratified charge engine. Brandstetter, W. (Volks- 
wagenwerk AG, Wolfsburg, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III 

Results are reported from two stratified charge engine pro- 
cesses with a divided combustion chamber, the VW-PCI- and the 
VW-PCV-process. Influences of various design and operational pa- 
rameters on exhaust emissions and fuel consumption were investigat- 
ed on single- and four-cylinder engines. The two stratified charge 
engine concepts, which are based on the 1600 ccm four-cylinder 
engine have been tested in Volkswagen Dasher vehicles. Special 
investigations were carried out with various mixture preparation 
devices and exhaust gas aftertreatment systems. 


60167 (CONF-770430—P3(Draft), pp vp,) Two-cycle stratified- 
charge engine. Pichard, J. (Le Moteur Moderne, Boulogne, France). 
1977. 


From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

The application of an original stratified charge combustion 
process to a single cylinder two-stroke 370 cm® engine is descri 
The study has made possible a very large reduction both in the 
pollutants emitted and the fuel and oil consumption of this type of 
engine. In the latter respect, experiments have shown the indisput- 
able advantages of the two-stroke cycle and of direct-injection 
stratification, particularly for part load, where a significant reduction 
in consumption can be achieved in comparison with the present four- 
stroke automobile engine. 


60168 (CONF-770430—P3(Draft), pp vp,) British Leyland ex- 
perimental stratified charge engines. Weaving, J.H. (British Leyland 
UK Ltd., Coventry, Eng.). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 
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In Fourth international symposium on automotive propulsion 
systems. Volume III 

A discussion is given of the research carried out to date by 
British Leyland on dual-chamber three valve stratified charge en- 
gines designed to reduce pollutants and improve economy. The 
reduction of nitric oxide is achieved by operating at overall air/fuel 
ratios in the region of 20:1 while maintaining efficient combustion in 
order to improve the economy and control hydrocarbon emissions. 
Areas of research include prechamber volume, connecting throat 
size, pre-chamber valve timing and duration, pre-chamber air and 
air-fuel ratio optimization, inlet and exhaust manifold design and 
photographic studies of combustion. A theoretical investigation of 
engine losses is included. 


60169 (CONF-770430—P3(Draft), pp vp,) Modeling and evalua- 
tion of combustion process of a three-valve stratified 


} ied charge 
Asanuma, T. (Univ. of Tokyo); Babu, M.K.G.; Yagi, S. 1977. 


From 4. international symposium on automotive i 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

A description is given of the development of a mathematical 
model for the compression, combustion and expansion process of a 
stratified charge engine, consisting of an auxiliary combustion cham- 
ber with an inlet valve and a main combustion chamber with both 
the inlet and exhaust valves. After calculating the mixture formation 
at the end of compression process, a simple combustion model was 
developed to compute the gas temperature, gas pressure and the rate 
of formation of NO and CO at each crank angle, using the basic 
energy equation and reaction kinetics for both the auxiliary and main 
chambers. The calculations were also extended for the expansion 
process. The evaluation of the model was carried out by comparing 
the computed and experimental data. A satisfactory correlation was 
observed between them. 


60170 (CONF-770430—P4(Draft), pp vp,) Comparative efficien- 
cies of alternative future automotive power systems. Fetterman, G.P. 
Jr.; Mauri, G.; Ricci, R.L. (Exxon Enterprises Inc., Florham Park, 
NJ). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

An analysis is given of the overall energy efficiency of a small 
(2 + 2) urban vehicle powered by five different powertrains, all 
with similar acceleration performance and payload capabilities. The 
drivetrains compared are: a hydrogen-fueled-spark-ignition engine, 
an advanced gasoline-fueled-spark-ignition engine, a diesel engine, a 
diesel/electric hybrid, and a pure electric with an advanced motor/ 
controller and battery. The test weight of each vehicle is varied so 
that differences in both power system weight and chassis weight 
propagation are reflected. Each vehicle is mathematically modeled 
and driven over the EPA urban driving cycle so that its road load 
energy requirements are generated. The energy usage of each vehi- 
cle is then traced through its drivetrain and fuel processing efficien- 
cies and measured in terms of raw energy in the ground. Estimates 
are made of the energy used in the production of each vehicle, and 
the total life cycle energy consumption is calculated. 


60171 (CONF-770430—PS(Draft), pp vp,) Operating with lean 
mixtures: a solution for the future. Gruden, D.O., Hahn, R. (Porsche 
AG, Weissach, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

In the future, the development of the combustion engine is 
determined by energy and economy requirements. The operation in 
the lean mixture range offers ideal conditions for the reduction of the 
fuel consumption and the exhaust emissions. It is of increasing 
importance that the following combustion systems guarantee a good 
operating in the range of lean mixtures: the lean burn Otto engine, 
the stratified charge engine, and the diesel engine. 


60172 (CONF-770430—PS(Draft), pp vp,) Vehicle test and eval- 
uation program of the U.S. Postal Service. Norman, T.A.; DiVacky, 
R.J. (US Postal Service, Rockville, MD). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volumc V. 

The U.S. Postal Service has a vested interest in engines and 
vehicle systems which, when used in the delivery and transportation 
of mail, will minimize the use of and dependence upon oil based fuels 
and will offer minimum life cycle costs. In the light duty internal 
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combustion engine area, diesels, stratified charge and hydrogen 
fueled engines, along with a gasoline/electric hybrid propulsion 
system were scheduled for engineering evaluation. Test results on 
the diesel and stratified charge engines show a significant increase in 
fuel economy over the presently used gasoline engine. Tests on the 
gasoline engine/electric hybrid system indicate the need for major 
component design before achieving operational data. Analysis and 
laboratory tests conducted thus far on the hydrogen fueled engine 
indicate potential for higher efficiency. Comparable small, low per- 
formance gasoline engines will be evaluated. 


DIESEL 


REFER ALSO TO CITATION(S) 58345, 60170, 60171, 60172, 
60221, 60223, 60233, 60241 


60173 (CONF-770430—P1(Draft), pp vp,) Diesel is The engine 
for high annual mileage light duty vehicles. French, C.C.J. (Ricardo 
and Co. Engineers (1927) Ltd., West Sussex, Eng.). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

While the percentage market penetration by the diesel engine 
into the private passenger car field in Europe has been relatively 
small, its use in taxi service is dominant and the use of diesel engines 
in the light delivery van is widespread. For the late 1970s and 1980s, 
with emphasis on good fuel economy and low exhaust emissions, the 
diesel engine has unique advantages to offer over all alternatives. 
Under high annual mileage conditions, the reduction in fuel costs is 
sufficient to more than offset the increased first cost, and hence there 
are economic advantages to be coupled to the technical and ecologi- 
cal ones. Data are given which supplement previously published 
data which established the superior fuel economy of the diesel 
engine. Six cylinder and turbocharged four cylinder diesel engines of 
equivalent power output to typical European gasoline engines were 
tested. The disadvantages of the diesel engine are examined, and it is 
suggested that some of these are overrated and that others are 
susceptible to treatment. 


66174 (CONF-770430—P1(Draft), pp vp,) Diesel engine and 
conservation. Kamo, R. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

The diesel engine is rapidly gaining recognition and accep- 
tance in the automotive field primarily because of its excellent fuel 
economy and good emission characteristics. For many years, the 
diesel engine was used solely in the heavy duty trucking industry, 
but it is currently attracting renewed interest in the medium and 
light duty truck and even in the passenger car. How long the diesel 
engine will continue to serve in the world’s automotive conservation 
efforts will be determined largely by the success of the advanced 
diesel programs now underway. Some of the important programs 
discussed are the high specific output, compounding, adiabatic, 
minimum friction, and combustion improvement concepts. The ad- 
vanced diesels resulting from those works are presented in terms of 
their potential capabilities and limitations regarding performance, 
sociability and their influence on conservation. 


60175 (CONF-770430—P5S(Draft), pp vp,) Systems-analysis of 
pe tive drive units for future heavy duty trucks. Fausten, W.F. 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V 

Until recently the main criteria for the selection of auto- 
motive power units was operational economy. The shortage of 
resources and the increasing environmental pollution make it neces- 
sary to also consider viewpoints of political economy and ecology. It 
is necessary to balance the significance of the requirements, which 
are often contradictory. For the examination of different alternative 
power systems a method of systems-analysis has been developed, 
employing conventional techniques. Thereby, the requirements of 
the particular field of application and the characteristics of the 

ible alternatives are combined to establish a basis for decision. 
uture changes in the legal requirements and in the market situation 
are being taken into consideration as well as the advances in technol- 
4 The systems-analytical method will be described. As an exam- 
an investigation based on this method, carried out for a heavy 
Duty truck will also be discussed. The alternative drive units are: (1) 
a conventional diese] engine predominantly employed in heavy duty 


ERA VOL. 2, NO. 24 


trucks; and (2) an unconventional automotive gas turbine. The 
results of this investigation are presented and discussed in detail. 


60176 Forced vibrations in the automatic speed control system of 
a diesel installation with an elastic shaft line. Shiryaev, M.P.; Miselev, 
M. A.; Khudozhilov, V.A. Energ troenie; No. 2, 34-35(1977). 
(in Russian). 
A method of calculation of the effect of the speed regulator of 
a diesel engine on the forced torsional vibrations of a shaft line is 
pro 


60177 Investigation of a complex heat exchange in a diesel engine 
cylinder. — ‘G. B. (KhZTM im. V.A. Malyshev, USSR). 
Energ ‘oenie; No. 3, 9-13(1977). (In Russian). 

Results of an . investigation of the title problem are presented. 
A criterial equation for the calculation of the coefficient of heat 
transfer from the gas to the walls of a working cylinder is presented. 
Empirical relations for the calculation of the tangential component 
of gas velocity are given. 


60178 Calculation of heat release in diesel engines. Alekseev, 
V.P.; Nazarov, A.V. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 6, 
89-93(1976). (In Russian). 

A computer-aided method of calculation of heat release in the 
initial phase of the process of combustion in diesels with volumetric 
mixture formation is considered. The method is based on the thermal 
explosion of fuel vapors formed in the fuel spray starting from the 
moment when injection begins until the completion of the rapid 
combustion. Results of a comparison of theoretical diagrams of heat 
release in the initial phase with diagrams obtained by experimental 
treatment, as well as theoretical relations, are presented. 








TURBINE 


REFER ALSO TO CITATION(S) 60175, 60209, 60214, 60215, 
60216, 60218, 60219, 60220, 60225, 60226 


60179 (CONF-770430—P (Draft), pp vp,) Automotive gas tur- 
bine: state of development and prospects. Walzer, P. (Volkswagen- 
werk AG, Wolfsburg, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A 55 kW and a 100 kW automotive gas turbine was tested. 
Efforts are continuing on the development of low emission combus- 
tion concepts and on turbine components made from high tempera- 
ture ceramics. Based on the state of technology and possible future 
improvements, it is predicted that advantages in the fuel economy 
for heavier cars will be attained, that the Muskie standards can be 
achieved, and that a wide variety of fuels can be used. It appears that 
higher production costs will have to be accepted. 


60180 (CONF-770430—P (Draft), pp vp,) Fiat 6803 gas turbine 
engine: design and development. Cerrato, R.; Cipolla, G.; Margary, 
R.; Pignone, G. (Fiat, Turin). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

¢ mechanical design, components test, engine performance, 
and vehicular application of the FIAT 6803 two-s aft, regenerative 
gas turbine engine are described. The FIAT 6803 engine, designed 
or application on trucks and buses, has a maximum rating of 260 kW 


(350 hp). The adopted solution is with a single stage centrifugal 
compressor, two axial turbines, power turbine variable nozzle, two 
ceramic regenerators, and is electronically controlled. The engine 
performance and the mechanical behavior are on the whole satisfac- 
tory, although much work remains to be done in order to reduce fuel 
consumption. A great deal of emphasis is being placed therefore on 
improvements of combustion system, aerodynamic components effi- 


ciency and gasifier matching. The main problems encountered 
within the wow lk of the engine concern the regenerators sealing 
system durability and the reliability of the variable nozzle mecha- 
nism. In fact much work is still required in regenerators area. After 
completion of the test evaluation program, one unit was mounted on 
an experimental bus for road tests. The drivability is good, and the 
exhaust emissions are satisfactory. 


60181 (CONF-770430—P (Draft), pp vp,) Gas turbine engine 
application in transit coaches. Buckel, H.; Tarkir, R. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 
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An investigation of gas turbine engine application in transit 
coaches was conducted as part of the Transbus program, to deter- 
mine the viability of the gas turbine engine as a potential power 
source for transit coaches. During the Transbus engineering and 
public demonstration testing, the three Transbus prototypes that 
were equipped with gas turbine power plants exhibited numerous 
advantageous operational characteristics that warranted further in- 
vestigation. Consequently, an in-depth survey was conducted of gas 
turbine engine manufacturers whose products may be suitable for 
installation in transit coaches. Their engine products were evaluated 
to determine their merits, if any, against those of the conventional 
diesel engine used in transit coaches. While several concerns are 
actively engaged in research and development of automotive turbine 
engines, only Detroit Diesel Allison Division (DDAD) of General 
Motors Corporation has a product that is currently developed to a 
state where volume production can be seriously considered. 


60182 (CONF-770430—P1(Draft), pp vp,) Improved heavy duty 
gas turbine Engine. Helms, H.E. (General Motors Corp., Indianapo- 
lis). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

An improved heavy duty gas turbine engine program plan has 
resulted from a study contract issued by NASA Lewis Research 
Center, Cleveland, Ohio using funds supplied by the Energy Re- 
search and Development Administration (ERDA). Program objec- 
tives are to demonstrate improved fuel economy [213 mg/W . h 
(0.35 specific fuel consumption by 1981], conformance to current 
and projected Federal noise and emission standards and to demon- 
strate a commercially viable engine. Study results show that in- 
creased turbine rotor and regenerator inlet temperatures, using ce- 
ramic materials, contribute the greatest amount to achieving fuel 
economy goals. Further, improved component efficiencies (for the 
compressor, gasifier turbine, power turbine and regenerator disks) 
can also show significant gains in fuel economy. Fuel saved in a 
500,000 mile engine life, risk levels involved in development and 
engine related life cycle costs for fleets (100 units) of trucks and 
buses were used as criteria to select work goals for the planned 
program. 


ROTARY 


60183 (CONF-770430—P3(Draft), pp vp,) Update of the direct 
injected stratified charge rotary combustion engine developments at 
Curtiss-Wright. Jones, C.; Lamping, H.D.; Myers, D.M.; Loyd, R.W. 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III 

Development progress of the unthrottled direct injected 
Stratified Charge Rotary Combustion Engine Program at the Cur- 
tiss-Wright Corporation is updated since the 1974 status reported in 
SAE Paper 741206. Emphasis during this period has been on perfor- 
mance improvements in the automotive road load range. Results are 
given for a number of variations tested since that date, including 
engine performance with gasoline and other fuels. The baseline 
configuration has been further improved and new designs which 
have improved fuel consumption and reduced hydrocarbon emis- 
sions are described. These data are presented showing steady-state 
SFC equal or better than representative automotive diesel engines; 
comparable untreated emission data are presented with HC emissions 
reduced to a representative band level of automotive carbureted 
engines and with relatively low CO and NO/sub x/. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 60224 


60184 (CONF-770430—P3(Draft), pp vp,) Development of 40- 
150 kW Stirling engines in Sweden and their application in mining 
equipment, total energy systems and road vehicles. Hallare, B.; Ro- 
senqvist, K. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

The development of components and subsystems for commer- 
cial Stirling engines is described. Special emphasis is put on critical 
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components such as heater head, seals and control systems. Different 
engine configurations are described. Analyses for certain market 
segments are discussed. A total cost analysis for a Stirling engine 
powered truck is presented. 


60185 (CONF-770430—P3(Draft), pp vp,) Stirling engine pro- 
gram. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

The Ford Motor Company has been involved in a variety of 
programs to reduce emission levels of automobiles. One of these 
programs, the investigation of the external combustion Stirling cycle 
engine, is described. The program has progressed to the point where 
an engine of 170 hp is being tested and developed on the ynamo- 
meter and in a Torino test vehicle. Because of the knowledge and 
involvement in our Stirling powered vehicle program, a contract 
was arranged with ERDA to conduct an 80 to 100 hp Stirling engine 
feasibility study. 


RANKINE CYCLE 


60186 (CONF-770430—P3(Draft), pp vp,) Automotive Rankine 
engine developments: an international perspective. Renner, R.A. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III 

Automotive Rankine engines are still in a stage of research, 
invention, and development after two centuries of trials. Incentives 
for development periodically reappear. Experiments in Germany 
during the 1930's were aimed at reducing dependency upon import- 
ed petroleum. More recently, environmental concerns have spurred 
an international quest for clean engines. Recent engine development 
programs are reviewed. These programs have confirmed the low 
emission advantage of Rankine engines. The fuel consumption of 
Rankine engines is still too high, but there are indications that the 
potential does exist for satisfactory improvement. 


60187 (CONF-770430—P3(Draft), pp vp,) Description and test 
results of Third Generation Carter Steam System as installed in a VW 
Dasher. Carter, J.W. Jr. (Jay Carter Enterprises, Inc., Burkburnett, 
TX). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

A third generation Carter Steam System is being installed in a 

VW Dasher. The steam system is now undergoing bench tests, with 
vehicle tests planned for mid 1977. Bench tests on the Dasher 
expander have been used in conjunction with a computer simulation 
to determine the fuel economy of the Dasher vehicle. Projected fuel 
economy in the 2,500 Ib. vehicle over the Federal City Drivin, — 
Cycle is 24.8 mpg, which compares to the best achieved by a 2, 
Ib. 1977 vehicle equipped with an automatic transmission. Its ‘idle 
fuel rate is between .17 and .2 gallons/hour (.75 liters/hour). The 
complete 85 hp steam system weighs 345 Ibs. fits in the Dasher 
engine compartment, and is capable of vehicle acceleration from 0- 
60 mph (96.5 kms/hour) in 14 seconds. The projected exhaust 
emissions are below the original 1976 requirements and are a valu- 
able characteristic in the congested city environment. All test results 
indicate that the engine is a viable candidate as an alternative 
automobile power plant. 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 59861, 59869, 59895, 60128, 
60170, 60199, 60200, 60201, 60202, 60203, 60204, 60205, 60206, 60264 


60188 (AD-A—036458) Electric vehicle research, development 
and technology-foreign. Busi, J.D. (Defense Intelligence Agency, 
Washington, D.C. (USA)). Apr 1976. 73p. (DST—1850S-403A-75). 
NTIS PC A04/MF A011. 

Current research efforts and a computer analysis of foreign 
electrochemical traction battery technology utilizing various stan- 
dardization and simulation techniques support the following ranking 
of foreign electric vehicle technology: United States, United King- 
dom; Japan; Federal Republic of p, thre USSR; France; Italy; 
and Sweden. All-electric vehicle systems (battery-battery or battery- 
fuel cells) are not presently competitive, on an energy or power 
density basis, with conventional, fossil-fueled, int combustion 
engine systems. All-electric vehicle systems, however, offer an alter- 


' 
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nate or complementary mode of transportation in major metropoli- 
tan areas by reducing atmospheric pollution and fossil fuel consump- 
tion. Advanced lead-acid, nickel-iron, and nickel-zinc traction batter- 
ies offer the greatest promise for urban transit vehicles(city buses, 
microbuses, and commuter cars). Commercial application of these 
electrochemical propulsion systems will receive considerable gov- 
ernment and public support over the next 10 years in Europe, Japan, 
and the USSR. High-energy electrochemical propulsion systems 
such as the sodium-sulfur, lithium-sulfur, and metal-air traction bat- 
tery systems are theoretically promising. Actual utilization of these 
power sources in small military and domestic vehicles is anticipated 
by the late 1980s. 


60189 (CONF-770430—P4(Draft), pp vp,) Fiat electric city car 
soutotaps. Brusaglino, G. (Centro Ricerche FIAT, Turin). 1977. 

rom 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

Electric vehicles represent an important research activity at 
FIAT. One of the themes was the development of a two-seater city 
car prototype with properly designed body. The main purpose was 
to define a vehicle capable of meeting the requirements of comfort- 
able and easy driving, handling, and parking and suitable perfor- 
mance for urban operation on level or hilly routes. The general 
concept is in accordance to near-future solution of the electrical 
power equipment, both for propulsion and on-board storage system. 
The propulsion system consists in a separately excited high specific 
power dc motor fed by transistor double chopper; a Ni-Zn battery 
has been recently provided for on-board storage equipment. A 
technical description is given, and results of road tests are reported. 


60190 (CONF-770430—P4(Draft), pp vp,) Peripheric equipment 
for reducing maintenance of electric vehicle lead—acid batteries. 
Salamon, K. (VARTA Batterie AG, Kelkheim, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

Maintenance as well as controlling of electric-vehicle-batter- 
ies becomes a more and more important problem when the number 
of vehicles is increasing. Therefore, not only the energy-density of a 
battery but also the comfort of handling and servicing wins growing 
interest. This is the reason for considerable efforts in developing 
special devices called “periphere components” for easier mainte- 
nance and supervision of the battery and its performance. Some new 
developments on this field are reported: (1) gas recombination by 
catalysts; (2) central topping-up systems for eacy refilling of the 
battery; (3) monitoring of acid density, charge indicator; and (4) 
battery-cooling for heavy duty batteries. 


60191 (CONF-770430—P4(Draft), pp vp,) Performance stan- 
dards for electric vehicles. Brennand, J. (General Research Corp., 
Santa Barbara, CA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

The rationale leading to recommendations for specific perfor- 
mance standards for near-term and advanced electric vehicles which 
are to be leased or purchased by the U.S. Energy Research and 
Development Administration is set forth. The underlying analytical 
basis is derived. Performance standards include ranges from 50 km 
(J227a/C, near-term private vehicles) to 150 km (J227a/D, advanced 
private vehicles). Energy consumption maximums at the input to the 
charger are 0.25 and 0.2 kW.h/ km for the private vehicles (near- 
= and advanced), and 0.45 and 0.35 kW.h/km for commercial 
vehicles. 


60192 (CONF-770430—P4(Draft), pp vp,) Systematic approach 
to the evoiution of high performance electric vehicles. O'Connell, L.G. 
(Univ. of California, Livermore); Cooper, J.F.; Miller, A.B.; New- 
kirk, H.W. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

The performance characteristics of current and future electric 
vehicles are examined and compared to projected heat engine vehi- 
cle parameters. The ———e of electric vehicles in the near- 
term time frame are discussed. It is predicted that the all-electric 
vehicle will not gain wide acceptance in the near future because of 
degraded performance characteristics. Because the near-term low 
acceptance level of electric vehicles is caused by their overall lower 
performance level, a hybrid concept is examined which may give an 
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enhanced performance level in the short range future. This type of 
vehicle is proposed as a much needed transition system to provide an 
evolutionary change from the heat engine system vehicle of today to 
electric vehicles with acceptable performance in the future. 


60193 (CONF-770430—P4(Draft), pp vp,) Four passenger elec- 
tric vehicle design. Schwarz, R. (ASL Engineering, Inc., Goleta, 
CA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

A discussion is given of the tradeoffs involved in the design of 
a general purpose four-passenger electric vehicle. The advantages 
and disadvantages of three design approaches—series motor with 
chopper controller, separately excited motor with field control, and 
flywheel/electric hybrid—are discussed, along with the impact of 
battery characteristics on the performance of these three systems. 
The approaches taken in various aspects of vehicle design, including 
packaging, aerodynamics, and safety, to optimize overall perfor- 
mance and utility, are also discussed. 


60194 (CONF-770430—P4(Draft), pp vp,) Design of a current 
technology electric vehicle. Guess, R.; Nial, W.; Pocobello, M. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

The U.S. Energy Research and Development Administration 
(ERDA) has initiated a program to develop totally new electric 
vehicles by 1979 with substantially improved performance over 
those available today. The rationale used in designing a 4 passenger 
electric vehicle for use in an urban environment is presented. A 
description is given of that part of the ERDA program undertaken 
by the General Electric Company with Triad Services, Incorporated 
as a subcontractor. The approach taken was to design an electric 
vehicle utilizing current technology and on the basis of trade-off 
analysis results identify the upgrading utilizing more advanced tech- 
nology to reach-ERDA goals. Advanced technology was to be 
incorporated to the extent it could be developed and made available 
by July, 1978. The Current Technology Vehicle design represented 
the best that could be done with technology commercially available 
in 1976. The vehicle design, the drive train, the major components, 
and the control are described. The Current Technology Vehicle 
specifications as well as the general dimensional and weight charac- 
teristics are given. ERDA performance goals for a Near Term 
electric car are compared to the GE-1977 Current Technology 
Vehicle performance goals. 


60195 (CONF-770430—P4(Draft), pp vp,) Fundamental basis 
for evaluating the performance of electric (and other energy-storage) 
automotive vehicles and its use in energy-policy analysis. McAlevy, 
R.F. III. (Stevens Inst. of Tech., Hoboken, NJ). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

A methodology for evaluating the impact on vehicle perfor- 
mance of various alternates to petroleum is developed and described. 
The approach is fundamental and analytical. Naturally-occurring 
“figures-of-merit” are evolved. Criteria for vehicle design to maxi- 
mize capacity and energy utilization are presented. The “weight- 
distribution-triangle” is introduced for display of vehicle design. 
Examples of applications given include: analysis of the impact on 
gasoline-fueled vehicle MPG produced by varying vehicle param- 
eters, comparison of different energy-storage-devices on the basis of 
vehicle ultimate range and efficiency, etc. The methodology is 
readily employed for the purpose of making technology assessments 
and energy-policy analysis. 


60196 Optimization of transitions in stepwise control of magnetic 
flux of traction motors. Pisarik, L.S. (B SSR Polytech Inst). Jzv. 
Vyssh. Uchebn. Zaved., Energ.; 28: No. 5-6, 42-48(1976). (In Russian). 

The principle of optimal transitions from one level of the 
magnetic flux (excitation current) of traction motors to another is set 
forth. Its realization permits the efficiency of a transportation instal- 
lation to be raised. A method is presented and an example of 
calculation is given. 


60197 Post Office tries Lucas electrics. Baker, A. Automot. Eng. 
(London); 1: No. 1, 54(Oct 1975). 

Ten Bedford vans, with Lucas electric traction equipment in 
place of the standard engine/gearbox group, are being put into 
service by the Post Office {United Kingdom). The vehicles, based on 
the CF one-ton van, are of two types--one for mail collection and 
delivery and the other for the telecc ications engineering ser- 
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vice. Initially, the former will be operating in central London, to 
gain experience in dense traffic, and the latter, in the Stevenage area, 
where more rural conditions prevail. Polypropylene-case lead—acid 
SLI (Starting—Lighting—Ignition) batteries are used. The traction 
motors are rated at 37.2 kW. The maximum level-road speed is 
around 89 km/h and the acceleration from rest to 48 km/h is quite 
brisk, taking about 10 seconds. A regenerative braking system is 
fitted as a means of extending the range and increasing the life of the 
wheel brakes. An interesting feature of the system is that the 
regeneration is in two stages. The first stage comes in on over-run, 
when the driver lifts completely off the accelerator, and gives an 
equivalent retardation to engine braking. Light pressure on the brake 
pedal gives the second stage of regenerative braking, and heavier 
pressure brings in the wheel brakes. The first-stage regeneration cuts 
Out automatically below 6.5 km/h to allow the vehicle to coast, the 
analogy here being with declutching. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 59895, 60170, 60172, 60192, 60193 


60198 (CONF-770430—P3(Draft), pp vp,) Status report on an 
organic Rankine bottcming cycle for long-haul diese! trucks. Doyle, 
E.F.; Raymond, R.J.; Helekar, S.N. (Thermo Electron Corp., Wal- 
tham, MA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

A completely integrated compound engine consisting of a 
diesel engine coupled to a Rankine engine which operates on the 
exhaust heat of the diesel engine was designed and is currently 
undergoing dynamometer testing. Performance predictions indicate 
an overall fuel saving of approximately 15 percent for a typical long- 
haul truck development. This translates into a national annual fuel 
savings of over 1.8 billion gallons at consumption levels projected 
for 1980. The Rankine-cycle components are described, and their 
performance characteristics are discussed. The design of the air- 
cooled condenser-radiator-fan and fan drive is discussed. The design 
requirements of the coupling between the diesel engine and the 
turbine expander of the Rankine engine are discussed, and the final 
coupling design is presented. 


60199 (CONF-770430—P4(Draft), pp vp,) Hybrid heat engine 
propulsion for urban buses. Larson, G. (Transportation Systems 
Center, Cambridge, MA); Zuckerberg, H. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV 

The national requirements for atmospheric quality, energy 
conservation and low-noise environment form the bases for the n 
of advanced bus propulsion systems. A study program currently in 
progress at the U.S. Department of Transportation, Transportation 
Systems Center (DOT/TSC) is directed towards the applicability of 
hybrid heat engine/energy storage systems to the propulsion of 
urban transit buses. The developments to date in hybrid heat engine 
propulsion of buses are reviewed. Urban bus driving cycles and 
performance requirements are presented, based upon a survey of 
available urban bus driving patterns. Using these cycles and require- 
ments, promising hybrid systems were sized through use of a vehicle 
propulsion simulation computational program. Both battery and 
flywheel energy storage subsystems were considered but only fly- 
wheel energy storage has been simulated at the present time. The 
results of the hybrid study to date are reported. The hybrid power 
drive examined in greatest detail was the series type configuration. 
In all cases the heat engine simulated was a diesel. From the near- 
optimum hybrid propulsion system generated by the trade-off analy- 
sis, fuel economy and weight are presented and compared with 
values of present operational diesel buses negotiating the same 
driving cycles. A diesel/flywheel series configuration is projected to 
have at least a 100 percent increase in fuel mileage (mpg) over the 
baseline diesel bus fuel mileage. 


60200 (CONF-770430—P4(Draft), pp vp,) Electric- and hybrid- 
vehicle powertrain development. Altendorf, J.P.; Kalberlah, A.; Sari- 
dakis, N. (Volkswagenwerk AG, Wolfsburg, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

The advantages and disadvantages of electric and hybrid- 
drive vehicles are enumerated, and some possible uses of these types 
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of vehicles are discussed. A detailed description is given of the VW 
electric delivery truck system consisting of the vehicle itself and the 
peripheral equipment required to operate it. Hybrid drive systems 
are also discussed. Both structure and function of a drive system of 
this kind are described in some detail as implemented by VW in a 
minibus. Emission and fuel consumption data derived from experi- 

ments performed on this vehicle are given. 


60201 (CONF-770430—P4(Draft), PP vp,) Experimental evalua- 

tion of a flywheel energy management automobile. Beachley, N.H. 
(Univ. of beg acne Frank, A A.; Harter, R.; Brooks, D.; 
Hausenbauer, T.C. 1 

From 4. a symposium on automotive p i 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

Based on detailed computer simulations and optimization 
studies, a flywheel internal combustion (IC) engine hybrid auto- 
mobile was constructed and experimentally evaluated. The power- 
plant consists of a Pinto engine with electronic fuel injection, an 
energy-storage flywheel in an evacuated housing, a continuously- 
variable transmission (CVT) based on the hydrostatic power-split 
principle, and the necessary controls and instrumentation. Road 
testing, chassis dynamometer runs, and component tests have been 
conducted to experimentally evaluate the drivability, the control and 
the fuel-saving potential of the concept and to verify the computer 
simulation models. 


60202 (CONF-770430—P4(Draft), pp vp,) Flywheel electric 
motor hybrid power train for electric vehicles. Kugler, G.C. (ESB 
Tech. Center, Yardley, PA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV 

A hybrid drive train for electric vehicles is described. The 
unit includes a flywheel to limit the power demands on the battery 
and an electric motor as the main power source. Advantages include 
extended battery life, increased range, and improved acceleration. 
The flywheel is of conventional design and the entire unit uses 
presently available components and materials. The advantages of the 
drive train increases as the number and severity of accelerations and 
decelerations in the driving cycle increase. 


60203 (CONF-770430—P4(Draft), pp vp,) pte tered 
hybrid power system: a concept to improve electric vehicle perfor- 
— Davis, D.D.; Epps, R.C. (Univ. of California, Livermore). 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV 

A concept for powering the automobile is re-examined: a 
hybrid propulsion system design based upon demonstrated technol- 
ogy that could substantially improve performance, range, and con- 
sumer acceptability of a battery-powered electric vehicle. In the 
proposed power system, a high-energy composite flywheel is coup- 
led to a simple, efficient, electro-mechanical transmission. Today's 
"state-of-the art” lead-acid as well as near-term and advanced bat- 
tery types are examined as prime power sources. Interactive control 
of battery and/or flywheel drive power is provided by a versatile 
microprocessor-based power control unit. In the power system pro- 
posed, the flywheel augments the battery during periods of high 
power demand: starting, acceleration, and hill climbing. The battery 
supplies cruise-and-control power plus the energy required to re- 
plenish flywheel losses. With battery power demand stabilized at a 
low value, specific energy is maintained near maximum resulting in 
increased vehicle range. Vehicle kinetic energy is restored to the 
flywheel when traveling downhill or during any period of decelera- 
tion. The flywheel-battery hybrid is thus able to make efficient use of 
a regenerative braking system to recover energy. A one and a half 
times greater range, when compared to all-battery power, is predict- 
ed for the hybrid-powered vehicle when operated in a stop-and-go 
commuter environment. Acceleration rates approaching those of 
internal combustion powered vehicles are attainable with the hybrid 
power system. 


60204 (CONF-770430—P4(Draft), pp vp,) Battery-flywheel 
power system for an urban automobile. Rowlett, B.H. (AiResearch 
Manufacturing Co., Torrance, CA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 
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A description is given of the work being done under contract 
to the Energy Research and Development Administration for an 
advanced electric vehicle design that includes a new concept that 
integrates the advantages of a flywheel energy storage system into a 
battery-powered automobile to reduce the fundamental ‘ormance 
limitations of the battery-powered vehicle. An ee poe gs split- 
differential transmission is used to link the flywheel to the output 
shaft. The flywheel supplies the pe of for all of the high-power 
requirements, which results in good vehicle acceleration characteris- 
tics; the combination of regenerative braking and load leveling of the 
battery current results in improved range of the vehicle. 


60205 (CONF-770430—P4(Draft), pp vp,) New look at flywheel 
propulsion for urban transit buses. Lawson, L.J. (AiResearch Manu- 
facturing Co., Torrance, CA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

A program was initiated recently by the U.S. Department of 
Transportation Urban Mass Transportation Administration which is 
directed toward the demonstration and ultimate production of 
energy efficient transit buses that eliminate the noise, air pollution, 
and odors characteristic of present diesel buses. The results of the 
first tasks of the study phase of the program have shown the viability 
of four flywheel-propulsion configurations that can match or exceed 
the performance and route requirements of typical transit properties. 
These new flywheel drives are: (1) a pure flywheel system capable of 
operating several miles between short enroute or stationary charges; 
(2) a flywheel/battery hybrid system that uses a small flywheel to 
provide load leveling for the battery (which is to be periodically 
exchanged for recharging) and for regenerative braking; (3) a fly- 
wheel/diesel engine hybrid system in which the small flywheel 
reduces the required engine size by 70 percent without sacrifice of 
performance and provides regenerative braking; and (4) a flywheel- 
augmented trolley coach that uses a relatively small flywheel to 
provide regenerative braking and efficient control while onwire as 
well as a limited offwire route capability. Due to component com- 
monality and modularity, these concepts appear suitable to provide 
improved propulsion for a wide range of vehicles. 


60206 (CONF-770430—P4(Draft), pp vp,) Theoretical perfor- 
mance upgrading of the E.V.A. electric vehicle: by use of a flywheel/ 
battery hybrid power train system. Davis, D.D. (Univ. of California, 
Livermore); Epps, R.C.; Renner, R.A. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume IV. 

The performance improvement that could be realized by an 
electric vehicle through replacement of the existing electric drive 
train with one incorporating a flywheel/battery energy source is 
examined. The vehicle selected for the theoretical power train 
conversion is the electric sedan marketed by Electric Vehicle Asso- 
ciates (E.V.A.). The hybrid power train proposed, uses a high- 
energy composite flywheel coupled to a simple, efficient, electro- 
mechanical transmission. The lead-acid batteries installed by E.V.A. 
provide the prime power source. Interactive control of battery and/ 
or flywheel drive power is provided by a versatile microprocessor- 

power control unit. The flywheel allows efficient recovery of 
vehicle kinetic — during braking and provides the energy base 
required to meet all high power transient demands. The flywheel 
also stabilizes battery demand at a low average value resulting in 
improved battery performance through increases in both cycle life 
and available energy. Due to the hybrid system described here, 
electric vehicle acceleration and range improvements are predicted 
to be in excess of 80 percent for the E.V.A. vehicle when operated 
in a stop-and-go commuter environment. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 60193, 60199, 60201, 60202, 
60203, 60204, 60206 


VEHICLE DESIGN FACTORS 


REFER ALSO TO CITATION(S) 60198 


60207 (PB—265388) Engineering model of future motor vehicles. 
Final report Jul 75-Jun 76. Danckert, H.; Grove, H.W.; Schmidt, R. 
(Volkswagenwerk A.G., Wolfsburg (Germany, F.R.)). Feb 1977. 
Contract T-HS-5-01273. 320p. NTIS PC A14/MF AO1. 


ERA VOL. 2, NO. 24 


The objective of the work performed was to develop a 
comprehensive engineering model of future motor vehicles which 
will provide a realistic and uniform basis for developing safety 
requirements and assessing their future effects. To achieve the objec- 
tives a data base handled by a computer program was developed 
which consists of identified and projected design and performance 
data related to safety and other areas affecting safety (such as fuel 
economy requirements). This data base contains pertinent informa- 
tion on current and previous makes and models of the U.S. passenger 
car population back to 1965. A comprehensive statistical program 
package such as multiple regression, frequency and distribution 
functions, etc. was incorporated into the computer program for data 
evaluation and can be used to determine interdependencies between 
the variables contained in the data base. A weight-weight interde- 
pendency program makes it possible to project vehicle weight 
caused by planned alterations of certain substructures in order to 
increase vehicle safety. Using a set of assumptions the data base 
permits the projection of possible tendencies of future motor vehi- 
cles development. 


BODY AND CHASSIS 
REFER ALSO TO CITATION(S) 60194, 60195 


60208 (CONF-770430—P5(Draft), pp vp,) Effect of aerodynam- 
ic drag on the fuel economy of passenger cars. Janssen, L.J.; Emmel- 
mann, H.J. (Volkswagenwerk AG, Wolfsburg, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

e relationship between fuel economy and aerodynamics for 
full-size and subcompact cars is discussed. At first gasoline-powered 
and diesel-powered synthesized cars were selected for an analysis 
using a computerized-simulation program to predict fuel economy 
and performance with and without incorporating of aerodynamic 
improvements. Secondly the technique for realizing the desired 
aerodynamic improvements on cars is shown. By the so called 
"Detail Optimization Method” a drag coefficient of c/sub D/ = 0.42 
within a usual styling concept is achievable. With such optimized 
gasoline-powered cars (values for Diesel-powered cars in brackets) 
maximum improvements in fuel economy referred to average ‘77 
cars of 7 percent (9 percent) for full-size cars and 4 percent (5 
percent) for subcompact cars are possible. By aerodynamic modifica- 
tion with an as a minimum assumed drag coefficient of c/sub D/ = 
0.32, which implies a styling concept strongly influenced by aerody- 
namics, improvements in fuel economy of 14 percent (20 percent) for 
full-size cars and 11 percent (14 percent) for subcompact cars are 
achievable. 


ENGINE-TRANSMISSION MATCHING 


60209 (CONF-770430—P (Draft), pp vp,) Three shaft turbine: 
transmission systems for vehicular applications. Kronogard, S.O. 
(United Turbine AB and Co., Malmo, Sweden). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

At United Turbine in Sweden, a subsidiary to Volvo AB, a 
gas turbine system called the KTT system is being developed. This 
system was conceived primarily for vehicular applications. Special 
emphasis has been on resolution of the chronic problems associated 
with small vehicular gas turbines: high part load and idle fuel 
consumption, high cost, and acceleration lag. These difficulties have 
discouraged and retarded early implementation of production pro- 
grams. The KTT approach appears to have potential to resolve or 
mitigate these problems to the point where serious consideration 
should be given to production. A discussion is given of the versatil- 
ity of the KTT system, how such an engine-transmission system can 
satisfy the installation requirements of light vehicles, and its potential 
for use in multiple engine installations in larger, heavy duty vehicle 
applications. 


60210 (CONF-770430—P3(Draft), pp vp,) Optimizing the 
transmission by means of an e y-controlled 
gearbox. Falzoni, G.L.; Guagliumi, R.; Morello, L. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

A study was made of an experimental engine-transmission 
system control affording minimum fuel consumption without jeopar- 
dizing the desired vehicle performance level. As the IC. engine can 
furnish the same output at different rpm rates and throttle positions, 
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when maximum performance is not a requirement the engine can be 
so controlled as to supply the same acceleration at a given rpm 
through different gear ratios of which only one gives maximum fuel 
economy. Efforts were made to solve the problem using an experi- 
— automatic stepped transmission incorporating special con- 
trols. 


60211 (CONF-770430—PS5(Draft), pp vp,) Analytical study of 
transmission modifications as related to vehicle performance and econ- 
omy. Chana, H.E.; Fedewa, W.L.; Mahoney, J.E. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

A method of vehicle performance measurement was devel- 
oped so that selection of optimum fuel-economy-performance trade- 
offs can be made for a vehicle having various powertrain compo- 
nents. This method was utilized in an analytical study of drivetrain 
component features such as—overall ratio range, number of ratio 
steps, locked converters, continuously variable drives, etc. Both 
manual and automatic type transmissions are considered. Indications 
are that ratio range is an important consideration in the selection of 
transmission design parameters and also conventional transmission 
concepts can be competitive with the more exotic continuously 
variable type units. 


60212 (CONF-770430—P5(Draft), pp vp,) Study to validate 
automobile drivetrain modifications that improve fuel economy. 
Hurter, D.A.; Gott, P.G. (Arthur D. Little, Inc., Cambridge, MA). 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

A study is being conducted primarily for the purpose of 
validating by hardware test, computer predictions of the EPA urban 
and highway fuel economy improvements that can be achieved 
through the use of wide-range three and four-speed automatic trans- 
missions with and without torque converter lockup. This study will 
also determine the impact of these transmissions on driveability, 
engine life, emissions, and performance. Tests are being carried out 
on four different 1975 cars ranging in inertia weight from 2500 to 
4000 pounds. Engine sizes in these cars range from 97 to 320 cubic 
inches. The results to date indicate that significant improvements in 
fuel economy can be achieved with the wide-arnge transmissions 
provided that the torque converter is locked up. Emissions remain 
within the 1975 Federal Standards for which the test vehicles were 
designed. Fuel economy improvements are accompanied by signifi- 
cant decreases in nitrogen oxides emissions. The driveability and 
performance of these cars are not seriously degraded. 


60213 New automatic transmission for passenger cars. Dach, H. 
(Zahnradfabr Friedrichshafen, Ger). Automobiltech. Z.; 77: No. 9, 
246-249%(Sep 1975). (In German with English abstract). 

A description is presented of the design data for the improved 
version of 3 HP 12 and 3 HP 20 transmissions. This drive has higher 
torque rating and smoother shifting. 2 refs. 


ENGINE SYSTEM 


REFER ALSO TO CITATION(S) 60166, 60167, 60180, 60182, 
60183, 60184, 60263 


60214 (CONF-770430—P1(Draft), pp vp,) Catalytic combustion 
for the automotive gas turbine engine. Anderson, D.N.; Tacina, R.R.; 
Mroz, T.S. (Lewis Research Center, Cleveland). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A study of fuel-air premixing-prevaporizing systems and com- 
mercial catalysts was ‘ormed as part of a program leading to the 
demonstration of a low-emissions combustor for an automotive gas 
turbine engine. The goals included a fuel preparation system which 
would supply a fuel-air mixture which was uniform to within +- 
10% of the mean fuel-air ratio, with 90% fuel vaporization and with 
no autoignition. The engine conditions included a combustor inlet 
temperature range of 970 K at full speed to 1210 K at idle, a 
combustor exit temperature of 1310 K at all s s, and a pressure 
range of 1.5 x 10° Pa at idle to 4.5 x 10° Pa at full speed. The 
maximum available inlet temperature in the test rig was 800 K; 
however, it was possible to duplicate the other operating parameters. 
For the fuel-air preparation studies, a pressure of 5 x 10° Pa was 
considered the most likely to cause autoignition. Four fuel injector 
configurations were tested at this pressure, at a temperature of 800 
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K, and a reference velocity of 20 m/s with Jet-A fuel. For the 
catalyst evaluation, a pressure of 3 x 10° Pa was chosen to represent 
the regenerative gas turbine engine pressure range, and propane fuel 
was used to avoid autoignition and vaporization problems. Fifteen 
catalytic reactors were tested at an inlet temperature of 800 K and 
with reference (inlet) velocities of 10 to 25 m/s. Seven reactors met 
the steady-stage emissions goals of 13.6 g CO/kg fuel and 1.64 g 
HC/kg fuel with less than 2% pressure drop at the velocities and 
exit temperatures required for engine operation. 


60215 (CONF-770430—P (Draft), pp vp,) ERDA/Chrysler up- 
graded automotive gas turbine engine: emission control system. Nogle, 
T.D. (Chrysler Corp., Detroit). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) Ss 17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A description is given of the compact, low-cost, fixed-geome- 
try combustor and the related engine/fuel control system parameters 
which should enable the ERDA/Chrysler Upgraded Engine to meet 
emission goals of .26 HC, 2.1 CO, and .25 NOx (gr/km). Low 
emissions are achieved by combustion control in a system which 
does not sacrifice economy or driveability. Torch ignition of a very 
lean premixed charge is utilized at steady speeds with rich operation 
during compressor stage acceleration transients. Unleaded gasoline 
has been the principal development fuel, but emission control has 
been demonstrated with several potential alternate fuels. This com- 
bustion system should be applicable to advanced, more efficient, 
higher cycle temperature gas turbine engines which will be candi- 
dates for future production. The upgraded engine design has a 
pressure ratio of 4.1 : 1, 1050°C turbine inlet temperature, 0.69 kg/s 
airflow, and power of 92 kW with use of variable inlet guide vanes 
and inlet water injection. 


60216 (CONF-770430—P1(Draft), pp vp,) Combustion perfor- 
mances of intermittent fuel injection of gas turbine. Handa, N. (Nissan 
Motor Co., Ltd., Yokosuka, Japan). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A discussion is given of the control and combustion of 
automotive gas turbines, and results of combustion tests conducted 
to find out how an inexpensive on-off control system could be 
applicable to conventional gas turbines are described. To obtain 
stable continuous combustion, the frequency of an on-off control 
system producing intermittent fuel injection should be approximately 
40 Hz or more. In tests of intermittent fuel injection, the stable 
combustion zone was expanded by damping the pulsation of fuel. 
Further, intermittent fuel injection rendered it possible to decrease 
the fuel flow in ignition. Emission performance proved about the 
same as with conventional control systems. 


60217 (CONF-770430—P1(Draft), pp vp,) Ceramic gas turbine 
technology: materials for turbine rotors. McLean, A.F.; Swank, L.R.; 
Uy, J.C. (Ford Motor Co., Dearborn, MI). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A review is given of some of the general background and 
highlights of the emerging technology of ceramic turbines and, in 
particular, discusses some of the material developments associated 
with the critical, highly-stressed turbine rotor. Automotive compa- 
nies and gas turbine manufacturers have R and D programs under- 
way to investigate the application of ceramics for advanced gas 
turbine engines covering the spectrum of power range from small 
vehicular turbines to large electricity-producing gas turbines. The 
motivation to apply ceramics to the turbine is to increase turbine 
inlet temperature with resulting improvements in engine efficiency 
and specific power, and to replace costly nickel-chrome superalloys 
with potentially low cost ceramics. The other attributes of the gas 
turbine include continuous combustion with low exhaust emissions, 
multi-fuel capability, potentially lower maintenance, smooth vibra- 
tion-free production of power, low oil consumption, good cold 
starting capability and rapid warm-up time. Probably the most 
significant program that has been described publicly is the Ford 
program which is supported in part by both the Advanced Research 
Projects Agency and the Energy Research and Development Ad- 
ministration. The overall program objective is to draw together and 
develop ceramic designs, materials, processes, and test and evalua- 
tion methods to establish the usefulness of brittle materials and show 
this by demonstrating that uncooled ceramic com ts for an 
experimental, high temperature, vehicular gas turbine engine can 
survive 200 hours of duty cycle operation comprising 175 at 
1930°F, 25 hours at 2500°F and a number of transient starts and 
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shutdowns. In addition, ERDA’s current objectives are focused on 
continued development of ceramic technology for advanced gas 
turbine engines. 


60218 (CONF-770430—P1(Draft), pp vp.) Review of proof test- 
ing activities in structural ceramics. Lenoe, E.M. (Army Materials 
and Mechanics Research Center, Watertown, MA). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

Important structural ceramics currently exhibit considerable 
variability in mechanical behavior. Therefore, successful application 
of ceramics in heat engines requires a thorough understanding of the 
source of this variability and insight into those experimental proce- 
dures which can be applied to minimize strength scatter. A brief 
review is given of the various techniques to monitor component 
quality during manufacture, to qualify parts for further evaluation, 
and to proof test in order to guarantee minimum desired strength 
levels. 


60219 (CONF-770430—P1(Draft), pp vp,) Net shape integral 
and ceramic bladed superalloy gas turbine rotors. Walker, 
B.H. (Pratt and Whitney Aircraft Group, West Palm Beach, FL). 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

With ever increasing demands for more efficient, low cost 
automotive propulsion systems, many development programs have 
been initiated to improve the gas turbine engine. A summary is given 
of two such programs utilizing the GATORIZING forging process 
to fabricate (1) net shape integrally bladed and (2) ceramic bladed 
wrought superalloy turbine rotors. Discussed first is the demonstra- 
tion of fabricating a net shape integrally bladed rotor which is both 
aerodynamically efficient and economically feasible. Included are 
material processing and rotor fabrication techniques, component 
evaluation, and projected cost analyses for mass production. Re- 
viewed secondly is the development and evaluation of a hybrid 
superalloy rotor with ceramic blades. This includes design, fabrica- 
tion, and testing of the blade root attachment, culminating with the 
hot spin test of a fully bladed rotor. 


60220 (CONF-770430—P1(Draft), pp vp,) Compliant foil air 
bearings for high performance automotive turbines. Gray, S. 
(Mechanical Tech. Inc., Latham, NY). 1977. 


From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

ile the objective of achieving a successful gas turbine for 
an automobile is not new, this engine has received some emphasis in 
recent years as a possible alternate pened plant which potentially 
offers increased performance (less fuel consumption), reduced pollut- 
ants, and competitive costs. Even as the present generation of gas 
turbines progresses through development and application, thought is 
ee given to the next generation of advanced turbines for 
smaller vehicles. It is anticipated that a program will be required to 
develop smaller, faster, and higher temperature engines of less than 
100 hp output and constructed from some novel materials. A discus- 
sion is given of the role of the compliant foil air bearing in support- 
ing the performance, reliability, and cost goals of a current engine 
and its anticipated contribution to advanced engines. Much of the 
discussions and projections are based on current work with the MTI 
Hydresil compliant foil air bearing in the Chrysler/ERDA Up- 
graded Automotive Gas Turbine and on technology support work 
sponsored by NASA/ERDA. 


60221 (CONF-770430—P1(Draft), pp vp, 
diesel engine. 


squish lip low pollution 
Peterborough, Eng.). 1977. 

From 4. international sym 
systems; Washington, District of 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

oxides of nitrogen emitted by diesel engines can be 
reduced by retarding injection timing. However, with conventional 
direct injection engines, this results in serious degradation in smoke 
and specific fuel consumption. The application of the “squish lip” 
combustion system to a naturally-aspirated engine has been shown to 
allow significant injection retard without such penalty. It is now 
confirmed that a similar trend occurs for the “squish lip” system 
applied to engines turbocharged for hi output. development 
is described of a four-stroke, six-cyli engine of 5.8 litre (354 cu. 


) Turbocharging the 
Goodwin, C. (Perkins Engines, 


jum on automotive propulsion 
lumbia, United States of Amer- 
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in.) capacity, turbocharged and charge-cooled, to meet U. S. Federal 
Heavy Duty Vehicle Emissions Legislation. The engine is based on a 
new unit for world-wide manufacture, the turbocharged vehicle 
version being optimized for smoke and fuel consumption. With 
“squish lip” combustion, injection retard of up to 20 de; crank 
angle is possible within acceptable smoke limits, reducing NO by 
70% over the 13-mode cycle. Lightload advance is required to 
eliminate misfire and attention to injector nozzle geometry further 
reduces unburnt hydrocarbons. The retarded timing reduces maxi- 
mum cylinder pressure by 40% with benefit to mechanical loading 
and engine noise. 


60222 (CONF-770430—P1(Draft), pp vp,) Flash radiographic 
technique applied to fuel injector sprays. Vantine, H.C. (Univ. of 
California, Livermore). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A flash radiographic technique, using 50 ns exposure times, 
was used to study the pattern and density distribution of a fuel 
injector spray. The experimental apparatus and method are de- 
scribed. An 85 kVp flash x-ray generator, designed and fabricated at 
the Lawrence Livermore Laboratory, is utilized. Radiographic 
images, recorded on standard x-ray films, are digitized and computer 
processed. 


60223 (CONF-770430—P (Draft), pp vp,) Advanced, low emis- 
sion diesel engine concept. Hill, S.H.; Dodd, J.L. 1977. 

From 4. international symposium on automotive propulsicn 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume I. 

A new automobile diesel engine concept was developed to 
the preliminary engine design level and demonstrated by simulating 
vehicle tests with a computer model using steady state engine 
dynamometer data. The preliminary design is a six cylinder, swirl 
chamber diesel of 209 CID and 130 GHP. This concept engine 
weighs 495 pounds and employs turbocharging. variable compres- 
sion ratio, high prechambermain chamber volume ratio and exhaust 
gas recirculation. An existing automobile diesel was modified to 
simulate the concept engine and steady state engine tests were 
conducted. Test results were converted to urban cycle results for a 
3000 pound GVW vehicle through the use of a computer model. 
Emission results (grams/mile) are .21 NO/sub x/, .24 HC, and 1.24 
CO. Fuel consumption (miles/gallon) is 30.3 urban cycle and 36.4 
highway cycle. Vehicle cycle results at 3700 pounds GVW meet all 
emission requirements and exceed the future 27.5 mpg requirement 
by 10%. Multifuel capability and 175 psi bmep power levels were 
also demonstrated. 


60224 (CONF-770430—P3(Draft), pp vp,) D-cycle vapor stirling 
engine. Davoud, J.G.; Burke, J.A. Jr. (D-Cycle Power Systems, Inc., 
Richmond). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

A D-Cycle Condensable Vapor Stirling Engine is described 
which has the two-fold advantages of a markedly simplified system 
for power modulation and a major reduction in the problems of 
containment of the working fluid. Present Stirling engine configura- 
tions use a gas such as hydrogen or helium as the working substance. 
The problems of containment with either of these two elementary 
gases have led to major engineering difficulties. In the D-Cycle 
Vapor Stirling Engine, the preferred working substance is steam; 
low cost, availability, and ease of replacement are obvious. This 
eliminates the need for the complex roll-sock mechanism or interfer- 
ence-fit piston rod seals for retaining gas within the engine. Power 
systems are shown using both steam and ammonia as working fluids, 
and operating entirely with superheated vapor in a Valveless Multi- 
Cylinder Double-Acting Engine. A preferred method is to use steam 
in a three-cylinder engine with flow-control valves. Removal of 
some vapor allows heat rejection by condenser. Condensate is inject- 
ed into the cold space to effect isentropic compression at minimum 
temperature. Power modulation is simply effected by varying the 
injection rate. This is an instantaneous method of control and re- 
places the — pressurized gas reservoir and pumping system 
that are currently necessary with Gaseous Stirling Engines. Reasons 
are developed for a high predicted brake efficiency for the vapor 
engine. 


60225 (CONF-770430—P3(Draft), pp vp,) Ceramic regenerator 
core design and reliability. Rahnke, C.J. 1977. 
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From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III 

Chemical attack of the lithium aluminum silicate material 
used in early gas turbine ceramic regenerators was found to be a 
major cause of failure. In 1973 an engineering program was initiated 
to eliminate this failure mode and develop a regenerator that was 
capable of a Bio life of 10,000 hours at 800°C (1472°F). The results 
are described of over 100,000 core-hours of engine durability testing 
at 800 and 982°C (1412 and 1800°F) that has been completed since 
January 1974 on new regenerator materials and design concepts. 
Two materials, aluminum silicate and magnesium aluminum silicate, 
continue to show promise in achieving the durability objectives of 
this program. A regenerator core made from aluminum silicate 
shows little evidence of chemical attack damage after 7000 hours of 
engine test. 


60226 (CONF-770430—P3(Draft), pp vp,) Aluminous keatite: a 
new ceramic regenerator core material. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III 

The very low thermal expansion of the lithium aluminum 
silicate (LAS) ceramics made these materials attractive initially for 
use in cellular ceramic regenerator cores for gas turbines and Stirling 
engines. However the increasing levels of sulphur in liquid hydro- 
carbon fuels resulted in premature core failures due to a Li* -H* 
ion exchange. A new ultra-low thermal expansion aluminous keatite 
material (Corning Code 9460) was developed which did not contain 
lithium. Cores made from this material have operated over 6000 
hours in a Ford 707 gas turbine. The history of ceramic rotary 
regenerator core development for gas turbines is traced, the develop- 
ment of Code 9460 aluminous keatite is described, and some of the 
core testing now being done is summarized. The development and 
performance of a new thin wall structure (T14-20) utilizing sheet 
only 0.08 mm. thick are also discussed. 


60227 (CONF-770430—P3(Draft), pp vp,) Retrofit fuel vapor 
metering system with torch ignition and multifuel capability. Leshner, 
E.; Leshner, M.D. (Fuel Injection Development Corp., Bellmawr, 
NJ). 1977 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume III. 

An air/fuel metering system was developed to combine the 
advantages of premixed combustion, torch ignition and servo feed- 
back control of the air/fuel ratio to maintain engine operation at the 
lean limit. Premixed combustion is achieved by vaporizing all of the 
fuel in a heat exchanger using the waste heat of the exhaust gases. 
Torch ignition is accomplished by means of fuel vapor injector/ 
igniters which replace conventional spark plugs and introduce a 
small quantity of fuel vapor into the ignition region prior to ignition. 
Lean limit engine operation is the result of continuous monitoring 
and optimization of the engine power output per unit of fuel input. 
Implemented with simple, low cost hardware, the system has been 
retrofitted to four, six and eight cylinder vehicles. Comparison of the 
system with conventional metering systems has shown marked im- 
provements in both fue! economy and exhaust emissions. 


60228 (CONF-770430—P5(Draft), pp vp,) Development of a 

compact gas generator for fuel gasification ye a motor-vehicle. 
Frie, W.; Henkel, H.J.; Kostka, H.; Kuesebauch, W.; Michel, A.; 
Paul, B.; Szabo, E.V. (Siemens Aktiengesellschaft, Erlangen, Ger- 
many). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V 

A gas generator suitable for installation in motor vehicles was 
developed which converts liquid to gaseous fuel by partial oxidation 
with air (A/F less than 1.5). The reaction proceeds nearly soot free 
and the reaction temperature is self stabilizing. Test bed measure- 
ments of an engine gas generator combination under low and 
medium load conditions show that in comparison with a gasoline 
fueled engine the specific fuel consumption is reduced by 15 percent 
and is accompanied by a decrease of the NO/sub x/ emission by 93 

nt. A cost benefit analysis revealed that for an NO/sub x/ limit 
of 0.4 g/mile the gas generator/engine combination will become 
superior to the stratified charge engine, the diesel engine and the 
three way catalyst system above 5000 km/year. 
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60229 (CONF- TIO -PXDeetes pp vp,) Effect of valve sizes 
on fuel consumption and exhaust emissions in gasoline engines. Allam, 
DS. i _— International Ltd., London); Bailey, M.J.; Dawkins, 
T.B. 1 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

It has been found that, for a range of internal combustion 
engines, the use of exhaust valves significantly larger in area that 
inlet valves, can produce a reduction in fuel consumption together 
with a reduction of exhaust emissions with no loss of power or 
performance. 


60230 (CONF-770430—P5(Draft), pp vp,) Closed loop control 
< om advance. Randall, K.W.; Powell. J b D (Stanford Univ., CA). 
1 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

The objective of a closed loop spark advance control tech- 
nique is to provide a schedule which is closer to optimum in the 
presence of changing engine and environmental conditions. The 
benefits are shown of closed loop spark control based on cylinder 
pressure information, and the ability of the system to adapt when the 
engine operating state is disturbed is described. The controller is 
evaluated at spark advances nominally set for best torque and at 
retarded conditions for exhaust emissions reduction. Furt ore, a 
feature of the controller that causes it to adaptively avoid detonation 
is described. An inexpensive pressure transducer was fabricated and 
is shown to be suitable as a feedback sensor. 


60231 (CONF-770430—P5(Draft), pp vp,) Programmable con- 
trols: a control engineers . Thatcher, A.N.; Dent, J.R. (Ultra 
Electronics Ltd., London). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V 

Avoiding the use of specialist programmers in engine devel- 
opment can materially reduce development time scales. The + 
grammable Analog Controller, PAC, is readily Fegan 
non-specialists due to its high level language. ing 
language and operating principles of the production PA 500 are 
discussed. Applications to the Chrysler-ERDA automobile tur- 
bine engine program and to a diesel engine demonstrator for low 
emissions are discussed. Other applications are mentioned which 
demonstrates the wide capabilities of the PAC with little change to 
production hardware. It is concluded that the use of the controller 
provides significant benefits especially in situations where the total 
quantity of units is not large. 


60232 (CONF-770430—P5(Draft), pp vp,) Combining engine 
cooling with heat-driven air conditioning to improve automotive fuel 
economy. Lowi, A. Jr. (Harker Industries, Inc., Annandale, VA); 
Balasubramaniam, M.; Schrenk, G.L. 1977 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

Conventional automotive air conditioning equipment, with its 
highly excited belt-driven reciprocating compressor, is examined for 
its penalties to fuel economy. These penalties are shown to arise 
from both fixed weight contributions to road load as well as parasitic 
shaft load. Penalties in fuel consumption due to equippage and usage 
have been found to run as high as 20 percent under adverse weather 
and driving conditions with average annual fuel penalties of about 6 
percent in the equipped automotive population as a whole. The A/C 
equippage rate of new automobiles sold in the United States is 
currently exceeding 75 percent and is projected to reach 95 percent 
by 1980. A format for evaluating the energy impact of automotive 
air conditioning and waste heat alternatives is presented. The con- 
ceptual design of one such alternative—an organic fluid engine 
cooling system combined with a novel jet-vapor-compression auto- 
motive air conditioning system-—is described and evaluated in com- 
parison with the conventional belt-driven vapor compression system 
added on to the contemporary water-cooled power plant. The 
salient features of this novel Rankine bottoming cycle approach and 
some of its characteristics are also described. The value of shifting 
from a prime shaft-driven system to a hypothetical light-weight 
waste heat recovery system is determined for a single model-year 
fleet. A potential reduction in the annual energy cost of automotive 
air conditioning usage of more than 70 percent is indicated, which is 
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shown to be equivalent to the conservation of about 270 million 
barrels of crude oil over a ten-year period. 


60233 (CONF-770430—PS(Draft), pp vp,) Design and lay out of 
energy-efficient and low-polluting engines for passenger car applica- 
tion. Hofbauer, P.; Wiedemann, B. (Volkswagenwerk AG, Wolfs- 
burg, yg 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

The improvement in engineering objectives caused additional 
efforts in passenger car diesel engine development. Despite this, 
current diesel engines are still inferior to modern designed gasoline 
engines in a few main points such as power to weight ratio, and 
power to volume ratio are unfavorable when compared. Further- 
more there are noise and smoke emission problems. By modifying 
the combustion process, the emissions and the noise can be influ- 
enced positively. Particular attention must be given to initiation of 
combustion. Different possibilities of combustion initiation especially 
for cold starting are being investigated. Based on modern diesel 
engine designs, different concepts for small high speed diesel engines 
with a power to weight ratio and power to volume ratio similar to 
those of a gasoline engine are considered. The object is to retain 
good fuel consumption and emissions typical of a diesel engine. 
Design and lay out of energy-efficient and low polluting future 
diesel engines are considered. 


WEIGHT 
REFER ALSO TO CITATION(S) 60194, 60195 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 59009, 60134, 60173, 60735 


60234 Development of the CVCC engine and the effect of fuel 
composition on exhaust emissions. Date, T.; Yagi, S.; Inoue, K.; 
Hatanaka, T. pp 161-169 of In Ninth world petroleum congress. 
Volume 6. London; Applied Science Publishers Ltd. (1975). 

From 9. World. etroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

While there are various devices and apparatus developed for 
the purpose of reducing such automotive noxious emissions as CO, 
HC and NO/sub x/, Honda has — an engine system capable 
of reducing those three emissions simultaneously without relying on 
such an after-treatment device as a catalyzer. In this engine system, 
an auxiliary combustion chamber is provided adjacent to the main 
combustion chamber and rich and lean mixtures are supplied into 
each chamber respectively. This new engine is referred to as 
"“CVCC" engine or Compound Vortex Controlled Combustion. The 
characteristics of the CVCC engine, and how the composition of 
— affects the emissions produced by this type of engine are 

iscussed. 


60235 Measurement of unsteady temperature of exhaust gases. 
Kruglov, M.G.; Rybakov, A.Yu. (Moscow Higher Tech Sch im. 
N.E. Bauman, USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 6, 
86-88(1976). (In Russian). 

Theoretical principles of a method of measurement of nonsta- 
tionary temperatures of exhaust of internal combustion engi 
taking into consideration the variable value of the coefficient of heat 
transfer from the gases to the resistance themometer filament is 
considered. The method is based on simultaneous measurement of 
instantaneous values of the temperature and velocity of the nonsta- 
tionary flow by means of a two-filament sensor. An expression is 
obtained for the instantaneous value of the gas temperature. Its 
utilization in an analog computer permits automatic correction of 
thermal inertia of the resistance thermometer, and makes the experi- 
ment less laborious. 


60236 Role of gasoline in automotive emission control. Hakala, 
N.V. (Exxon Research and Engineering Co., Florham Park, NJ); 
Camarsa, M.; Siering, R. pp 171-179 of In Ninth world 

cungeens. Volume 6. London; Applied Science Publi Ltd. 
(1975). 


1975) From 9. World Petroleum Congress; Tokyo, Japan (11 May 

See CONF-7505138—P6. 

An overview is presented of the effect of emission control on 
requirements for gasoline and the performance of engines in three 
—— fuel economy, emissions profile, and driveability. Three 
levels of emission control have been considered: precontrol, interme- 
diate levels of control obtainable with engine modifications and 
exhaust gas recirculation, and advanced emission control requiring 
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catalytic systems. The discussion is limited to the conventional, spark 
ignited piston engine (Otto cycle), which, at least for the near term 
future, will continue to be the dominant automobile power plant. 


60237 Interrelation between fuels, lubricants, and automotive 
engine anti-pollution devices. Asseff, P.A. (Lubrizol Corp., Cleve- 
land, OH); Kasai, T.; Towle, A. pp 181-190 of In Ninth world 
petroleum congress. Volume 6. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975) 


See CONF-7505138—P6. 

Approaches being employed or contemplated for the reduc- 
tion of pollutive emissions from automotive vehicles and to relate the 
fuel and lubricant effects on such systems wherever applicable are 
reviewed. The discussion, as related to the fuel, is limited to leaded 
and unleaded line effects and the effect of gasoline detergent/ 
dispersant additives. Lubricant additive composition and its influ- 
ence on crankcase ventilation and exhaust emission devices are also 
discussed. 


60238 Influence of engine design and fuel quality on diesel emis- 
sions. I. Engine design. Oblaender, K.; Schmidt, H.G. (Daimler-Benz 
AG, Stuttgart). pp 191-197 of In Ninth world petroleum congress. 
Volume 6. London; A — Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 


See CONF-7505138—P6. 

As a consequence of the world-wide energy pinch and ever 
more stringent emissions requirements, the high-s diesel engine 
becomes increasingly important as power plant for passenger cars. 
This is due to its high thermal efficiency, low exhaust emissions and 
a noise level which over a wide range of operation only marginally 
exceeds that of vehicles with gasoline engines. In this presentation, 
the development of passenger-car diesel engines is delineated, and 
reasons are given why the combustion systems for ger-car 
diesels have to be different to those for heavy-duty vehicles. Means 
and realizable possibilities of reducing noxious emissions, in relation 
to existing standards, are also explained. 


60239 Influence of engine design and fuel quality on diesel emis- 
sions. II. Fuel quality. Mueller, K. (Esso AG Forschungszentrum, 
Hamburg). pp 199-203 of In Ninth world roleum congress. 
Volume 6. London; A _~ Science Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

The influence of physical and chemical fuel properties on 
smoke, nitric oxide and polynuclear aromatics has been examined in 
engines with different combustion systems and under different oper- 
ating conditions. The influence of fuel quality parameters on emis- 
sions was correlated with the influence of ambient factors. 


60240 Influence of exhaust emission control on engine design and 
fuel quality: a benefit/cost analysis. Dabelstein, W.E.A. (Deutsche 
Shell AG, Hamburg); Walter, E.K.; Zeschmann, E.G.; Hofbauer, P; 
Wiedemann, B.W.H. pp 205-219 of In Ninth world petroleum con- 
gress. Volume 6. London; Applied Science Publishers Ltd. iy Sea 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P6. 

Based on exhaust emission legislation, possible prime movers 
are investigated systematically from the point of view of achieving 
emission control, technical feasibility, suitability, and cost. From this 
study reciprocating engines with internal cyclic combustion are 
regarded as promising solution for the foreseeable future. Hence fuel 
quality aspects are concentrated on the problem of anti-knock qual- 
ity and cost of lead reduction, taking into account other criteria 
involved. Because the benefit of exhaust purification hardly can be 
expressed in monetary value, a system of achievement of objectives 
is proposed which is regarded to be a meaningful approach to a 
benefit/cost analysis. 


NITROGEN OXIDES 


REFER ALSO TO CITATION(S) 60166, 60167, 60168, 60169, 
60171, 60179, 60183, 60214, 60215, 60221, 60223, 60227, 60228, 
60229, 60230, 60248, 60250, 60252, 60253, 60254, 60255, 60257 


60241 (CONF-770430—P (Draft), PP vp,) Gaseous emissions 


control for heavy duty diesel by Fiat Research 
Center. Lombardi, C.; Conti, L. (Fiat Research Center, Turin). 1977. 
From 4. international symposium on automotive i 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 
In Fourth international symposium on automotive propulsion 
— L aie 
ts of investigation presented allow the following 
conclusions to be drawn with regard to the possibilities of meeting 





DEC. 31, 1977 


the 5 g/hp . h emissions limit of NOz + HC for the different types of 
engines tested. For the 8060 engine, modulated exhaust gas circula- 
tion (E.G.R.) is an effective method for ensuring an emission level of 
4.5 g/hp . h with little losses in performance and fuel consumption. 
Further NO. + HC reductions are possible but with remarkable 
power penalties. The modulated E.G.R. technique is, on the whole, 
more effective than the injection timing retard method. The 8210 
engine shows higher NO2 + HC baseline emissions : more sophisti- 
cated techniques are needed. The best results can be obained with 
modulated E.G.R. plus supercharging. However, the E.G.R. tech- 
nique presents many problems, particularly as regards reliability, and 
the E.G.R. modulation is not easy to handle. For the 8210 turbo- 
charged engine with variable compression ratio controlled by the 
combustion pressure, both very high specific outputs and low 
(O02 + HC emissions are obtainable. For the dual fuel (gasoil- 
methanol) operation on 8210 turbocharged engine, NO2 + HC 
emission levels lower than 5 gr/hp . h without performance losses 
and with smoke still at fully acceptable levels were reached. With 
gasoil only, a minimum of 5.7 p . h NOz + HC emission level 
was possible but with a b.h.p. loss of about 15%. 


60242 (CONF-770430—P5S(Draft), pp vp,) Development of cata- 
lysts for exhaust emission control. Evans, W.D.J.; Searles, R.A.; 
Webster, D.E. (Johnson Matthey Chemicals Ltd., Hertfordshire, 
Eng.). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

A discussion is given of the development of noble metal 
monolithic catalysts for the control of exhaust emissions from gaso- 
line fueled internal combustion engines. The first section reviews the 
catalysts develo) for use in model years 1975-77 in the US market. 
The way in which catalysts have helped to produce better fuel 
economy to be achieved is stated and discussed. The second section 
looks to new catalysts currently being evaluated by the automobile 
industry: (1) the use of lower metal loadings which when coupled 
with improved catalyst formulations gives cost benefits; the possibili- 
ties of operating catalysts with higher lead and phosphorous levels in 
fuels than that currently used in the USA are briefly considered; and 
(2) the development of a new generation of catalysts based on a 
metal rather than the usual ceramic supports; the selection of an 
alloy with the necessary high temperature corrosion resistance is 
discussed; the metal supported catalyst can be more easily engi- 
neered into a vehicle because of its superior mechanical and thermal 
strength and through the application of a suitable catalyst coating it 
is shown to have at least the activity and life of a ceramic supported 
catalyst. 


60243 (CONF-770430—P5(Draft), pp vp,) Emission control of 
V-engines with catalysts and oxygen sensor. Oblaender, K.; Abthoff, 
J.; Schuster, H.D. (Daimler-Benz AG, Stuttgart). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

ie various — arrangements for application of closed 
loop mixture control with oxygen sensor for fuel-injected V-engines 
with catalytic emission control are described. The decisive criteria 
such as fuel injection system, lay-out of exhaust system, characteris- 
tics of control, positioning and operation data of oxygen sensor and 
catalysts, which define the concept, are discussed. In addition, the 
conversion rate of three-way-catalysts in quasistoichiometric oper- 
ation is considered. The influence of noble metal composition and 
quantity, aging of catalysts on the size of the “air/fuel ratio-window” 
and the possibility for optimizing the closed loop system are dis- 
cussed. Finally CVS test results of such systems are presented. 


60244 (CONF-770430—P5(Draft), pp vp,) Critical survey of test 
procedures for automotive emissions. Klingenberg, H. (Volkswagen- 
werk AG, Wolfsburg, Germany). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

Experimental and theoretical investigations show that the test 
procedures prescribed by regulations in the USA and Europe are, in 
many respects, insufficient. They have to be improved in order to 
avoid unnecessary costs which ultimately must be borne by the 
consumer. The different exhaust emission assembly line test proce- 
dures and certification test procedures, including the “Selective 
Enforcement Auditing”, are surveyed. A probability analysis was 
carried out. It can be shown that there is an important relationship 
between the certification and assembly line procedures. Proposals 
for the improvement and standardization of existing exhaust emission 
procedures are deduced. 
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60245 (CONF-770430—PS5(Draft), pp vp,) Exhaust gas emission 
factors in the motor traffic field: their impact on air pollution control. 
Plassmann, E.; Waldeyer, H.; Hassel, D. 1977. 

From 4. international symposium on automotive i 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

A system to measure automobile emissions is described, and 
results are given of emission tests (CO, NO/sub x/, and HC) and of 
fuel economy tests. As expected, the first stage of the German 
Emission Regulation has led to a significant decrease of emissions for 
the components CO and HC in the whole range of mean drivin, 
speed. These emission reductions caused by lean air-fuel ratios peace 4 
naturally in a distinct rise of NO/sub x/ emissions. The increased 
fuel consumption of vehicles registered between 1972 and 1975 are 
due to the higher vehicle mass. This influence could not be — 

to 


sated for by a leaner setting of air-fuel ratio, which generally 

higher efficiency. The impact of the maintenance state of carburetor 
and ignition system was investigated. Improvements of emission 
behavior and fuel consumption can be reached by correct tuning. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 60166, 60167, 60168, 60169, 
60171, 60179, 60183, 60214, 60215, 60223, 60227, 60229, 60230, 
60242, 60243, 60244, 60245, 60248, 60250, 60252, 60253 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 60166, 60167, 60168, 60171, 
60183, 60214, 60215, 60221, 60223, 60227, 60229, 60230, 60241, 
60242, 60243, 60244, 60245, 60248, 60250, 60252, 60253 


60246 (CONF-770430—P5(Draft), pp vp,) Diesel exhaust odor 
measurements, Degobert, P. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

A sensory analysis system was developed for simultaneous 
responses of a selected nose panel of 12 people, sniffing engine 
exhaust diluted with purified air in known proportions. Measure- 
ments are made by matching the unknown exhaust odors with 
pyridine standards, choosen as better than standard more closely 
related to genuine exhaust odors because of different individual 
preferences for certain Diesel exhaust odor types. Simultaneously, 
odorous pollutants are analyzed by physico-chemical methods: FID 
for unburned hydrocarbons, MBTH for aldehydes, and liquid chro- 
matography on trapped exhaust following Arthur A. Little DOAS 
procedure. First measurements were made on Peugeot and Saviem 
high and medium speed Diesel engines. The first results show that 
ADL DOAS liquid chromatographic data do not fit better but not 
worse with sensory olfactory results than unburned hydrocarbons 
and aliphatic aldehydes. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 60135, 60172, 60241 


60247 (AD-A—039851) Directed safety investigation: use of 
higher leaded fuels in engines certificated for us with grade 
80 aviation gasoline. Final report. (Federal Aviaton Administration, 
Washington, D.C. (USA). Flight Standards Service). Jan 1977. 27p. 
(FAA-AFS—140-77-1). NTIS PC A03/MF AO1. 

A Directed Safety Investigation (DSI) was conducted to 
determine: (1) the extent of maintenance required as a result of using 
Grade 100LL or Grade 100 aviation gasoline in engines originally 
certificated for use with Grade 80 gasoline; and (2) the extent of 
availability of Grade 80 gasoline. The DSI shows: (1) that an 
increase in the maintenance of spark plugs and valves is required 
when the higher leaded fuels are used in the Avco Lycoming 0-320 
and the Teledyne Continental Motors 0-200 engines which were 
certificated for use with Grade 80 gasoline; (2) that Grade 80 
aviation line is not available in many places in the United States; 
and (3) that even though Grade 80 is available in some areas not all 
the fuel suppliers dispense it. 


60248 (CONF-770430—P2(Draft), pp vp,) Flame speeds, perfor- 
mance, and emissions with methanol—indolene blends. Henein, N.A.; 
_— T.; Rozanski, J.; Husak, P. (Wayne State Univ., Detroit). 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 
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In Fourth “ aczyen: symposium on automotive propulsion 
systems. Volume II 

Methanol, added at different ratios to indolene, has various 
effects on combustion, performance, and emissions in a CFR-SI 
engine. Flame speed is measured by two techniques: fixed ionization 
probes and a newly oer ge traveling ionization probe. The 
resulting turbulent flame s| is, computed laminar flame speeds, and 
the equivalent spherical flame speeds are analyzed to detect the 
turbulence decay over the cycle. The following effects were noted: 
increased octane number and brake sj —_—_ fuel consumption, im- 
proved thermal efficiency, increased flame speed, increased BSCO 
and BSHC and decreased BSNO/sub x/ emissions. 


60249 (CONF-770430—P2(Draft), pp vp,) Effect of blending 
methanol with gasoline on distribution. Adt, R.R. Jr.; 
— K.A.; Pappas, J.M.; Rajan, S.; Swain, M.R.; Wiesner, C. K. 
1977 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

A four cylinder, carbureted engine was fueled with Indolene 
(gasoline) and a blend of Indolene and 20% by volume methanol to 
determine the effect of the blend on geometric distribution. The 
engine parameters varied were: engine speed, manifold vacuum, 
equivalence ratio and simulated cruising speed. The results showed 
that while both fuels, in general, exhibited similar distribution pat- 
terns as a function of the engine parameters, the blend fueled mode 
of operation yielded a greater difference between the fuel-air equiv- 
alence ratios of the richest and leanest cylinders. Individual-cylinder 
fuel-air equivalence ratios were determined by analysis of the ex- 
haust gas sampled from each cylinder exhaust port. The results 
presented give additional confirmation of the validity of extending 
the methods of equivalence ratio determination for gasoline fueled 
engines by exhaust gas analysis to methanol blend fueled engines. 


60250 (CONF-770430—P2(Draft), pp vp,) Recent progress in 
automotive alcohol fuel tion. Bernhardt, W.E.; Koenig, A.; 
Lee, W.; Menrad, H. (Volkswagenwerk AG, Wolfsburg, Germany). 
1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II 

A discussion is given of typical results obtained in a research 
program testing alcohol-gasoline blends, pure alcohols, and methyl] 
and ethyl fuels for automobiles. A test fleet of 45 vehicles with 
modified fuel systems were road tested in normal driving patterns for 
performance during both cold start and warm conditions. Power 
output, fuel consumption, and exhaust emissions (HC, NO/sub x/, 
and CO) were determined from engine bench tests. The economics 
of using alcohol fuels are discussed. (PMA) 


60251 (CONF-770430—P2(Draft), pp vp,) Alternative fuels - 
regard to LPG and methanol. van der Weide, J.; Tiedema, P.; 
Ling, J.A.N. (Research Inst. for Road Vehicles TNO, Delft, The 
Netherlands). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

use of LPG as an automotive fuel in cars, vans and taxis 
is increasing sharply in many countries in Western Europe. This is 
mainly due to the fact that the long term availability of LPG is 
teed because the North Sea contains a substantial amount of 
PG in the form of associated gas. At TNO, a research pro was 
carried out in which the exhaust emission produced in 7 European 
cars, each running on 4 different gasolines (leadfree low octane, 
leadfree high octane, premium and regular), LPG and NG, were 
com . The results, showing favorable emission data for LPG 
and NG, are discussed. Recently municipal transport authorities are 
becoming rather interested in the use of LPG in city buses for 
environmental reasons. In London, Vienna, and Amsterdam, demon- 
stration projects are in progress. Results in general show strongly 
reduced exhaust emissions (which meet US standards for 1978) and 
substantial lower noise levels as compared to data obtained with 
diesel engines. Cost calculations for large scale operations show 
figures comparable to those for diesel powered vehicles. The experi- 
ence with methanol as a fuel is substantially less extensive. Views in 
the Netherlands with regard to methanol as an alternative fuel are 
discussed. Attention is paid to the use of methanol as a blending 
component (/sup approximately/15%) as well as the possibility to 
run cars on methanol only. 


60252 (CONF-770430—P2(Draft), pp vp,) Vehicle evaluation of 
neat methanol: compromises among exhaust emissions, fuel economy, 
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and driveability. Brinkman, N.D. (General Motors Research Labs., 
Warren, MI). 1977. 

From 4. international symposium on automotive pi 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

Two cars, one carbureted and the other fuel injected, were 
modified to burn neat methanol. Exhaust emissions, fuel economy, 
and driveability were measured and compared to those — 
with gasoline in the unmodified (production) cars. Since 
driveability and durability were obtained only with the fuel infected 
car, it was used to investigate the spark timing and equivalence ratio 
settings which would give an acceptable compromise among exhaust 
emissions, fuel economy, and driveability. Average equivalence 
ratios of 0.96 to 0.62 and spark timings from best power to 15 
degrees retarded were studied. With spark timing set for best power 
and the average equivalence ratio for maximum fuel economy (0.83), 
driveability was acceptable and CO and NO/sub x/ emissions met 
the 1977 standards. However, the unburned fuel (UBF) emissions 
exceeded the 1977 standards for hydrocarbons (HC), even though 
the car was equipped with a catalytic converter. At 0.83 average 
equivalence ratio, NO/sub x/ emissions were reduced below the 
statutory standard (0.4) by retarding spark timing; however, drivea- 
bility and fuel economy deteriorated. 


60253 (CONF-770430—P2(Draft), pp vp,) Evaluation of acety- 
lene as a spark ignition engine fuel. Hilden, D.L.; Stebar, R.F. 
(General Motors Corp., Warren, MI). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

In spite of its known shortcomings as a fuel for spark ignition 
engines, acetylene has been suggested as a possible alternative to 
petroleum-based fuels since it can be produced from nonpetroleum 
resources (coal, limestone, and water). Therefore, acetylene was 
evaluated in a single-cylinder engine to investigate performance and 
emission characteristics with special emphasis on lean operation for 
NO/sub x/ control. Testing was carried out at constant speed, 
constant airflow, and MBT spark timing. Equivalence ratio and 
—— ratio were the primary variables. The engine operated 
much leaner when fueled with acetylene than with gasoline. With 
acetylene, the engine operated at equivalence ratios as lean as 0.53 
and 0.43 for compression ratios of 4 and 6, respectively. However, 
the operating range was very limited. Knock-induced preignition 
occurred either with compression ratios above 6 or with mixtures 
richer than 0.69 equivalence ratio. Both the indicated thermal effi- 
ciency and power output were less for acetylene fueling than for 
gasoline. Acetylene combustion occurred at sufficiently lean _equiv- 
alence ratios to produce very low NO/sub x/ and CO emissions. 
However, when the low NO/sub x/ levels were achieved hydrocar- 
bon control was not improved over that with gasoline. Despite the 
potential for NO/sub x/ control with acetylene fueling, the r 
antiknock quality and the safety problems (wide flammability limits 
and explosive decomposition) associated with acetylene render it 
impractical as a fuel for spark ignition engines. 


60254 (CONF-770430—P2(Draft), pp vp,) Performance of hy- 
fueled reci engines. Cole, R.B. (Stevens Inst. of 
Tech., Hoboken, NJ). 1977. 


From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica ae ~, (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 
The ions performance of diverse 





=s and emi 
experimental engines ; fueled with hydrogen is summarized and com- 
pared with theoretical (fuel/air cycle) analysis of such engines. Most 


of the ex tal data are from naturally-aspirated spark-ignition 
engines though several data sets are from fuel-injected engines. The 
data are found to be highly consistent with fuel/air-cycle analysis, 
and it is concluded that fuel/air-cycle analysis provides both: (i) an 
apt (if often neglected) baseline against which to compare both past 
and future engine performance data and also (ii) a suitable basis for 
describing the potential performance of hydrogen-fueled engines. 


60255 mE ae o PP vp.) Goetatee of a 
single “2 a fueled IC-engine various mixture for- 

mation methods. Drexl. K.W. (Daimler-Benz AG, Stuttgart); Gut- 
mann, mn Holzt, H.P. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica ne Ss Apr 1977). 

ourth international symposium on automotive propulsion 

— Il. ‘ ile 
survey is given of research work on hydrogen engines at 
Daimler-Benz. It is shown that the output of the engine depends on 
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the mixture formation method used. Direct injection of hydrogen 
into the cylinder results in a gain in b.m.e.p. as compared with 
mixture formation in the intake pipe. The engine operational param- 
eters were set to reach minimum fuel consumption and minimum 
emissions. This involves combined quality/quantity-control and a 
compression ratio of 7 : 1 to avoid knocking at stoichiometric air/ 
fuel-ratios. 


60256 (CONF-770430—P2(Draft), pp vp,) Results of hydride 
research and the consequences for the development of hydride vehicles. 
Buchner, H.; Saeufferer, H. (Daimler-Benz AG, Stuttgart). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

From the results attained with the hydride-powered vehicles 
and hydride development at Daimler-Benz it can be demonstrated 
that hydrogen storage in metal hydrides for virtually nonpollutive 
automotive propulsion systems has a number of system-specific 
advantages which, to some extent at least, make up for the relatively 
adverse weight proportions of the storage tank as compared to liquid 
hydrocarbons. Provided that suitable hydrides are chosen, the hy- 
dride tank assumes at least the following four functions at the same 
time: (1) fuel supply; (2) air-conditioning; (3) water condensation; 
and (4) storage of waste heat from the engine. The hydrogen 
powered vehicle equipped with an internal combustion engine and 
hydride storage system is thus extremely advantageous for the 
environment. Its range of operation varies between 200 km and 400 
km. Although a hydrogen infrastructure comparable to the network 
of filling stations for liquid hydrocarbons does not exist, setting up a 
hydrogen supply system of any desired size, e.g., for municipal 
vehicle fleets, would be technically feasible within a very short time, 
using, e.g., the steam reforming process of natural gas. 


60257 (CONF-770430—P2(Draft), pp vp,) Study on reformed 
fuel for an automotive gasoline engine. Noguchi, M.; Bunda, T-.; 
Sumiyoshi, M.; Kageyama, J.; Yamaguchi, S. 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II 

The Jet Propulsion Laboratory has reported on a method 
which allows an IC engine to operate at a super lean A/F ratio by 
using a hydrogen supplemented fuel. This makes possible a reduction 
in NOx emissions as well as an improvement in fuel economy. 
Applying this method to a carbureted three valve prechamber 
engine, a low NOx emission level and improved fuel economy can 
be expected with a smaller amount of hydrogen because of the 
combined effects of the hydrogen supplement and the inherent low 
NOx emission characteristics of the engine. A prototype on-board 
fuel reformer was developed and laboratory tests were conducted to 
determine the effects of the amount of reformed fuel on combustion. 
The results of these tests are discussed. On the Japanese test cycle, 
an extremely low NOx emission level was attained with relatively 
good fuel economy. However, in a limited combination of engine 
size and vehicle weight, engine power was sacrificed somewhat 
because of this lean combustion. A solution to this problem, while 
maintaining the lower NOx emission level, is to adopt a richer air- 
fuel ratio and a higher EGR rate. In this approach, the amount of 
hydrogen must be increased to improve combustion stability. For 
this purpose, methanol reforming was introduced whereby the addi- 
tional hydrogen was supplied without any deterioration in energy 
efficiency. 


60258 (CONF-770430—P2(Draft), pp vp,) Hydrogen-powered 
mass transit system. Billings, R.E. (Billings Energy Corp., Provo, 
UT). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

The application of hydrogen to mass transit systems is consid- 
ered. A 21-passenger bus was converted to hydrogen using a Dodge 
engine which has been modified for high compression operation. 
Backfiring and nitric oxide pollution formation are controlled by a 
water injection technique. Hydrogen fuel storage for the experimen- 
tal prototype was accomplished by two metal hydride containers 
using an iron-titanium alloy. Data is presented regarding equipment 
conversion and design, energy resource utilization, economics, and 
safety. 


60259 (CONF-770430—P2(Draft), pp vp,) Refueling hydrogen 
transit fleets: Part A: economics. Beyer, R.B.; Woolley, R.L. (Billings 
Energy Corp., Provo, UT). 1977. 
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From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

The economics of several hydrogen manufacturing, distribu- 
tion, and use strategies are evaluated for a fleet of converted buses 
for the purpose of setting a guide in selection of feasible methods for 
refueling. The most attractive alternative is pipeline distribution of 
hydrogen produced from gasified coal and water for use in FeTi 
hydride vehicles. A system based on existing technology is estimated 
to cost midway between the current cost of gasoline (US) and the 
predicted cost of synthetic gasoline from coal. A hydrogen bus fleet 
supplied by pipeline will have a lower total cost than systems using 
other synthetic fuels derived from coal. 


60260 (CONF-770430—P2(Draft), pp vp,) Refueling hydrogen 
transit fleets: Part B: data. Woolley, R.L.; Beyer, R.B.; Rappleye, J. 
(Billings Energy Corp., Provo, . 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

Data collected while refueling a prototype hydrogen bus are 
discussed. The refueling operation more severely limits the design of 
the vehicle tanks than does the discharge condition, since the heat 
transfer must be accomplished in a shorter time. These data indicate 
that 30 minutes is an attainable refueling period. A significant frac- 
tion (40%) of the refueling takes place without heat transfer as the 
hydride increases in temperature. This characteristic can be en- 
hanced and used to advantage such that a fleet based on an hourly 
quick-recharge will have a lower operational cost. Sorption charac- 
teristics and thermal conductivity for the FeTi hydride used in the 
vehicle are reported. 


60261 (CONF-770430—P2(Draft), pp vp,) Alcohols and gaseous 
fuels from biomass. McCallum, P.W. (Mueller Associates, Inc., Balti- 
more). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

Investigations were conducted into the potential and feasibil- 
ity of generating alternative transportation fuels from biomass in the 
United States. Emphasis was on substitute natural gas (SNG) and 
ethanol from bioconversion processes such as anaerobic digestion 
and fermentation. It was found that a number of novel pro; projets ar 
currently in pro _— on a commercial or pilot operation which 
can produce SNG and ethanol at competitive costs in some cases. 


60262 (CONF-770430—P2(Draft), pp vp,) Compatibility of 
automotive materials with methanol/ Biende Poteat, L.E. 
Davis, J.H. (Univ. of Miami, Coral Gables). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume II. 

In the search for alternative fuels, the methanol/gasoline 
blends appear to be a viable answer. While methanol has been used 
as an automobile fuel for special applications for many years, little is 
known about the long term effects of methanol on the materials in 
automobile fuel systems. A series of tests have been made to study 
the compatibility of automobile fuel system materials with methanol/ 
gasoline blends. Tests have been made using several methanol/ 
gasoline blends including blends with water to simulate moisture 
pickup by the methanol. The conditions included ambient and ele- 
vated temperatures, and with and without agitation. Evaluation was 
based on weight loss due to uniform corrosion and indications of 
pitting corrosion, stress corrosion cracking, and galvanic corrosion. 
Methanol and methanol/gasoline blends increase the corrosion rates 
of most metals over the rates found in straight gasoline. Two areas of 
potential corrosion problem were determined. The most severe 
problem was the attack of methanol and methanol blends on terne 
plated steels. Methanol and methanol blends also produced severe 
pitting in aluminum. Agitation did not appear to have a marked 
effect on the rate of corrosion, and the difference in temperature 
from 70°F to 120°F did not make an appreciable difference in 
corrosion rates. Unless corrective measures are made, it is possible 
that the use of methanol/gasoline blends could cause severe deterio- 
ration to the automobile fuel system if used over extended periods. 


60263 (CONF-770430—P5(Draft), PP ») \ ee engine 
NO/sub x/ control by water induction. colley, RL ; Anderson, 
V.R. (Billings Energy Corp., Provo, UT). 1977. 
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From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

Water induction in a hydrogen engine is an effective means to 
reduce production of oxides of nitrogen and also to suppress flash- 
back. Two methods of inducting the water are compared: (1) spray- 
ing into the air-hydrogen mixture in the intake manifold and (2) 
spraying into the hydrogen stream prior to mixing with air. The 
second method is considerably more effective. Power and efficiency 
are essentially unaffected by water addition. This makes possible a 
very simple on/off design that is switched by the engine throttle. 


60264 (CONF-770430—P5(Draft), pp vp,) Energy for road 
transport in the United Kingdom. Porter, J.; Fitchie, J.W. (Transport 
and Road Research Lab., Crowthorne, Eng.). 1977. 

From 4. international symposium on automotive propulsion 
systems; Washington, District of Columbia, United States of Amer- 
ica (USA) (17 Apr 1977). 

In Fourth international symposium on automotive propulsion 
systems. Volume V. 

Looking at the short-to-medium term, examples are given to 
illustrate the use of computer simulation and instrumented cars to 
identify and evaluate potential energy conservation measures. For 
the longer term, when natural crude oil becomes scarce and expen- 
sive, the study compares vehicles using synthetic gasoline from coal 
and battery vehicles and examines the factors needed to give a 
primary energy advantage of one type of vehicle over the other. 
However, other considerations need to be assessed and it is suggest- 
ed that the main need now is to continue the research and initial 
development needed to keep both options open. 


MATERIALS 


REFER ALSO TO CITATION(S) 59338, 59920, 60598, 61327, 61528 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 57838, 57854, 58986 


60265 Effects of neutron irradiation on microstructure and me- 
chanical properties of Nimonic PE-16. Sklad, P.S.; Clausing, R.E.; 
Bloom, E.E. (Oak Ridge National Lab., TN). pp 139-155 of In 
Special technical publication 611. Philadelphia; American Society 
for Testing and Materials (1976). 

Specimens of Nimonic PE-16, a y’-hardened austenitic alloy, 
were irradiated in the Experimental Breeder Reactor-II (EBR-II) in 
order to determine the effect of neutron irradiation on the micros- 
tructure and mechanical properties. Specimens with two different 
aging treatments were irradiated. Postirradiation transmission elec- 
tron microscopy (TEM) revealed the presence of voids in all irradi- 
ated specimens. No difference in the fluence dependence of swelling 
at an irradiation temperature of 773 K was observed between the 
specimens. In contrast, the temperature dependence of swelling 
appears to be sensitive to the particular preirradiation aging treat- 
ment used. TEM also shows that existing precipitates coarsen slight- 
ly during irradiation and that precipitation of y’-precipitates occurs 
on irradiation-produced dislocation loops and voids. Specimens irra- 
diated at 773 K were tensile tested at 683, 773, 873, and 973 K. There 
is no significant difference in postirradiation mechanical properties 
between the two preirradiation heat treatments. There is a large 
increase in yield strength after irradiation, which is consistent with 
the observed changes in microstructure. The ductility decreases as 
the test temperature increases. The low ductilities observed at the 
higher test temperatures are associated with a tendency for inter- 
granular fracture. —— spectroscopy of fracture surfaces on a 
specimen fractured at 823 to 873 K in the Auger chamber indicates 
that the concentrations of phosphorus and sulfur are a factor of two 
or three higher, and that the concentrations of iron and chromium 
are a factor of two lower, on surfaces of grain boundary fracture 
than on surfaces resulting from ductile fracture within the same 
specimen. There is also an enrichment of nickel at grain boundaries. 
In addition, helium release was observed at the time of fracture. 


of the 12th rare earth research conference. 
T. Lundin, C.E. (ed.). Denver; Univ. 


60266 Proceedings 
Volume II. Sessions J through 
of Denver (1976). 600p. (CONF-760706—P2). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

Current research into rare earth alloys and compounds, phys- 
ical properties, structure, mechanical properties, fabrication, and 
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uses is covered. Abstracts of the individual papers were prepared for 
the data base. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 59678, 59845, 59855, 60714 


60267 (AD-A—036575) Titanium braze system for high tempera- 
ture applications. Final technical report 7 May 1974—30 Apr 1976. 
Smeltzer, C.E.; Hammer, A.N. (Solar, San Diego, Calif. (USA)). 
Aug 1976. Contract F33615-74-C-5118. 150p. (RDR—1786-6). NTIS 
PC A07/MF AOl. 

This report describes the design rationale and development of 
special, high-temperature braze systems for joining titanium and 
titanium alloys, suitable for long term aerospace application to 800 F. 
Candidate braze alloy designs were substrate-compatible, low-melt- 
ing (1650-1750 F) compositions within the metallurgically similar Ti, 
Zr-, Ti-Zr, Ti-V, and Zr-V-Ti (base) systems. Best results were 
obtained with the Ti-Zr system. Desired hypoeutectic structure and 
melt-solidification behavior were achieved wherever possible 
through controlled reduction of major melting-point depressants 
and/or Zr/Ti ratios, backing-off from eutectic alloying levels. Prin- 
cipal alloying objectives were (a) braze strength, toughness and 
ductility properties (RT-800 F) comparable to the high-melting Ti- 
15Cu-15Ni baseline braze alloy, (b) conventional brazing characteris- 
tics superior to the baseline braze, particularly brazing capability < 
or = 1750 F to avoid ‘beta embrittlement’ of the substrate (Ti-6AlI- 
4V) and (c) intrinsic long-term resistance to structural damage from 
aqueous salt spray, 800 F air oxidation, and 800 F hot-salt corrosion. 
Over 350 different braze alloy designs were evaluated through 
various screening tests. The two braze alloy designs which best met 
program objectives are designated ACS-16 (Ti-27.2Zr-15.ONi- 
7.0Cu) and AC1-20 (Ti-28.8Zr-28.0Cu). The principal substrate 
alloy employed was Ti-6Al-4V; some comparison tests were con- 
ducted with Beta-C substrate alloy. 


60268 (CONF-770524—3) Elevated-temperature fatigue charac- 
terization of transition joint weld metal and composite material in 
support of LMFBR steam generator development. Brinkman, C.R.; 
Strizak, J.P.; King, J.F. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC A03/MF 
AOl. 

From ASTM symposium on fatigue testing of weldments; 
Toronto, Canada (May 1977). 

Piping systems in Liquid Metal Fast Breeder Reactor 
(LMFBR) plants will require transition joint weldments between 
austenitic and ferritic materials. Specifically, annealed 2 1/4 Cr-1 Mo 
steel will be welded with ERNiCr-3 by the hot wire automatic gas 
tungsten-arc process. These weldments will see elevated-temperature 
service for periods of up to 30 years and, accordingly, prototypic 
weldments will require extensive mechanical property characteriza- 
tion. The objective of this effort was to define the strain-controlled 
low-cycle fatigue behavior of as-deposited and _ stress-relieved 
ERNiCr-3 weld metal and to develop test methods for establishing 
the cyclic behavior of heat-affected zone (HAZ) material. Low 
cycle fatigue and the cyclic stress-strain response for ERNiCr-3 
were established over the temperature range from 295 to 866 K. A 
number of low-cycle fatigue tests of hourglass-shaped specimens 
demonstrated that the low-cycle fatigue behavior of HAZ material 
adjacent to the fusion line could be characterized. 


60269 (LA-UR—77-463) (LASL contribution to) recent U.S. 
work on simulation of shaped casting solidification. Berry, J.T.; Erick- 
son, W.C.; Jacobs, C.H.; Pehlke, R.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 10p. (CONF- 
770703—1). Dep. NTIS, PC A02/MF AO1. 

From International conference on solidification and casting; 
Sheffield, United Kingdom of Great Britain and Northern Ireland 
(UK) (Jul 1977). 

Work being conducted at LASL involved with the simulation 
of congruent melting materials is described. The work has addressed 
items relating to the effect of experimental and modeling parameters; 
minimizing human resource requirements through the use of general 
purpose heat transfer codes and color microfilm output; comparing 
finite element and finite difference modeling techniques; and calcu- 
lating metal flow patterns during mold filling. (GHT) 


(N—77—18249) Weldability of high-toughness iron — 12 
percent-nickel alloys with reactive metal additions of titanium, alumi- 
num, or niobium. Delvetian, J.H.; Stephens, J.R.; Witzke, W.R. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Feb 1977. 23p. (NASA-TN-D— 
8403; E—8883). NTIS PC A02/MF AO1. 

Three exceptionally high toughness Fe-12Ni alloys designed 
for cryogenic service were welded by using the tungsten arc 
welding process. Evaluation of their weldability included equivalent 
energy fracture toughness tests, transverse weld tensile tests at -196 
and 25 C, and weld crack sensitivity tests. The Fe-12Ni-0.25Ti alloy 
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proved extremely weldable for cryogenic applications, having weld 
and heat affected zone properties comparable to those of the 
wrought base alloy. The Fe-12Ni-0.5A1 alloy had good weld proper- 
ties only after the weld joint was heat treated. The Fe-12Ni-0.25Nb 
alloy was not considered weldable for cryogenic use because of its 
poor weld joint properties at -196 C and its susceptibility to hot 
cracking. Effects of gas tungsten arc welding on Fe-12Ni alloy 
sheets containing titanium, aluminum, or niobium additions were 
studied; the variables included fracture toughness, weld cooling rate, 
heat treatment, hot rolling, yield strength, tensile strength, elonga- 
tion (percent), alloy content, interstitial content, and microstructure. 


60271 (ORNL—5265) Creep deformation and rupture behavior 
of type 304/308 stainless steel structural weldments. McAfee, W.J.; 
Richardson, M.; Sartory, W.K. (Oak Ridge National Lab., Tenn. 
(USA)). 12 May 1977. Contract W-7405-ENG-26. 148p. Dep. NTIS, 
PC A08/MF AOl1. 

The creep deformation and rupture of type 304/308 stainless 
steel structural weldments at 593°C (1100°F) was experimentally 
investigated to study the comparative behavior of the base metal and 
weld metal constituents. The tests were conducted in support of 
ORNL’s program to develop high-temperature structural design 
methods applicable to liquid-metal fast breeder reactor (LMFBR) 
system components that operate in the creep range. The specimens 
used were thin-walled, right circular cylinders capped with either 
flat or hemispherical heads and tested under internal gas pressure. 
Circumferential welds were located in different regions of the cylin- 
der or head and, with one exception, were geometrically duplicated 
by all base metal regions in companion specimens. Results are 
presented on the comparative deformation and rupture behavior of 
selected points in the base metal and weldment regions of the 
different specimens and on the overall surface strains for selected 
specimens. 


60272 (PB—265928) Melting and casting of Raney nickel alloy. 
Report of investigations 1977. O'Hare, S.A.; Mauser, J.E. (Bureau of 
Mines, Albany, Oreg. (USA). Albany Metallurgy Research Center). 
1977. 15p. (BM-RI—8210). NTIS PC A02/MF AOl1. 

the melting, casting, and welding of the Raney nickel alloy 
(42% Ni-58% Al), a methanation catalyst useful in coal gasification, 
was investigated by the Bureau of Mines. Melting was done in 
graphite crucibles by heating aluminum and adding nickel using a 
cryolite slag cover. Casting conditions were found optimum when 
the melt temperature ranged from 1,125 to 1,200C and mold tem- 
perature from ambient to 250C. Suitable mold materials were found 
to be quartz, Vycor, olivene, and zircon. Welding of the alloy can be 
accomplished using tungsten inert gas process. Tensile strength of 
the alloy, in the as-cast condition, was found to be 2,000 psi with an 
impact strength of less than | foot-pound. The coefficient of thermal 
expansion was determined to be 0.0000184/c for as-cast material and 
0.0000147/c after heat treatment. 


60273 (SAND—76-8513) Simulation of spherical powder sinter- 
ing by surface diffusion. German, R.M.; Lathrop, J.F. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Feb 1977. Contract EY-76-C-04-0789. 
33p. (CONF-770312—1). oe NTIS, PC A03/MF AO1. 

From Annual AIME meeting; Atlanta, Georgia, United 
States of America (USA) (Mar 1977). 

Neck growth during surface diffusion controlled sintering of 
monosized spheres is studied by a computer simulation process. 
Based upon the relationship between the mass transport rate and the 
morphology parameters of neck size and surface area, kinetic equa- 
tions are derived for both parameters. The solution shows that a time 
law similar to that initially proposed by Kuczynski approximately 
represents neck growth. The neck growth exponent varies with neck 
size and equals seven at a neck size-to-particle size ratio of 0.3. The 
reduction in specific surface area is dependent on neck size and 
powder packing density. The rate of reduction agress with that 
proposed in the recent literature. The present solution produces less 
sphere undercutting in the neck region than that reported by Nichols 
and Mullins. The degree of undercutting is shown to be partially 
dependent on the numberical approach and influential on the mea- 
sured neck growth exponent. 


60274 (UCRL—13738) Temperature distributions in electron 
beam welding cavities. Shintaku, S.M. (California Univ., Davis 
(USA). Dept. of Mechanical Engineering). 15 Jul 1976. Contract W- 
7405-ENG-48-SUB-6810205. 76p. Dep. NTIS, PC A0O5/MF AOI. 

Surface temperatures in electron beam welding cavities in 
stainless steel 304 and aluminum 1100, 2024, and 6061 were measured 
with a narrow band infrared radiation pyrometer. A special device 
was designed for mounting the radiation-sensing probe next to the 
electron beam gun in the welding chamber. This mounting device 
included a mechanism for oscillating the probe so as to scan the 
cavity region both perpendicular and parallel to the welding direc- 
tion. At the center of its movement the probe viewed almost directly 
down into the welding cavity. The effect of interreflections occur- 
ring in the welding cavity were accounted for by the use of an 
apparent spectral cavity emittance. Typical measured cavity tem- 
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perature distributions for SS-304 ranged from 1950°C at the mouth 
to a peak of 2350°C at the cavity base and from 1300 to 1650°C for 
A1-1100. First approximation predictions of the cavity surface tem- 
peratures were determined by assuming a quasi-steady-state condi- 
tion. The surface temperature is then a function of the vapor 
pressure, which is required to balance the surface tension and the 
hydrostatic pressure both of which tend to collapse the cavity. Base 
temperatures thus predicted were about 5% and 10% higher than 
measured for SS-304 and A1-1100, respectively. It was determined 
that EB welding cavity base surface temperatures are relatively 
constant with varying penetration depth because they are more 
strongly dependent on the curvature at the base than on the penetra- 
tion depth. Average peak temperatures for SS-304, Al-1100, Al- 
6061, and A1l-2024 were measured to be approximately 2300, 1700, 
1525, and 1475°C, respectively. The peak temperatures were lower 
for A1-6061 and A1-2024 than for A1-1100 because they contained a 
significant amount of magnesium and zinc, both of which have 
comparatively high vapor pressures. 


60275 (UCRL—79170) Overview of advanced process control in 
welding within ERDA. Armstrong, R.E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 11 Feb 1977. Contract W- 
7405-ENG-48. 14p. (CONF-770334—1). Dep. NTIS, PC A02/MF 
AOl. 

From SME conference; Los Angeles, California, United 
States of America (USA) (15 Mar 1977). 

The special kinds of demands placed on ERDA weapons and 
reactors require them to have very reliable welds. Process control is 
critical in achieving this reliability. ERDA has a number of ad- 
vanced process control projects underway with much of the empha- 
sis being on electron beam welding. These include projects on 
voltage measurement, beam-current control, beam focusing, beam 
spot tracking, spike suppression, and computer control. A general 
discussion of process control in welding is followed by specific 
examples of some of the advanced joining process control projects in 
ERDA. 


60276 (Y/DA—7330) Evaluation of sintered iron for NEDS. 
Final report on purchase order 92-7245. Northcutt, W.G. Jr. (Oak 
Ridge Y-12 Plant, Tenn. (USA)). 29 Jun 1977. Contract W-7405- 
ENG-26. 54p. Dep. NTIS, PC A04/MF AO1. 

Sintered liners for the NEDS container are produced by the 
pressing and sintering of 40 mesh iron powder. A 50% porous 
structure is the baseline design, and this density level is achieved by 
cold isostatic pressing at 27.6 MPa followed by sintering in a neutral 
or reducing atmosphere at 1000°C for 1 to 3 hours. The resulting 
product can be handled and can be machined. The evaluation of this 
material is reported. (GHT) 


60277 Method for the manufacture of a superconductor. Wil- 
helm, M. (to Siemens AG). US Patent 4,037,313. 26 Jul 1977. 
Priority date 1 Aug 1973, German, Federal Republic of (F.R. 
Germany). 14p. 

The invention concerns a method for the manufacture of a 
superconductor which comprises a superconductive, intermetallic 
compound including at least two elements. A ductile component of 
at least one element of the compound is brought into contact with a 
ductile carrier metal bearing the other elements of the compound. 
The structure so obtained is heat-treated in a: vapor formed over a 
separate melt of the elements found in the carrier metal in such a 
manner that the intermetallic compound is formed through reaction 
of the vapor, diffusing through the carrier metal, with the ductile 
component. The heat treatment applied until the ductile components 
and the other elements reach the same temperature is performed in a 
vacuum with a residual maximum gas pressure of 10~? torr or in an 
inert gas at a maximum gas pressure of 500 torr. 4 figures. 


60278 Process for making ceramic molds having a metal oxide 
barrier for casting and directional solidification of superalloys. Gig- 
liotti, M.X. Jr.; Greskovich, C.D. (to General Electric Co.). US 
Patent 4,031,945. 28 Jun 1977. Filed date 7 Apr 1976. 8p. 

At least one element of a superalloy cast into a refractory 
oxide-silica investment mold is oxidized to form a metal oxide barrier 
layer at the mold-metal interface to permit directional solidification 
of the cast superalloy at elevated temperatures without metal-mold 
reaction. 3 figures. 


60279 Eliminating cold-shut defects in deep, single-pass, electron 
beam welds in uranium. Wood, D.H.; Mara, G.L. (Univ. of Califor- 
nia, Livermore). Weld. J. (Miami); 56: No. 3, 88s-92s(Mar 1977). 

A technique for avoiding cold-shut defects in deep, single- 
pass, electron beam welds is described and evaluated. Shims of an 
appropriate alloying metal are interleaved in the joint before weld- 
ing, and during the welding process the shim is melted and mixed 
into the weld metal, lowering the solidification temperature and thus 
preventing the formation of cold-shuts. For uranium and some of its 
low-dilution alloys, the shim may be made of copper. 
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60280 ise of emission spectroscopy for welding arc analysis. 
Mills, G.S. (Rockwell International, Golden, CO). Weld. J. (Miami); 
56: No. 3, 93s-96s(Mar 1977). 

Various emission spectroscopy techniques which are applica- 
ble to gas tungsten welding arcs are discussed. Particular emphasis is 
placed on application under conditions experienced during actual 
welding operations such as arc fluctuations induced by the moving 
weld pool and limited observation time. With specialized instrumen- 
tation these problems can be overcome and useful determinations 
made of the heat flow geometry within the arc. 


60281 Development of automated pipe and tube welding tech- 
niques for aluminum. Edmonds, D.P.; Goodwin, G.M.; Slaughter, 
G.M. (Oak Ridge National Lab., TN). Weld. J. (Miami); 56: No. 2, 
22-25(Feb 1977). 

The results of a development effort to apply automated 
orbital welding techniques to aluminum alloy 30.3 pipe in sizes 
ranging from ‘'/2 in. (13 mm) Schedule 5 to 8 in. (0.20 m) Schedule 
40 are reported. The smaller '/2, 1, 1'/2, and 2 in. (13, 25, 38, and 51 
mm) diameter Schedule 5 and 10 pipe sizes were welded autogenous- 
ly with a square-butt end preparation; the 3, 4, 6, and 8 in. (0.078, 
0.10, 0.15, and 0.20 m) diameter Schedule 40 larger sizes were 
welded with alloy 4043 filler metal using a multipass technique with 
a V-groove end preparation. Commercially available automated 
welding equipment was used to make all welds in this investigation. 
It was concluded that considerable savings of money and time can be 
achieved through the application of automated techniques to the 
welding of aluminum pipe. 


60282 (RFP-Trans—223) Filler material. Komarov, M.A.; Shi- 
v, L.N. 1977. Translation of USSR Patent No. 464422. 4p. Dep. 
IS, PC A02/MF AOl. 

A filler material intended for the welding of aluminium- 
beryllium-magnesium alloys, which contains copper, silicon and 
aluminum, which is distinguished by the fact that in order to lower 
the fusing temperature and accomplish welding under vacuum, taken 
in specific proportions (which are given), is described in this patent 
document. (GHT) 


60283 Method for superconductors. Dahigren, S.D. (to 
Energy Research and Tovalapaent Administration). US Patent 
3,988, i78. 26 Oct 1976. Filed date 29 Nov 1974. 8p. 
PAT-APPL-528,382. 
A superconductor having an equiaxed fine grain beta tungsten 


crystalline structure found to have improved high field critical 
current densities is prepared by sputter-depositing superconductive 
material onto a cooled substrate and heat-treating the deposited 
material. 8 claims, 2 figures. 


Rare earths: a growth industry. Hukin, D.A. (Clarendon 

Lab., Oxford); Jones, D.W. pp 891-904 of In Proceedings of the 12th 
rare earth research conference. Vol. II. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Production of high purity rare earth single crystals is re- 
viewed. Growth techniques from the vapor state, liquid state and 
solid state are covered. 29 refs. (GHT) 


60285 Crystal growth and studies in ternary rare earth (Ln) 
tellurides. Khan, A.; Garcia, C. (Universidad de Oriente, Cumana, 
Venezuela). pp 953-960 of In Proceedings of the 12th rare earth 
research conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 
From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 
See CONF-760706—P2. 
The method of chemical transport has been used successfully, 
Dyer ternary tellurides of Dy, Er and Tb. The compounds 
-ErTe and ErTe-TbTe exhibit complete solid solubility where- 
as w Dye Tele exhibit partial solid solubility with the precipitation 
of an intermediate phase whose possible composition is (DyTb2)Te. 
All compounds pod solid solutions prepared crystallize in the cubic, 
NaCI structure, possess the octahedral habit, have well defined faces 
and are unstable in air. They can be prepared at temperatures which 
can be obtained readily in "the laboratory (1000°C-800°C) and be- 
cause of the short period of time (72 hours) necessary for effective 
transport, the method employed can be used advantageously in the 
preparation of such compounds for material characterization. 


60286 Fabrication and utility of unusual rare earth com 
Colton, E. (CERAC, Inc., Milwaukee). pp 1026-1031 of In Proceed- 
ings of the 12th rare earth ‘research conference. Vol. II. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 
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A review is presented of some important industrial aspects of 
rare earth work now in progress and fabrication procedures bei 
used to achieve useful products. Hot pressing and inert atmosphere 
reactions are covered. (GHT) 


60287 Production of RCo; and ReCo; powders by the R/D pro- 
cess. Jones, F.G.; Thoe, J.H.; Lehman, H.E.; Downs, R.B. (Hitachi 
Magnetics Corp., Edmore, MI). pp 1054-1062 of In Proceedings of 
the 12th rare earth research conference. Vol. II. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Manufacturing processes based on the Reduction-Diffusion 
(R/D) process have been developed. A pilot plant with an annual 
capacity in excess of 35 metric tons is in operation. Both base, 
SmCos, and additive, Sm2Co;, powders are produced in a routine 
manner. The reproducibility of the processes is excellent. Magnets 
made from mixtures of these powders exhibit outstanding permanent 
magnet properties. The raw material and process cost reductions 
associated with the R/D process have led to an 8-fold reduction in 
the published price of Sm-Co magnet alloy since 1971. The commer- 
cial success of this project represents a milestone in the emerging 
uses of rare earths. 


60288 Hydrogen atmosphere sintering of RCo; magnets. Doser, 
M.; Jones, F.G. (Hitachi Magnetics Corp., Edmore, MI). pp 1063- 
1071 of In Proceedings of the 12th rare earth research conference. 
Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

It is shown that hydrogen atmospheres can be used to sinter 
cobalt-rare earth materials without cracking problems provided care 
is taken to avoid hydride formation. Switching to an inert atmo- 
sphere such as Ar during the cooling cycle avoids this problem. 
Benefits of using hydrogen gas for sintering rare earth alloys are 
discussed. (GHT) 


60289 Strain hardening of Pb—Sb alloys. Bolotovskii, V.I.; Bo- 
lotovskii, N.I.; Gallai, Ya.S.; Gordyakova, G.N.; Dasoyan, M.A. 
Tsvetn. Met.; No. 2, 62-64(Feb 1975). (In Russian). 

A study is made of the effect of rolling on the mechanical 
properties of lead—antimony alloys containing 1 to 7% Sb and up to 
0.2% As. Area reductions of up to 30% can be used to increase 
product strength, while large area reductions of 40 to 80% reduce 
the degree of hardening of the product. By using strain hardening, it 
is possible to reduce the degree of alloying of battery alloys and save 
costly antimony. 


60290 Direct observation of liquid-phase sintering in the 
iron—copper. Froschauer, L.; Fulrath, R.M. (Univ. of California, 
Berkeley). J. Mater. Sci.; 10: 2146-2155(1975). 

The hot-stage of a scanning electron microscope has been 
used to observe liquid-phase sintering in the system iron-co; . The 
densification behaviour of compacts of Fe and Cu particles were 
determined. The influence of particle size of both components and 
the amount of liquid phase developed were investigated. In samples 
with about 20 vol % liquid phase, the densification kinetics as 
observed by direct observation shows that no rearrangement takes 
place. In samples with 40 vol % iiquid phase and particle sizes of 10 
to 20 ym, some rearrangement was observed. 


60291 (ANL-Trans—1097) Electron beam welding and strength 
tests of molybdenum and molybdenum alloys. Mayer, H.G.; Ki 
A.; Schafer, R. Translated from High Temp. - High Pressures; 6: 383- 
404(1974). 24p. Dep. NTIS, PC A02/MF AOI. 

Molybdenum and molybdenum alloys with Ti, Zr, B, Hf, and 
C have been electron beam (EB) welded. Tensile tests at tempera- 
tures up to 1500°C and fatigue tests under pulsating tensile load at 
800°C have been carried out on unwelded and EB-welded sheet 
metal specimens. The results have established the influence of the 
alloying elements on the recrystallization behaviour and the fracture 
appearance of molybdenum, and on the grain structure of the weld 
and of the heat affected zone; the ductility was found to be improved 
particularly at higher temperatures. The quality of the welds is also 
affected by the welding parameters and by pre- and postweld heat 
treatments. By means of a quadrupole mass spectrometer a reduction 
of impurities in the molten metal was detected. ion mass 
spectrometer-photographs showed the alloying elements to be more 
homogeneously dispersed in the coarse-grained fused zone than in 
the fine-grained base metal. Some examples of EB-welded objects 
are given. 


60292 Thermodynamic aspects of solid state sintering. Pask, J.A.; 
Hoge, C.E. (Univ. of California, Berkeley). pp 229-238 of In Sinter- 
ing and catalysis. Kuczynski, G.C. (ed.). New York; Plenum Publish- 
ing Corp. (1973). 
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The kinetic approach, initially developed by Kuczynski, 
based on the use of a two-sphere model has led to an understanding 
of the mass transport processes that gan occur during solid state 
sintering. The factors that lead to the grain growth that is practically 
always observed during sintering, however, are not as well under- 
stood. A phenomenological analysis based on a thermodynamic 
approach provides additional understanding of the densification pro- 
cesses, driving forces for mass transport, and the conditions under 
which grain boundary movement and consequently grain growth 
occur. Because of the complexity of real systems, model systems are 
used to develop concepts and principles that play a role in sintering. 
The particles are considered to be single crystals and at chemical 
equilibrium. The thermodynamic analysis thus deals with interfacial 
energies and area changes, and is first applied to a two-sphere model 
and then a many-sphere model. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 59866, 60285, 60333 


60293 (BNL—22308) Interrelations between phase diagrams and 
hydriding properties for alloys based on the intermetallic compound 
FeTi+. Sandrock, G.D.; Reilly, J.J.; Johnson, J.R. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 6 Jan 1977. Contract EY-76-C- 
02-0016. 26p. (CONF-770116—4). Dep. NTIS $4.00. 

From Workshop on application of phase diagrams in metal- 
lurgy and ceramics; Gaithersburg, Maryland, United States of Amer- 
ica (USA) (10 Jan 1977). 

Hydriding alloys based on the intermetallic compound FeTi 
have potential for the safe and convenient storage of hydrogen, both 
for mobile and stationary applications. In spite of its simple formula, 
the hydriding behavior of FeTi is quite complex and a strong 
function of alloy microstructure. The alloy microstructure, in turn, 
depends on composition, not only deviations from stoichiometry but 
also various impurities. In this paper we discuss some of the interre- 
lations among composition, microstructure, and hydriding behavior 
that can be related to phase diagram information. In particular, we 
discuss the Fe—Ti, Fe—Ti—O, and Fe—Ti—Mn phase diagrams 
and their relationships to hydriding properties. The use of hydriding 
data to infer metal-hydrogen phase diagrams is also briefly discussed. 


60294 (CONF-760731—7) Metallographic study of ferrite 
sigma transformation using ferromagnetic colloid, microprobe analysis, 
and color etching. Gray, R.J.; Crouse, R.S.; Sikka, V.K.; King, R.T. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405- 
ENG-26. 43p. Dep. NTIS, PC A03/MF AO1. 

From 9. Annual International Metallographic Society meet- 
ing: Seattle, Washington, United States of America (USA) (25 Jul 
1976). 

The mechanical properties of ferrite-containing austenitic 
stainless steel base metal and weldments are usually adversely affect- 
ed by prolonged exposure to temperatures in the 482-900°C (900- 
1652°F) range. One cause of the property alteration is related to the 
transformation of relatively ductile delta-ferrite to less ductile sigma- 
phase. Attempts to identify sigma and delta ferrite phases by color 
staining techniques alone are well documented; however, the results 
are often questionable due to the difficulty in maintaining consistent 
color identifications. This investigation is concerned with the mi- 
crostructural responses of the ferromagnetic delta-ferrite phase and 
the paramagnetic sigma-phase to a ferromagnetic iron colloid in a 
magnetic field. Such positive or negative responses of the two phases 
to the colloid offer a more definitive identification. With this tech- 
nique, the identification of small amounts of these phases in the 
microstructure is limited only by the highest magnification and 
resolution of the optical microscope. The procedure is substantiated 
in this metallographic study with microprobe analysis and color 
metallography. Several examples of the correlative use of these three 
techniques in identifying varying amounts of delta-ferrite yields 
sigma transformation are presented. 


60295 (CONF-770717—1) Studies of californium metal at high 
pressure by x-ray Burns, J.H.; Peterson, J.R. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF A0Ol1. 

From International conference on rare earths and actinides; 
Durham, United Kingdom of Great Britain and Northern Ireland 
(UK) (4 Jul 1977). 

The behavior of the crystal structure of californium metal 
under various pressures up to 140 kbars has been studied by use of a 
diamond-anvil type of miniature x-ray diffraction camera. Ten-mi- 
crogram samples were encapsulated in aluminum foil, which also 
served as an internal standard for pressure determination. The phase 
transitions in cerium metal were produced and identified as a test of 
the apparatus and technique. Californium metal samples in the low- 
density face-centered cubic form (a = 5.75 A) and in the high- 
density face-centered cubic form (a = 4.96 A) were each subjected 
to high pressure, but no transition was observed from one phase to 
the other. On release of the pressure, the lattice constant returned to 
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its original value. Approximate values of the compressibility were 
obtained; they are about equal at 7 x 10-7 cm*/kg. 


60296 (COO—2107-12) Correlation of substructure with me- 
chanical properties of plastically deformed reactor structural materi- 
als. Progress report, January 1, 1976—June 30, 1977. Moteff, J. 
(Cincinnati Univ., Ohio (USA). t. of Materials Science and 
Metallurgical Engineering). 8 Jul 1977. Contract EY-76-S-02-2107. 
187p. Dep. NTIS, PC A09/MF AOI. 

Transmission electron microscopy used to evaluate the defor- 
mation (creep, fatigue and tensile) induced microstructure of 304 SS, 
Incoloy 800, 330 SS and three of the experimental alloys (E19, E23 
and E36) obtained from the National Alloy Program clearly shows 
that the relationship between the subgrain size (A) and the applied 
stress (a) obeys the equation A = Ab (o/E)~' where A is a constant 
of the order of 4, b the Burgers rector and E is Young’s modulus. 
Hot-hardness studies on 304 8s, 316 SS, Incoloy 800, 2 1/4 Cr-1 Mo 
steels, 330 SS, Inconel 718, PE-16, Inconel 706, M-813 and the above 
three experimental alloys suggests that reasonable effective activa- 
tion energies for creep may be obtained through the use of the 
hardness test as a strength microprobe tool. The ordering of the 
strength levels obtained through hot-hardness follows quite closely 
that obtained in tensile tests when those data are available. 


60297 (COO—2679-9) Detection of faceting on (hk0) surfaces of 
thin gold films by diffraction in the electron microscope at 100 KV. 
Darby, T.P.; Guan, D.Y.; Balluffi, R.W. (Cornell Univ., Ithaca, N.Y. 
(USA)). Jul 1977. Contract EY-76-S-02-2679. 14p. Dep. NTIS, PC 
A02/MF AO1. 

A series of single crystal thin films of gold with (hk0) surfaces 
ranging between (100) and (310), grown by vapor deposition, was 
studied in transmission in the electron microscope at 100 kV. For 
specimens intermediate between (100) and (310) both bright and dark 
field images contained line structure running parallel to [001]. In 
certain cases segments were observed lying at 45° and 90° to these 
lines. Diffraction patterns from these specimens revealed relrods at 
each reciprocal lattice point running parallel to [100] and [310]. In 
certain cases [301] and [30 anti 1] relrods were also present. No line 
structure or relrods were detectable for the specimens with (100) or 
(310) surfaces. The results are consistent with a model in which the 
(100) and (310) surfaces are essentially flat but surfaces with interme- 
diate orientations consist of appropriate mixtures of (100) and (310) 
facets plus (301) and (30 anti 1) facets in certain cases. The line 
structure in the images is attributed to “thickness contrast” arising 
from variations in the specimen thickness due to the facets. The 
relrods are well explained by the specimen form factor as originally 
proposed by v. Laue. The results prove that faceted structures on 
thin film surfaces can be conveniently and systematically studied 
under certain conditions by conventional transmission electron mi- 
croscopy at 100 kV. 


60298 (LBL—5767) Use of microstructure control to toughen 
ferritic steels for cryogenic use. I. Fe—Ni steels. Syn, C.K.; Jin, S.; 
Morris, J.W. Jr. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 14p. (CONF- 
761085—2). Dep. NTIS, PC A02/MF AOI. 

From SR-US seminar on applied problems of low-tem- 
perature materials and the manufacture of welded ae struc- 
tures; Kiev, Union of Soviet Socialist Repubiics (USSR) (12 Oct 
1976). 

Alternation of austenitization and austenite + ferrite two- 
phase decomposition treatment in a cyclic thermal treatment allows 
the achievement of ultra-fine grain size in steels containing 8-12% 
Ni. The grain refinement leads to a substantial improvement in 
cryogenic mechanical properties. The ductile-brittle transition tem- 
perature of a ferritic Fe-12Ni-0.25Ti alloy was suppressed to below 
liquid helium temperature by this grain refinement procedure; the 
transition temperature of commercial "9Ni” cryogenic steel was 
similarly reduced by combining the grain refinement with a final 
temper which introduces a small admixture of retained austenite. 


60299 (LBL—6216) Phase diagram of Fe—Cr—Co permanent 
magnet system. Kaneko, H.; Homma, M.; Nakamura, K.; Ikada, M.; 
Thomas, G. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jun 1977. Contract W-7405-ENG-48. 1l1p. (CONF-770638— 
2). Dep. NTIS, PC A02/MF AO1. 

From Intermac conference; Los Angeles, California, United 
States of America (USA) (6 Jun 1977). 

The miscibility gap of the a phase in Fe-Cr-Co permanent 
magnet alloys is constructed using mechanical hardness and Curie ~ 
temperature measurements. It is found that the miscibility gap of the 
Fe-Cr binary system develops into Fe-Cr-Co ternary system, and 
that the addition of cobalt raises the decomposition temperature, and 
extends the difference in concentrations between the iron rich phase 
(a) and the chromium rich phase (a2). For instance, the a phase of 
an Fe-31 percent Cr-23 percent Co alloy exhibits a miscibility 3 
below 670°C, and decomposes into the a; phase of 65 percent Fe-3. 
percent Co-3 percent Cr and the a2 phase of 69 percent Cr-21 
percent Fe-10 percent Co at 600°C. 
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60300 (LBL—6278) Frecipitation-strengthened austenitic Fe— 
Mn—Ti alloys. Chang, K.M. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Tun 1977. Contract W-7405-ENG-48. 75p. 
Dep. NTIS, PC A04/MF AOI. 

esis. 


The precipitation of the intermetallic compounds in the Fe-20 
Mn-2 Ti and Fe-28 Mn-2 Ti alloy s systems has been investigated over 
the temperature range 700 to 900°C using hardness measurements, 
optical and scanning electron microscopy, and x-ray diffraction. In 
both systems only the equilbrium Laves phase was found to form 
during the ausaging process; no transition phase was observed. The 
precipitate was identified as a C14 (MgZnz) type hexagonal Laves 
phase with a chemical composition close to Fe2(Ti,Mn). The precipi- 
tation in an as-solution-treated sample occurred predominantly in a 
heterogeneous manner, predominantly along grain boundaries. 


60301 (LBL—6603) Design of an Fe—12Mn—0.2Ti alloy steel 
for low temperature use. Kwang, S.K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1977. Contract W-7405-ENG- 
48. 107p. Dep. NTIS, PC A06/MF AOI. 

esis. 

An investigation has been made to improve the low tempera- 
ture mechanical properties of Fe-8 approximately 12% Mn-0.2 Ti 
alloy steels. A two-phase (a + ‘y) tempering in combination with 
cold-working or hot-working has been identified as an effective 
treatment. In an Fe-12 Mn-0.2 Ti alloy a promising combination of 
fracture toughness and yield strength was obtained at -196°C. A 
potential application as a Ni-free cryogenic steel was thus shown for 
this alloy. These improvements of properties were mainly attributed 
to the ultra-fine grain size and to a uniform distribution of retained 
austenite. It was also shown that an Fe-8 Mn steel could be grain- 
refined by a purely thermal treatment because of its dislocated 
martensitic structure and absence of € phase. As a result, a significant 
reduction of the ductile-brittle transition temperature was obtained 
in this alloy. The nature and origin of brittle fracture in Fe-Mn alloys 
were also investigated. Two embrittling regions were found in a 
cooling curve of an Fe-12 Mn-0.2 Ti steel which were shown to be 
responsible for intergranular fracture. A fast cooling through the 
martensite transformation temperatures results in a quench-crack 
type brittleness along prior y grain boundaries. Auger electron 
spectroscopy identified no segregation during solution-annealing 
treatment. If held too long below the transformation finish tempera- 
ture, the 12 Mn steel undergoes another form of embrittlement. This 
phenomenon was attributed to intergranular tempered martensite 
embrittlement. Avoiding the embrittling zones by controlled cooling 
led to a high cryogenic toughness in a solution-annealed condition. 


60302 (SAN—326P38X10) Subgrain refinement strengthening. 
Tenth quarterly progress report, January 1, 1977—March 31, 1977. 
Klundt, R.; Schmidt, C.; Sherby, O.D. (Stanford Univ., Calif. 
(USA). Dept. of Materials Science and Engineering). 1977. Contract 
EY-76-S-03-0326-039. 38p. Dep. NTIS, PC A03/MF AOI. 

-9 is one of the specific alloys under investigation. The 
basic metallurgical properties of alloy HT-9 are described in this 
report. The su _— development during heat treatment is explained 
on the basis of phase transformation. The influence of tempering 
temperature on carbide precipitation and its relation to subgrain 
stabilization are discussed. The elevated temperature mechanical 

roperties of HT-9 tested under torsion, compression and pressur- 
ized tube loading conditions are described. The data obtained from 
the three types of tests agree very well considering the instability of 
the substructure and its influence on the data. One principal observa- 
tion made is that the stress exponent, n”, ranged from nine to 
infinity depending upon the test temperature and stress range exam- 
ined. A multi-temperature torsion test was performed to obtain an 
overview of the stress-strain behavior of HT-9 at temperatures from 

700°C (1292°F) to 1000°C (1832°F). The mechanical behavior ob- 
served is directly related to the phase transformations which oc- 
curred during testing. 


60303 (SAND—77-0267C) Kinetics of shock-induced polymor- 
phic phase transitions. Hayes, D.B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract EY-76-C-04-0789. 45p. (CONF- 
761204—2). Dep. NTIS, PC A03/MF AO1. 

From American ’Physical Society ag Stanford, Califor- 
nia, United States of America (USA) (20 Dec 1976). 

Shock-loading induces polymorphic phase transitions in some 
solids if the pressure exceeds that at which phase transition occurs 
under quasi-static compression. Volume changes in shock-induced 
transitions must occur very rapidly to produce the structured shock 
waves observed, so transition rates are large under these dynamic 
conditions. By contrast, the same transition might require minutes or 
hours under quasi-static loading. If shock-induced transition is so 
rapid that kinetic effects can be ignored, a steady two-wave structure 
is propagated. The first wave, of amplitude equal to the transition 
pressure, shocks the material to the phase boundary but produces no 
transition; the second, slower wave produces the transformed phase. 
When kinetic effects are important, this two-wave structure does not 
form immediately but by an evolutionary process which produces 
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transients in the amplitudes and rise times of the stress waves. By 
measuring these transient effects, some facts about the kinetics of 
phase transitions have been inferred. Comprehensive studies on 
phase-transition kinetics in aritimony, iron, and potassium chloride 
are described, with emphasis on a thermodynamic description of the 
intermediate states during transition. pape mgr ig effects such as 
shear strength and wave perturbations due to surfaces are 
discussed. 


60304 (SAND—77-0772C) Electronic states in the vanadium— 
ruthenium system. Switendick, A.C. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 10p. (CONF- 
770827—1). Dep. NTIS, PC A02/MF AO}. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

We have calculated the energy bands of ordered vanadium- 
ruthenium alloys having the observed cesium chloride and tetra- 
gonal distortion thereof which occurs near 50-50 composition. Those 
calculations were performed self-consistently and using two sets of 
exchange parameters. The Fermi energy was found to fall near 
maxima and minima of the energy bands consistent with a large 
density of states and the observed large electronic specific heat and 
superconducting transition temperature. In particular with increasing 
ruthenium concentration the Fermi energy rises and intersects (in a 
rigid band sense) the doubly degenerate states X5 creating two 
electron Fermi surfaces. Under the tetragonal distortion those states 
are perturbed and split becoming lowered in the (100) and (010) 
directions and raised in the (001) directions. This causes a decrease in 
the density of states at the Fermi energy and modification of the 
Fermi surface. These states are associated with vanadium d-charac- 
ter as was inferred from susceptibility and NMR measurements. The 
band structure provides a qualitative model for understanding this 
system. 


60305 (UCRL—79015) Shell structure effects in compressed alu- 
minum. McMahan, A.K.; Ross, M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Jun 1977. Contract W-7405- 
ENG-48. 18p. (CONF-770706—8). Dep. NTIS, PC A02/MF on 

From 6. AIRAPT international high-pressure conferenc 
Boulder, Colorado, United States of America (USA) (25 Jul 1977) 

Self-consistent augmented-plane-wave (APW) calculations of 
the T = 0 aluminum pressure-volume isotherm are reported from 
normal density to essentially the free-electron limit, and are com- 
pared to predictions based on statistical models. Two distinct density 
regimes are observed in which the APW and statistical model results 
differ fundamentally. In the first the L shell electrons are pressure 
ionized and in the second the K shell electrons are pressure ionized. 
The first of these occurs in the range 5-75 TPa, and the second in the 
range 2.3 x 10%- 1.1 x 10° TPa. 


60306 Thermally induced breakdown of the direct-transition 
model in copper. Williams, R.S.; Wehner, P.S.; Stoehr, J.; Shirley, 
D.A. (Materials and Molecular Research Division, Lawrence Berke- 
ley Laboratory, and Department of Chemistry, University of Cali- 
fornia, Berkeley, California 94720). Phys. Rev. Lett.; 39: No. 5, 302- 
305(1 Aug 1977). 

A strong temperature dependence has been observed for the 
first time in angle-resolved photoemission (ARP) spectra of the 
valence band of a crystalline solid. This spectral behavior confirms 
predictions of a model suggested by Shevchik. A controversial point 
in the interpretation of ARP spectra at x-ray energies is resolved by 
this model. Moreover, it dictates the choice of photon energy and 
sample temperature for further ARP studies of valence-band elec- 
tronic structure. 


60307 Phase stability diagrams for complex alloys. Williams, 
R.O. (Oak Ridge National Lab., TN). Metall. Trans., A; 8: No. 6, 
1008-1009(Jun 1977). 

It is demonstrated that, for a single composition, the phase 
equilibria of multi-component alloy systems can be represented i ina 
simple two-dimensional diagram. In this “stability diagram”, the 
atom fraction of each phase is represented as a function of tempera- 
ture. GDF les are given for simple two and four component sys- 
tems. 


60308 Existence and crystal chemistry of NpsFe. Giessen, B.C. 
(Northeastern Univ., Boston, Mass. (USA)); Roof, R.B.; Russell, 
A.M.; Elliot, R.O. (Los Alamos Scientific Lab., N.Mex. (USA)). J. 
Less-Common Met.; 53: No. 1, 147-152(May 1977). 

Several compounds of the composition AsT are known, in 
which A represents the actinides U and Pu and T represents the 
transition metals Mn, Fe, Co and Ni. All have the tetragonal UsMn 
structure type. This note presents the results of efforts to produce 
the corresponding phases with the actinide Np. The best X-ray 
diffraction pattern was obtained for NpsFe and only this phase is 
discussed in detail. The structure of NpeFe is tetragonal with the 
UeMn structure type with a= 10.224+-4A and c=5.238+-2A. The 
relatively large mean atomic volume of NpeFe indicates a valence 
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decrease from 7.0 for pure y-Np(b.c.c.) to 5.8 for Np atoms in the 
compound NpeFe. 


60309 Diffusion paths and structures in multiphase Cu—Ni—Zn 
couples at 775°C. Wirtz, L.E. (Lockheed Missiles and Space Co., 
Sunnyvale, CA); Dayananda, M.A. Metall. Trans., A; 8: No. 4, 567- 
575(Apr 1977). 

Multiphase diffusion was investigated in the Cu-Ni-Zn system 
at 775°C for the development of diffusion structures involving two 
interfaces. Selected series of diffusion couples characterized by a 
common y (cubic) terminal alloy joined to a set of a (fcc) alloys 
developed an intermediate 8 (bcc) phase with two interfaces, a/B 
and B/y. The a/B interface showed transitions from planar to 
nonplanar and back to planar morphology, as the copper concentra- 
tion of the a terminal alloy was decreased from 100 to about 30 at. 
percent. Planar B/y interfaces were observed for all but two of the 
couples. The compositions on either side of planar a/f interfaces 
were consistent with those based on equilibrium tielines, while the 
compositions at nonplanar a/f interfaces differed from those of 
equilibrium. Selected series of couples assembled with yy and £ alloys 
were also investigated for the development of interface instability at 
the 8/y interface. The diffusion paths of y/8 couples were consis- 
tent with those of y/a couples. 


60310 Application of mechanical state relations at low and high 
homologous temperatures. Swearengen, J.C.; Rohde, R.W. (Sandia 
Labs., Albuquerque, NM). Metall. Trans., A; 8: No. 4, 577-582(Apr 
977). 


The rate dependent behavior of a 50 Sn-50 In alloy has been 
characterized by means of load relaxation experiments over a range 
of homologous temperatures from 0.2 to 0.88. The data can be 
represented over its entire range by use of a power law description 
of dislocation dynamics, modified to incorporate evolution of struc- 
ture-dependent variables. At low homologous temperatures a macro- 
scopic internal stress apparently exists; this stress vanishes at higher 
homologous temperatures. The results indicate that intermediate and 
high temperature load relaxation can be interpreted in terms of an 
evolving structure. Under this analysis the material passes through a 
continuous succession of mechanical states during a relaxation event. 


60311 Relationship between anelastic and nonlinear viscoplastic 
behavior of 316 stainless steel at low homologous temperature. Nir, N.; 
Huang, F.H.; Hart, E.W.; Li, C.Y. Metall. Trans., A; 8: No. 4, 583- 
588(Apr 1977). 

At low homologous temperature the plastic strain rate seems 
to be controlled largely by dislocation glide friction. However, since 
a sizeable fraction of the applied stress sigma is dissipated in over- 
coming the strong barriers due to dislocation tangles generated by 
strain hardening, only a portion of the applied stress is actually 
expended against the frictional resistance. A recent model for this 
process, proposed by Hart, includes the role of dislocation pile-ups at 
the strong barriers. The pile-ups provide a mechanism for producing 
the internal back stress that reflects the barrier penetration stress. 
They also appear in the deformation as a stored anelastic strain 
component. The resultant behavior at low temperature and high 
stress is similar to that proposed by Gupta and Li. The same model 
also predicts an anelastic behavior at low stress. Measurements at 
both high and low stress levels on 316 Stainless Steel have now 
shown that the predictions of the model are quantitatively consistent 
at both stress levels. 


60312 Low-temperature solubility of copper in beryllium, in be- 
ryllium—aluminum, and in beryllium—silicon using ion beam. Myers, 
S.M. (Sandia Labs., Albuquerque, NM); Smugeresky, J.E. Metall. 
Trans., A; 8: No. 4, 609-616(Ap r 1977). 

Ion implantation and Ge backscattering analysis have been 
used to measure the solubility of copper in beryllium over the 
temperature range 593 to 1023 K, and to determine the effect on the 
copper solubility of aluminum and silicon impurities. The binary data 
extend 280 K lower in temperature than previous results, while the 
ternary measurements are unique. The information is pertinent to the 
use of copper for solution strengthening of beryllium. Diffusion 
couples were formed by ion implantation of copper into single- 
crystal beryllium at room temperature, followed where appropriate 
by implantation of aluminum or silicon. The samples were then 
annealed isoth=rmally, and the time-evolution of the composition-vs- 
depth profile, determined by ion backscattering analysis, yielded the 
solubility of copper. Measurements at exceptionally low tempera- 
tures were facilitated by the short diffusion distances, approximately 
equal to 0.1 mu m, and the use of neon irradiation to accelerate 
diffusion. The resulting binary data for the solubility Co of copper in 
beryllium merge smoothly into previous results at higher tempera- 
tures. The combined data, covering the temperature range 593 to 
1373 K, are well described by Co = (12.6 at. pct) . exp (-842 K/T). 
In the ternary regime, the effects of aluminum and silicon on the 
solubility of copper were found to be small. 


60313 Computer studies of the scattering of low energy hydrogen 
ions from polycrystalline solids. Oen, O.S.; Robinson, M.T. (Oak 
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_ National Lab., Tenn. (USA)). J. Nucl. Mater.; 63: 210-214(Dec 


From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America Ay (16 Feb 1976). 

e CONF-760209—. 

Reflection of 50 eV to 10 keV H atoms from polycrystalline 
Cu, Nb and Au targets has been calculated using the binary collision 
cascade program MARLOWE. The fractions of particles and energy 
reflected (backscattered) increase with increasing atomic number of 
the target and decrease with increasing incident a: S The results 
indicate that the effects of polycrystallinity are modest, reducing the 
amorphous reflection coefficients by about 25%. The calculations 
agree quite well with the experimental data for Cu and Au, but are 
about a factor of two larger than is observed for Nb. 


60314 Shapes of x-ray L/sub III/ and K Dome yanns discontinui- 
ties of rare earth and cobalt in the rare earth cobalt compounds of the 
RCo, family. Sarode, P.R.; Chetal, A.R. (Nagpur Univ., — pp 
562-566 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

The shapes of the X-ray L/sub III/ absorption discontinuity 
of rare earth and K discontinuity of cobalt have been studied usi 
40 cm bent crystal spectrograph, equipped with a well tested 
quality mica crystal oriented to reflect from (100) planes, in 
compounds of the RC/sub o2/ family, where R stands for a rare 
earth element. The main K absorption discontinuity of cobalt is 
found to split into two components in all the compounds, whereas no 
such splitting has been observed in the L/sub III/ discontinuity of 
the rare earth. The shapes of the discontinuities in all the — 
studied have been interpreted on the basis of the bidirectional orbital 
theory proposed by Carter for Laves phases having MgCuez (C15) 
type structure. 


60315 L/sub III/ x-ray absorption of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride. Deshmukh, P.; Mande, C. 
(Nagpur Univ., India). pp 567-573 of In Proceedin; 
earth research conference. Vol. II. Lundin, C CE. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Studies of the L/sub III/ absorption spectrum of gadolinium 


in the metal and in its sesquioxide, monosulphide and hexaboride are 
reported. (GHT) 


60316 High resolution lattice imaging of rare earth sesquioxides. 
Caro, P.; Schiffmacher, G. (CNRS, Meudon-Bellevue, France). pp 
574-583 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth h conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Rare Earth sesquioxydes can be observed in a high resolution 
electron microscope either as thin films or thin flakes. thin films 
are produced by direct oxidation through the residual atmosphere in 
the electron microscope of metallic thin films. They usually exhibit 
well defined textures, and in most case the ternary structural axis (or 
the [10 anti 1] pseudo-ternary in case of monoclinic B—Ln2Qs3) is 
perpendicular to the film plane. But also thin flakes can be examined 
either from crushed image furnace melted samples, or by direct 
generation into the electron microscope through thermal decomposi- 
tion of flakes of a suitable material like for instance the various 
anhydrous hydroxy or oxycarbonates. In either case it is easy to 
obtain lattice images which directly reveal structural artifacts or 
arrangement of defects. A few examples are given. 


60317 Heat of formation of solid and liquid alloys of transition 
metals. Miedema, A.R. (Philips Research Labs., Eindhoven, Sipe 
lands); de Boer, F.R.; Boom, R. pp 838-846 of In of the 
12th rare earth research conference. Vol. II. Lundin, “ed. 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Energy effects in alloys of transition metals are shown to be 
predominantly nearest-neighbor effects whereas both crystal struc- 
ture and entropy effects are relatively unimportant. The model 
description predicts the sign of AH (is the interaction repulsive or 
attractive) for binary systems with 99% accuracy. is made 
toward the prediction of numerical values for both heats of forma- 
tion of solid compounds and heats of mixing of liquid alloys. (GHT) 


60318 Grain size vs ductile—brittle transition in an Fe—12 pct 
Ni alloy. Sasaki, G. (Bechtel Corp., San Francisco); Yokota, M.J. 
Metall. Trans., A; 6: 586-588(Mar 1975). 
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The grain size dependence of the ductile-brittle transition 
temperature for standard full size Charpy V-notch specimens of an 
Fe-12 pct Ni-0.3 pct Ti alloy is reported. This alloy differs from the 
iron and Fe-low Ni alloys examined previously in that when it is 
quenched from the austenite phase a martensitic rather than a ferritic 
substructure is formed. 


60319 — Microstructural features affecting fracture toughness of 
high strength steels. Parker, E.R.; Zackay, V.F. (Univ. of California, 
Berkeley). Eng. Fract. Mech.; 7: 371- 375(1975). 

The fracture toughness of quenched and tempered steels, such 
as AISI 4340, AISI 4130 and 300M, can be increased by 50-100% by 
minor changes in heat treating procedures. Certain microstructural 
features, particularly blocky ferrite, upper bainite and twinned mar- 
tensite plates, are deleterious to fracture toughness. Similarly, the 
presence of undissolved carbides and sulfide inclusions, which act as 
crack nuclei, can lower fracture toughness by 25-50%. Other micros- 
tructural constituents, such as lower bainite, autotempered marten- 
site, and retained austenite can enhance fracture toughness. By 
controlling the amounts and distributions of the microstructural 
constituents, the fracture toughness values of AISI 4340, AISI 4130 
and 300M can be raised to the fracture toughness level of 18Ni 
maraging steel at equivalent values of yield strength. 


60320 (UCRL-Trans—11254) Study of the structure and me- 
chanical of uranium-low vanadium alloys. Collot, C.; 
Reisse, R. Translated by D.H. Wood and C.B. Wood from Mem. Sci. 
Rev. Metall.; 68: No. 6, 419-434(1971). 31p. Dep. NTIS, PC A03/MF 
AOl. 

The advantage of U-V alloys is that they give a fine grain size 
in the as-cast state after the vanadium content exceeds a given value, 
a function of the carbon content, the principal impurity. In the range 
of vanadium content between 0 and 1 wt%, transformations that 
exist in these alloys during slow cooling and during quenching were 
studied. The role of C has been considered; as soon as this exceeds 
150 ppM, the quantity of V necessary to obtain a refined structure 
increases from 0.2 to 0.3 percent. The analysis of precipitates ob- 
served has shown the existance of an interaction in the solid state 
between the vanadium and the carbon. The mechanical properties of 
the alloys are directly connected to the alpha grain size. Good for an 
alloy with fine grain, they drop off very rapidly as the grain size 
increases. The results obtained have been applied to the study of 
electron-beam welding of these alloys. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 58590, 59318, 59575, 59693, 
59701, 59739, 60270, 60272, 60296, 60300, 60310, 60311, 60319, 
60392, 60709 


60321 (AD-A—036385) Directionally solidified in situ metal 
matrix composites. Part 2. Final report. Haour, G.; Mollard, F.; Lux, 
B.; Wright, I.G. (Battelle Columbus Labs., Ohio (USA)). Nov 1976. 
Contract N00019-74-C-0409. 39p. NTIS PC A03/MF AO1 

This work constitutes Part II of an alloy screening program 
to identify new eutectics based on Ni, Co and Fe suitable for the 
manufacture of directionally solidified turbine blades operating at up 
to 1150 C. During this Part II, thirteen alloy systems, selected for 
screening during Part I, have been experimentally investigated, 
leading to the identification of three eutectics of pn interest: 
Co-Al-Cr, Co-Si-Nb and Co-Cr-Zr. As a result of the overall pro- 
gram, Part I and Part II, a total of 9 eutectics have thus been found 
to meet the objectives of a melting point above 1200 C, a specific 
— below 9 g/cc and a reasonably low parabolic oxidation rate. 

eutectics thus have, before any development, an oxidation 
resistance comparable or superior to the chromium free gamma/ 
gamma-delta eutectic superalloy Ni-2.55 A1l-21.75 Nb (wt %). It is 
therefore expected that an alloy optimization program would im- 
prove their oxidation behavior, as compared to the gamma/gamma- 
delta alloy with 6% chromium, presently the most advanced eutectic 
of this class of materials. 


60322 (BNL—22962) NbsSn conductors for ac power transmis- 

sion: electrical and mechanical characteristics. Bussiere, J.F.; Kova- 

chev, V.; Klamut, C.; Suenaga, M. (Brookhaven National Lab., 

ney NY. (USA)). 1977. Contract EY-76-C-02-0016. 22p. (CONF- 
'0801—12). Dep. NTIS, PC A02/MF AOI. 

From Cryogenic wo TKYTy conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

Coaxial cable conductor designs which incorporate a thin Nb 
tape (approximately 20 ym thick) reacted to form Sn layers on 
each side (approximately Sum each) have been described in a recent 
review article. The composite is either clad symmetrically with 
approximately 30um of copper on each side or asymmetrically with 
approximately 50um of copper on one side and approximately 20um 
Stainless steel on the other. The copper is required for stabilization 
and the stainless steel provides additional — which may be 
required during cable winding, handling and cooldown. The materi- 
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als choices and trade-offs associated with incorporating low-loss 
NbSn tapes into this type of composite are described. These include: 
(1) reducing the overall ac losses arising from the NbsSn, the 
unreacted Nb (or NbZr alloy) substrate and the copper/stainless 
steel laminates and (2) optimizing mechanical properties. (GHT) 


60323 (BNL-NUREG—50654) Effects of mean tensile stresses 
on high-cycle fatigue life and strain accumulation in some reactor 
materials. Soo, P.; Chow, J.G.Y. (Brookhaven National Lab., Upton, 
N.Y. (USA)). May 1977. Contract EY-76-C-02-0016. 6ip. Dep. 
NTIS, PC A04/MF AO1. 

An assessment has been made of the effects of mean tensile 
stresses on the high-cycle fatigue behavior of solution-treated Type 
304 stainless steel, normalized and tempered 2'/,Cr-1Mo steel, Inco- 
loy-800H, and low-carbon Incoloy-800. Mean stresses are usually 
detrimental to fatigue strength, especially at high temperatures and 
stress levels, where significant creep can occur during fatigue cy- 
cling. Depending on the magnitudes of the alternating and mean 
stresses, failure may be creep or fatigue controlled. Strain accumula- 
tion is also affected by these stress levels and possibly, also, by the 
cyclic work-hardening characteristics of the material. It is shown 
that the Goodman Law for estimating mean stress effects is inad- 
equate, since it does not account for time-dependent deformation. 
An alternative expression not having such a limitation was, there- 
fore, derived and this relates the alternating and mean stresses to the 
time to failure. Based on limited metallographic observations of 
fatigue striations in the 2'/,Cr-1Mo steel an estimate was made of the 
crack propagation rate. It was found that a crack of critical size 
could, under certain conditions, propagate through most of the 
specimen diameter in a matter of seconds. This presents a more 
significant safety problem than the case for a crack extending under 
low-cycle conditions since preventative measures probably could not 
be implemented before the crack had grown to a large size. 


60324 (CONF-770524—1) Low-cycle fatigue and cyclic deforma- 
tion behavior of Type 16-8-2 weld metal at elevated tem 
Raske, D.T. (Argonne National Lab., Ill. (USA)). 1977. Contract w. 
31-109-ENG-38. 29p. MF AO1. 

From ASTM symposium on fatigue testing of weldments; 
Toronto, Canada (May 1977). 

The low-cycle fatigue behavior of Type 16-8-2 stainless steel 
ASA weld metal at 593°C was investigated, and the results are 
compared with existing data for Type 316 stainless steel base metal. 
Tests were conducted under axial strain control and at a constant 
axial strain rate of 4 x 10~*s~' for continuous cyclic loadings as well 
as hold times at peak tensile strain. Uniform-gauge specimens were 
machined longitudinally from the surface and root areas of 25.4-mm- 
thick welded plate and tested in the as-welded condition. Results 
indicate that the low-cycle fatigue resistance of this weld metal is 
somewhat better than that of the base metal for continuous-cycling 
conditions and significantly better for tension hold-time tests. This is 
attributed to the fine duplex delta ferrite-austenite microstructure in 
the weld metal. The initial monotonic tensile properties and the 
cyclic stress-strain behavior of this material were also determined. 
Because the cyclic changes in mechanical properties are strain- 
history dependent, a unique cyclic stress-strain curve does not exist 
for this material. 


60325 (COO—3084-51) Bauschinger effects and work-hardening 
in spheroidized steels. Chang, Y.W. (Brown Univ., Providence, R.I. 
(USA). Div. of Engineering). May 1977. Contract EY-76-S-02-3084. 
87p. Dep. NTIS, PC AOS/MF AO1. 

The effects of cementite particles and subgrain boundaries on 
work-hardening behavior of spheroidized carbon steels were investi- 
gated by making direct measurements of residual internal stresses. 
These internal stresses developed due to plastic incompatibilities 
between elastic particles and an elastic-plastic matrix. A continuum 
analysis of these internal stress fields, based upon a multiple slip 
model, is presented and is found to be in good accord with the 
experiments. The internal stresses appear: to saturate in the plastic 
strain range of 3 ~ 5% where a transition in strain-hardening 
behavior was observed ("double-n” behavior), and to contribute 
approximately 20% to total work-hardening. The cementite-particle- 
pinned-subgrain-boundaries, formed during a post-quench annealing 
treatment, were found to lower the internal stress, thus indicating 
that they assisted the relaxation processes of entrapped Orowan 
loops by acting as sources of dislocations. The flow stress increment 
in dispersion alloys due to work-hardening consisted of 
internal stress, forest stress, and source-shortening stress. The flow 
Stress curves of spheroidized carbon steels were found to be de- 
scribed by a modi mean-square-root addition law of the form: o/ 
sub f/ = o/sub €/sub p4= =0/ = o/sup i/ [((Ao/sup s/)? + (Ao/sup 
ss/)* + (o/sup f/)?]'/2The maximum normal interfacial stresses 
were estimated from the data. The maximum values occurred in the 
tensile direction at the poles of icles and the magnitude was 
found to be approximately one of flow stress. The significance 
of these stresses regarding eas cavitation is discussed briefly. 
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60326 (EPRI-NP—121(Vol.2)(Pt.1)) Fracture toughness data for 
ferritic nuclear pressure vessel materials. Task A: Volume II. Part I: 
Appendices 1-4, Wullaert, R.A.; Oldfield, W.; Server, W.L. (Effects 
Technology, Inc., Santa Barbara, Calif. (USA)). Apr 1976. 422p. 
Dep. NTIS, PC A18/MF AOI. 

Data from fracture tests of various reactor steels are assem- 
bled. Tests include tensile, Charpy V-notch, instrumented pre- 
cracked Charpy, and static compact and dynamic one-inch and four- 
inch fracture toughness test results. A533 class 1 steel, A508 class 2 
forging steel, A540 grade B-23 and B-24 bolting steels and A302 
grade B steel are included. (GHT) 


60327 (EPRI-NP—121(Vol.2)(Pt.2)) Fracture toughness data for 
ferritic nuclear pressure vessel materials. Task A: Volume II. Part II: 
Appendices 5-8. Wullaert, R.A.; Oldfield, W.; Server, W.L. (Effects 
Technology, Inc., Santa Barbara, Calif. (USA)). Apr 1976. 416p. 
Dep. NTIS, PC A18/MF AOl. 

Mechanical properties of nine heats of manual arc welded 
A533B-1 steel are reported. The specific tests are: tensile, Charpy V- 
notch, and static compact and dynamic one-inch and four-inch 
fracture toughness results. (GHT) 


60328 (LBL—6036) Mechanical properties of directionally so- 
lidified Al—Si eutectic. Morrow, D.G. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1977. Contract W-7405- 
ENG-48. 34p. Dep. NTIS, PC A03/MF AO1. 


esis. 

The effect of directional solidification on the yield strength of 
the Al-Si eutectic alloy has been studied. Eutectic alloys (Al-12.7 wt. 
% Si) were directionally frozen at growth rates, R, between 0.097 
cm/h and 47.0 cm/h through a temperature gradient of about 80°C/ 
cm. As found by Day and Hellawell, an oriented [001] Si fiber 
texture is obtained for rates less than 1.0 cm/hr, and at higher 

rowth rates microstructures similar to the as-cast eutectic are 

ound. At the lower growth rates, banded structures alternating rich 
in Si and lean in Si were also observed. Tensile measurements 
indicated that the yield strength is independent of R at growth rates 
less than ca. 1.0 cm/h, while at higher growth rates the strength 
increases linearly with R/sup 1/4/. Composite strengthening due to 
aligned Si microstructure at low R was not exhibited due to the 
preferential yielding within the banded structures. Yield strengths 
- higher growth rates are controlled by a precipitate spacing 
effect. 


60329 (LBL—6092) Interrelations of compositions, transforma- 
tion kinetics, morphology, and mechanical properties of alloy steels. 
Parker, E.R. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Mar 1977. Contract W-7405-ENG-48. 81p. (CONF-770312— 
4). Dep. NTIS, PC A05/MF AO. 

From Annual AIME meeting; Atlanta, Georgia, United 
States of America (USA) (Mar 1977). 

The strong influence of the fine-scale microstructural features 
on mechanical properties has become increasingly evident during the 
past decade. is is particularly true for fracture toughness of 
quenched and tempered alloy steels. Large differences in microstruc- 
ture can be produced by isothermal, rather than athermal, treatments 
in the bainite and upper martensite temperature ranges. The kinetics 
of transformation as well as the kinds and volume fractions of 
transformation products can be varied over wide ranges by relative- 
ly small changes in chemical composition. The effects of the 
common alloying elements on transformation kinetics, both separate- 
ly and in various combinations were determined experimentally. The 
synergistic effects of individual elements added as pairs of elements 
were not predictable from a knowledge of the effects of the individ- 
ual elements. Isothermal treatments, coupled with variations in the 
kinds and amounts of alloying elements, produced different morpho- 
logies, compositions, and volume fractions of the transformation 
products. The effects of such microstructural differences on tensile 
properties, pwede toughness, and fatigue characteristics were eval- 
uated. Beneficial effects were found, such as substantial increases in 
fracture toughness, with small changes in alloy content or with heat 
treatments that differed from those conventionally used. 


60330 (ORNL—5292) Creep-rupture properties of decarburized 
and aged 2 1/4 Cr—1 Mo steel. Kluech, R.L. (Oak Ridge National 
Lab., Tenn. (USA)). Aug 1977. Contract W-7405-ENG-26. 24p. . 
Creep-rupture studies were made on 2 '/, Cr-1 Mo steel that 

had been decarburized in sodium or thermally aged in an inert 
atmosphere for 26,500 hr at 566°C. Tests were made on the decar- 
burized specimens at 510 and 566°C and on the thermally aged 
imens at 566°C. The creep-rupture properties for both condi- 
tions were below the average properties for annealed 2 '/, Cr-1 Mo 
steel (the steel is annealed by slowly cooling from the austenitizing 
temperature to give a microstructure that is primarily proeutectoid 
ferrite). The difference was greatest for short rupture times. At long 
rupture times the creep-rupture properties for the aged and decar- 
burized steels approached the minimum for annealed steel. This 
approach of properties could be explained by changes in microstruc- 
tures that occur in 2 '/, Cr-1 Mo steel during elevated-temperature 
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exposure. The properties of the decarburized steel were somewhat 
below those for the thermally aged steel. This difference was attrib- 
uted to the larger amounts of MasC¢ and eta-carbide present in the 
thermally aged material than in the decarburized material. Ex 
lation of the creep-rupture properties to 10° hr indicated that the 
strengths for both the aged and decarburized steel exceeded the 
ASME code requirement for allowable stresses. 


60331 (UCRL—52287) Effect of machining on properties of 
impact-ground beryllium. Hanafee, J.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 14 Jun 1977. Contract W-7405- 
ENG-48. 27p. Dep. NTIS, PC A03/MF AOI. 

Previous studies indicated that twinning and microcracks 
introduced during machining degrade the mechanical properties of 
ingot beryllium and earlier grades of powder-origin beryllium. In 
this study on impact-ground beryllium we found that a 
caused by machining lowered the ultimate strength from 360 to 2! 
MPa (52,000 psi to 42,000 psi) and the elongation from 4% to less 
than 1% in the longitudinal direction—with similar results for the 
transverse direction. It is possible to restore the mechanical proper- 
ties by chemically removing the damaged layer or by heat treatment. 
It is also possible to avoid machining damage; mechanical — 
of a properly machined beryllium can be as high as carefully etc 
beryllium. 


60332 (UCRL—79192) Evaluation of large, multifilament — 
conductors with a new 12-Telsa tensile test apparatus. Deis, D. 
Hirzel, D.G.; Rosdahl, A.R.; Roach, D.R.; Freynik, H.S. Jr.; Zee: 
nik, J.P. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Jun 1977. Contract W-7405-ENG-48. 20p. (CONF- 
770801—5). Dep. NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

A large cryogenic tensile test apparatus has been constructed 
at the Lawrence Livermore Laboratory (LLL) as part of the NbsSn 
conductor program. This equipment was designed so that mechani- 
cal measurements can be made at 300, 77, or 4.2 K and critical 
current can be measured under simulated operating conditions as.a 
function of the strain on large, prototype conductors for fusion 
magnets. The maximum operating parameters of the machine are 
load = 2.23 x 105 N, magnetic field = 12 T, and conductor current 
= 10 kA. Some of the unique features of this equipment are 
described and preliminary mechanical and superconducting data on 
sample Nbs3S.i conductors discussed. 


60333 (UCRL—79712(Rev.1)) Response of porous beryllium to 
static and dynamic loading. Isbell, W.M.; Walton, O.R.; Ree, F.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jul 1977. Contract W-7405-ENG-48. 31p. (CONF-770706—19). Dep. 
NTIS, PC A03/MF AOI. 

From 6. AIRAPT international high-pressure conference: 
Boulder, Colorado, United States of America (USA) (25 Jul 1977) 

Previous investigations of the mechanical response of porous 
materials to dynamic loading have been extended to include the 
shock wave response of brittle metal. The complex response of 
berylliums of 10-15% porosity in two initial conditions been 
examined in a theoretical and experimental program to be described. 
The study has resulted in the development of constitutive relations 
placed in hydrocodes which are capable of accurately predicting 
wave propagation in the berylliums. A comprehensive set of static (0 
to 4 Gpa) and dynamic (0 to 44 Gpa) experiments was performed to 
measure the behavior of these brittle, porous materials to imposed 
loads. The results of the experiments guided a modeling effort which 
added several new features to aaah models, including deviatoric 
stresses, porosity-dependent relaxation time of pore closure, elastic- 
plastic reopening of pores, and improved compaction functions. 


60334 (UCRL—79762) Computer simulation of the Charpy V- 
notch toughness test. Norris, D.M. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Aug 1977. Contract W-7405- 
ENG-48. 18p. (CONF-770807—33). Dep. IS, PC A02/MF AOl. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

The dynamic Charpy V-notch test was simulated on a com- 
puter. The calculational models (for A-533 Grade B class 1 steel) 
used both a rounded and a flat-tipped striker. The notch stress/strain 
state was found to be independent of the three-point loading type 
and was most strongly correlated with notch-opening displacement. 
The dynamic stress/strain state at the time of fracture initiation was 
obtained by comparing the calculated deformed shape with that 
obtained in interrupted Charpy V-notch tests where cracking had 
started. The calculation was also compared with stress/strain states 
calculated in other geometries at failure. The distribution and parti- 
tion of specimen energy was calculated and adiabatic heating and 
strain rate are discussed. 


60335 (WARD-HT—3045-26) Basic creep- 
1100°F (593°C) of Type 304 stainless steel 


rupture testing at 
for uniaxially loaded 
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specimens with stress and strain gradients. Topical report. Manjoine, 
M.J. (Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Jun 1977. Contract EY-76-C-02-3045-006. . ; 

The results of tests of type 304 stainless steel at 1100°F 
(593°C) for uniaxially loaded specimens with stress and strain gradi- 
ents are described. The specimen models include: (a) Type C, a flat 
plate with a central hole, (b) Type D, a circumferentially notched 
bar, and (c) Type E, a flat plate with an eccentric load to produce 
combined tension and bending. The purpose of these tests under 
steady-load creep-rupture are: (1) to measure the strain distribution 
at a hole in a plate, the strain and time for crack initiation and the 
crack-growth rate under steady load. (2) to investigate the notch 
sensitivity as a function of stress and stress state. (3) to determine the 
characteristics of crack initiation and growth in notched bars under 
steady load. (4) to measure the strain distribution in a plate with an 
eccentric load, the relaxation of the bending load, and the strain and 
time for crack initiation. 


60336 (WARD-HT—3045-28) Crack initiation and growth in 
welds at 593°C, Manjoine, M.J. (Westinghouse Electric Corp., Madi- 
son, Pa. (USA). Advanced Reactors Div.). Aug 1977. Contract EY- 
76-C-02-3045. 24p. . 

Welds are often loaded under a high degree of plane strain. 
The crack initiation and crack growth at elevated temperature of a 
weldment under a high degree of plane strain was investigated. The 
weldment consisted of a central axial weld of type 308 stainless steel 
with controlled residual elements in a type 304 stainless steel plate. 
The length of the weldment was less than the width and the heads 
were reinforced to reduce the stress and to prevent lateral strain. 
Thus, the degree of plane strain was highest at the heads and 
decreased toward mid-length. For this axial weld specimen, the weld 
metal, the heat affected zone (HAZ) and the base metal are all 
loaded in parallel so that the overall axial deflections are the same. 
The rupture life for the weld metal at the stresses employed is about 
eight times that of the base metal. The purposes of the rupture tests 
performed at 1100°F (593°C) were to determine the strain for crack 
initiation and to study the factors which influence the crack growth 
rate. 


60337 Comparison of the single-crystal elastic constants of Th 
and a ThC,/sub ./ocs alloy. Greiner, J.D.; Peterson, D.T.; Smith, J.F. 
(Ames Laboratory-ERDA and Department of Materials Science and 
Engineering, Iowa State University, Ames, Iowa 50011). J. Appi. 
Phys.; 48: No. 8, 3357-3361(Aug 1977). 

The elastic constants of a single crystal of pure thorium have 
been measured over the temperature range 4.2—300 K. Measure- 
ments were repeated on the same crystal after sufficient carbon had 
been added to bring the composition to ThCo/sub ./ogs. The results 
show that carbor: addition strengthens thorium with respect to 
dilational deformation and with respect to torsional deformation 
along <110< directions, but weakens thorium with respect to 
torsional deformation along <100< directions. The changes with 
respect to torsional resistance result in a reduced anisotropy ratio, 
2C44/(Cir-Ci2). Carbon addition raises the Debye temperature by 
only ~3%. Magnetic susceptibility measurements were made on the 
crystal both before and after carbon addition. The overall results are 
in qualitative accord with a directional covaient character for the 
Th-C bonding interactions. 


60338 Relationship between ultrasonic Rayleigh waves and sur- 
face residual stress. Adler, L.; Cook, K.V.; Dewey, B.R.; King, R.T. 
(Oak Ridge National Lab., TN). Mater. Eval.; 35: No. 7, 93-96(Jul 
1977). 

Local variations of Rayleigh (surface) circumferential ultra- 
sonic wave velocity near a pipe-girth weld in large-diameter thin- 
wall type 316H stainless steel pipe were measured. The weldment 
was similar to those anticipated for the Liquid Metal Fast Breeder 
Reactor (LMFBR) piping systems. The residual stress distribution 
was estimated independently from shell theory for an elastic, infinite, 
thin shell with circumferential line loading. An upper bound on the 
magnitude of the residual stresses was estimated assuming the defor- 
mation of the shell was entirely elastic. The pattern of surface wave 
velocity variations matches the theoretical residual stress pattern 
closely. It is suggested that the monitoring of surface wave velocity 
variations might be used for characterizing residual stress patterns 
near critical welds in piping, aiding in design calculations, and for in- 
service monitoring of the state of stress of weldments. 


60339 Flow stress, subgrain size, and subgrain stability at elevat- 
ed temperature. Sherby, O.D.; Klundt, R.H.; Miller, A.K. (Stanford 
Univ., CA). Metall. Trans., A; 8: No. 6, 843-850(Jun 1977). 

From Conference on mechanical-thermal processing and dis- 
location substructure strengthening; Las Vegas, NV, USA (23 Feb 
1976). 

Well defined subgrain boundaries dominate the microstruc- 
tural changes occurring during plastic flow of polycrystalline metals 
at elevated temperature. The quantitative influence of subgrain size 
on elevated-temperature plastic flow is considered. Based on the 
results of tests under constant-stress and constant-structure condi- 
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tions, and equation is developed which predicts the creep rate as a 
function of subgrain size, stress, diffusion coefficient, and elastic 
modulus. In general, the subgrain size is a unique function of the 
current modulus-compensated flow stress, but if fine subgrains can 
be introduced and stabilized, large increases in creep strength may 
result. The applicability of the phenomenological relation developed 
to the behavior of dispersion-strengthened materials (where the 
second-phase particles may predetermine the effective subgrain size) 
is discussed. When subgrain effects are included, it is shown that the 
creep rate is less dependent on stacking fault energy than has been 
previously thought. 


60340 Cavitation erosion of face centered cubic metals. Vyas, B.; 
Preece, C.M. (State Univ. of New York, Stony Brook). Metall. 
Trans., A; 8: No. 6, 915-923(Jun 1977). 

The mechanical damage produced by cavitation, in simple fcc 
metals, e.g., aluminum, copper and nickel, was studied in order to 
determine the mechanism of cavitation erosion. The damage pro- 
duced within the incubation period was observed qualitatively by 
SEM and optical metallography and measured quantitatively by 
microhardness and X-ray diffraction. It has been shown that the 
deformation is massive in nature and extends throughout the bulk of 
the sample. This damage is caused by a shock-like stress pulse 
produced by the concerted collapse of a large number of bubbles. 
The erosion of these metals is dependent on the formation of 
undulations on the surface. The undulations deepen to form craters 
as cavitation proceeds and material is lost by ductile rupture from 
the lips of the craters. 


60341 Static strain-aging in commercial purity alpha titanium. 
Donoso, J.R. (Universidad Santa Maria, Valparaiso); Reed-Hill, R.E. 
Metall. Trans., A; 8: No. 6, 945-948(Jun 1977). 

Static strain-aging was investigated in commercial purity a- 
Ti, containing 0.41 at. percent of oxygen as the principal interstitial 
impurity. 17 4M grain size specimens, prestrained to 0.02 strain at a 
nominal strain-rate of 3.3 x 10°‘ s~', were aged in situ between 555 
and 630°K for lengths of time between 150 and 2.55 x 10° seconds. 
Both the upper and lower yield point increments were employed as 
measures of the aging progress. Under the stated conditions, the 
static strain-aging response of the titanium appeared to consist of 
four stages, of which only Stages 1 and 2 were considered in this 
work. Stage 1 corresponded to a Haasen and Kelly type of yield 
point, while Stage 2, after correcting for the time-independent yield 
point increment of Stage 1, conformed to Cottrell aging, i.e., the 
increase in flow stress after aging followed a t/sup */3/ behavior. 
The activation energy deduced for the process is in good agreement 
with that for the diffusion of oxygen in titanium. 


60342 Observations on the effect of cementite particles on the 
fracture of carbon steels. Rawal, S.P. (New 
England Metals Co., Providence); Gurland, J. Metall. Trans., A; 8: 
No. 5, 691-698(May 1977). 

The results of experimental studies of the influence of cemen- 
tite particles on the fracture toughness of a number of spheroidized 
carbon steels at low temperatures were analyzed in terms of current 
theories of crack-tip behavior. The fracture toughness parameter K/ 
sub IC/ was evaluated by using circumferentially notched and 
fatigue-cracked cylindrical specimens. The conclusions are summa- 
rized as follows: (1) In general, K/sub IC/ decreases with increasing 
volume fraction and increasing size of the carbide particles. (2) 
Crack initiation occurs at the carbide particles. (3) Crack propaga- 
tion occurs by cleavage if the stress conditions satisfy the Ritchie, 
Knott and Rice criterion that a critical cleavage stress is achieved 
over a minimum microstructural size scale. The critical stress is that 
required to propagate a crack from a particle and the minimum size 
scale is of the order of 1 to 2 grain sizes. (4) Crack propagation 
occurs initially by fibrous rupture if the stress intensification is 
insufficient to attain the critical cleavage stress. 


60343 Comparison of load relaxation data of Type 316 austenitic 
stainless steel with Hart's deformation model. Huang, F.H.; Ellis, 
F.V.; Li, C.Y. (Cornell Univ., Ithaca, NY). Metall. Trans., A; 8: No. 
5, 699-704(May 1977). 

Load relaxation experiments have been performed on Type 
316 stainless steel at temperatures up to 650°C. The resulting stress- 
plastic strain rate relationships below 500°C show the behavior of a 
sane equation of state. The experimental results suggest that at 
ower temperatures the deformation is controlled by dislocation 
glide and at higher temperatures dislocation glide becomes less 
important. Hart's phenomenological model based on a plastic equa- 
tion of state is used to account for the experimental data. 


60344 Analytical method for predicting plastic 

fiber composite materials. Flynn, P.L. (General Dynamics, Fort 

bi TX); Ebert, L.J. Metall. Trans., A; 8: No. 5, 723-728(May 
An analytical system was developed for prediction of the 

onset and of plastic flow of oriented fiber composite 

materials in which both externally applied complex stress states and 
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stress raisers were present. The predictive system was a unique 
combination of two numerical systems, the "SAAS II” finite element 
analysis system and a micromechanics finite element program. The 
SAAS II system was used to generate the three-dimensional stress 
distributions, which were used as the input into the finite element 
micromechanics program. Appropriate yielding criteria were then 
applied to this latter program. The accuracy of the analytical system 
was demonstrated by the agreement between the analytically pre- 
dicted and the experimentally measured flow values of externally 
notched tungsten wire reinforced copper oriented fiber composites, 
in which the fiber fraction was 50 vol pct. 


60345 Interpretation of high-temperature creep of Type 304 stain- 
less steel. Chopra, O.K.; Natesan, K. (Argonne National Lab., IL). 
Metall. Trans., A; 8: No. 4, 633- 638(Apr 1977). 

The elevated-temperature creep behavior of Type 304 stain- 
less steel is examined in terms of the measured effective and internal 
stresses. Results show that the mean effective stress is related to the 
applied stress by a power law of the form sigma* = a(sigma)/sup 
B/, where the constants a and £8 are functions of temperature. The 
dependence of creep rate on applied stress follows a power law, and 
the stress exponent is dependent on temperature. The latter behavior 
arises from the variation in the mean effective stress with applied 
stress and temperature. The creep rates are also described as a 
function of effective stress. The dislocation velocity-stress exponent 
obtained from stress-change tests is higher than the effective stress 
exponent evaluated from creep data. The dependence of creep rate 
on temperature at various values of effective stress yields a total 
activation energy of approximately the same magnitude as self- 
diffusion. 


60346 Zirconium modified nickel-copper alloy. Whittenberger, 
J.D. US Patent 4,012,237. 15 Mar 1977. Sp. 

A zirconium-modified, precipitation-strengthened _ nickel- 
copper alloy for use in a catalytic reactor which reduces nitrogen 
oxide from internal combustion engines is described. This material 
has a nominal composition of Ni-30 Cu-0.2 Zr and is characterized 
by improved high temperature mechanical properties. 


60347 Substructural development during low cycle fatigue of 
AISI 304 stainless steel at 649°C, Nahm, H. (Univ. of Cincinnati); 
Moteff, J.; Diercks, D.R. Acta Metall.; 25: No. 2, 107-116(Feb 1977). 

The substructural development during high temperature low 
cycle fatigue of type 304 stainless steel has been investigated by 
transmission electron microscopy. Hour glass type specimens have 
been tested to different fractions of fatigue life under a total strain 
range of 2% with a cyclic strain rate of 4 x 10~* sec” ' at 649°C. Cells 
were observed to form within 0.4% of the fatigue life well before the 
onset of the saturation state which was reached after 4% of the 
fatigue life. It was also found that the cell intercept size decreases 
until the saturation state is reached and that the misorientation angle 
between adjacent cells and the volume fraction occupied by cells 
increases throughout the fatigue life. The observations are discussed 
in terms of the recent theoretical predictions. 


60348 High strain rate tensile properties of annealed 2 1/4 Cr—1 
Mo steel. Klueh, R.L. (Oak Ridge National Lab., TN); Oakes, R.E. 
Jr. J. Eng. Mater. Technol.; 98: 361-368(Oct 1976). 

The high strain rate tensile properties of annealed 2'/, Cr-1 
Mo steel were determined and the tensile behavior from 25 to 566°C 
and strain rates of 2.67 x 10-® to 144/s were described. Above 0.1/s 
at 25°C, both the yield stress and the ultimate tensile strength 
increased rapidly with increasing strain rate. As the temperature was 
increased, a dynamic strain aging peak appeared in the ultimate 
tensile strength-temperature curves. The peak height was a maxi- 
mum at about 350°C and 2.67 x 10-*/s. With increasing strain rate, a 
peak of decreased height occurred at progressively higher tempera- 
tures. The major effect of strain rate on ductility occurred at 
elevated temperatures, where a decrease in strain rate caused an 
increase in total elongation and reduction in area. 


60349 Heat-to-heat variation in creep properties of types 304 and 
316 stainless steels. Sikka, V.K.; McCoy, H.E. JR.; Booker, M.K.; 
Brinkman, C.R. (Oak Ridge Nat! Lab, Tenn). Am. Soc. Mech. Eng., 
[Pap.]; No. 75-PVP-26, 1-9(1975). 

A wide variation in creep-rupture and lon oe creep prop- 
erties of 20 heats of type 304 and seven heats of type 316 stainless 
steel was observed. The observed variation in 1000-hr creep-rupture 
strength has been related to the corresponding ultimate tensile 
strength variation by a relationship between creep-rupture strength 
and ultimate tensile strength which was further extended for mini- 
mum-expected 10°-hr creep-rupture strength data reported in the 
literature. The heat-to-heat variation in ultimate tensile strength for 
both types 304 and 316 stainless steel is explained in terms of carbon 
plus nitrogen content and grain intercept. The time to onset of third- 
stage creep for various heats of type 304 and 316 stainless steel was 
related to time to rupture by relationships that are independent of 
test temperature, for test times reaching 22,622 hr. 
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60350 (ORNL-tr—4380) Metallurgical factors exerting = influ- 
ence in the ductility of structural steels. Dollet, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). gen] 
Translation by N. Graves from pp 293-334 of 17th colloquium of 
metallurgy, Saclay, France, 1974. (CONF-740688—12). . Dep. 
NTIS, PC A03/MF A0O1. 

From 17. colloquium on metallurgy, mechanical and metallur- 
gical factors of rupture in nuclear industry; Saclay, France (24 Jun 
1974). 

The industrial means a metallurgist can use to improve the 
ductility of steel are discussed. The problem is studied as it — 
to carbon steels and alloys (containing less than 10% 
elements). The change in the ductility pecrgiion ss 
especially the resilience and the N.D.T. ‘Ni Ductilit Duetility Te Temperature, 
obtained with the Pellini drop-hammer), as a function of the manu- 
facturing processes: means of production, transformation (lamina- 
tion, forging), heat treatment, welding and stress-relief treatment. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 59290, 59296, 60271, 60283, 
60287, 60322, 60409, 61516, 61518 


60351 (AD-A—039898) An Joes annem study of magnetic ma- 
terials and magnetic transitions. Final technical report 1 Jul 70-30 Jun 
76. Anderson, E.E.; Arajs, S. (Clarkson Coll. of Tech., Potsdam, 
N.Y. (USA)). 30 Jun 1976. Contract N00014-76-C-0051. 86p. NTIS 
PC A05/MF AOI. 

The most important accomplishments of this project are the 
development of a new method for the determination of critical 
indices; the determination of critical indices for europium, rutetium 
and yttrium Iron Garnets, and nickel-copper alloys; the emergence 
of a unified correlation between the Neel temperatures and anoma- 
lies in the electrical transport properties of numerous binary chromi- 
um alloys; the new studies of the behavior of localized magnetic 
moment in itinerant electron antiferromagnetics; the partial mapping 
of the magnetic phase diagram of the gadolinium-samarium system; 
and the demonstration of the existence of localized mo- 
ments in paramagnetic nickel and binary nickel alloys at high tem- 
peratures. 


60352 (BNL—22753) Hydrogen poisoning of the CO oxidation 
reaction on Pt and Pd under ultrahigh vacuum conditions. Strozier, 
J.A. (Brookhaven National Lab., Upton, N.Y. (USA)). pei Con- 
tract EY-76-C-02-0016. 4p. (CONF- 770908—2). Dep. NTIS, PC 
A02/MF AO1. 

From 7. international Vac. con and 3. international con- 
ference on solid surfaces; Vienna, Austria (12 Sep 1977). 

The poisoning by hydrogen of the catalyzed oxidation of CO 
on Pt and Pd under ultrahigh vacuum conditions was inv 
ac pulsing techniques are used in which the pressure of the reactant 
CO in the reaction chamber is modulated periodically by means of a 
fast piezoelectric ultrahigh vacuum valve, and the ac component of 
the product CO: is recorded mass spectroscopically by phase-sensi- 
tive techniques. The ac COz production rate is measured as a 
function of hydrogen pressure (1 - 10 x 10~* toor) at constant CO 
and O» pressures (approximately equal to 5 x 10~* torr), and constant 
temperature (approximately equal to 700 K). Exact theoretical calcu- 
lations of CO2 production rates were carried out employing several 
models, i.e., oxygen burn-off by hydrogen, incorporating both the 
Eley- Rideal and Langmuir-Hinshelwood mechanisms. From a com- 
parison with the experimental results, the probable reaction is of the 
Langmuir-Hinshelwood type and the relevant rate constant is also 
determined. These results are compared with other results in the 
literature on hydrogen oxidation on the surface of Pt. 


60353 (CALT—822-94) Remanent magnetization of amorphous 
La—Gd—Au alloys with high Gd content. Poon, S.J.; Durand, J. 
(California Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of 
Engineering Materials). Apr 1977. Contract EY-76-C-03-0822. 19p. 
Dep. NTIS, PC A02/MF AOI. 

Results of bulk magnetic measurements are reported for splat- 
cooled amorphous alloys (La/sub 100-x/Gd/sub x/)soAuzo over the 
concentrated region between the dilute (x 1 at.%) and the ferro- 
magnetic range (x < 70 at.%). For x 40 at.% alloys, low field 
susceptibility maxima occur at temperatures proportional to x, and 
the reduced remanent magnetization M/sub rs/(T)/x depends only 
on the reduced temperature T/x. Our results are analyzed in the 
spirit of a phenomenological model of uncompensated magnetic 
clouds. The interplay of the RKKY interaction and of the anisotro- 
pic dipolar forces is sufficient to account for the order of magnitude 
of the remanent magnetization for x 40 alloys. 


60354 (CALT—822-96) Magnetic and transport properties of 
amorphous ferro magnetic Gd—Au, Gd—Ni and Gd—Co alloys ob- 
tained by splat-cooling. Durand, J.; Poon, S.J. (California Inst. of 
Tech., Pasadena (USA)). Jun 1977. Contract EY-76-C-03-0822. 16p. 
Dep. NTIS, PC A02/MF AO1. 





6222 ENERGY RESEARCH ABSTRACTS 


We present the results of magnetization and transport mea- 
surements on the amorphous GdsoAuz0, GdesNisz and GderCoss 
alloys over a temperature range of 1.8 to 300°K in fields up to 75 
kOe. ferromagnetic alloys obtained by splat-cooling have 
Curie temperatures Pysub c/ of I 150, 125 and 175°K, respectively. 
The saturation moment per Gd atom extrapolated to 0°K is estimat- 
ed to be 7 +- 0.1 u/sub B/. The exchange integrals for Gd-Au and 
Gd-Ni are determined from the value of T/sub c/ and from the 
temperature di ce of the saturation magnetization. The zero- 
field resistivity for Gd-Ni and Gd-Co exhibits maxima around T/sub 
c/. We present some preliminary results of magnetoresistivity mea- 
surements with applied field parallel and perpendicular to the foil 

lane. The anisotropy is in-plane for Gd-Co. For the Gd-Au and Gd- 
Ri alloys, there is no well-defined easy axis. 


60355 (CONF-770575—2) Ion microprobe investigation of the 
high temperature decalibration of AleOs; insulated Pt-Rh thermocou- 
ples. Christie, W.H.; Kollie, T.G. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 3p. Dep. NTIS, PC A02/ 
MF AOl. 

From 25. annual conference on mass spectrometry and allied 
topics; Washington, District of Columbia, USA (29 May yous 

Tantalum sheathed Pt/Pt-Rh thermocouples used in —_ 
temperature service were sectioned and analyzed by ion micropr 
analysis to determine their failure mode. Failure was shown to be 
due to reaction of the Pt and Pt-Rh thermoelements with the AlOs 
insulator. (GHT) 


60356 (IS-M—81) Influence of crystal field interaction on the 
thermal behavior of ErAk. Inoue, T.; Sankar, S.G.; Craig, R.S.; 
Wallace, W.E.; Gschneidner, K.A. Jr. (Ames Lab., lowa (USA)). 
1976. Contract W-7405-ENG-82. 8p. (CONF-760920—2). Dep. 
NTIS, PC A02/MF AOl1. 

From 2. international conference on the crystal field effects in 
metals = alloys; Zurich, Switzerland (1 Sep 1976). 

Low temperature heat capacities were measured in an adiaba- 
tic calorimeter for ErAlk and LuAk in the temperature range 4.2 - 
300°K. ErAl, exhibits a A-type anomaly in the heat capacity vs. 
temperature curve peaking at 10.2°K and a Schottky anomaly at 
nearly 23°K. Heat capacities of LuAlz were utilized to characterize 
the lattice and electronic contributions in ErAls. The excess entropy 
calculated for ErAk is nearly R In(2J+1) at room temperature and 
is suggestive of the fact that the degeneracy of the lowest ground 
state is completely lifted. Detailed calculations were performed to 
evaluate the influence of the cubic crystal field in ErAl on the ‘Iis/2 
ground state multiplet of the Er** ion. Two sets of crystal field 
parameters which describe the heat capacity results satisfactorily 
were extracted from our study (B°, = -1.53 x 10-7 ev, B°s = -0.66 x 
10-* ev and B®, = 0.48 x 1077 ev, B®, = -1.18 x 10~® ev). It is 
concluded that ma —- caine in ErAk takes place within the 
I'*, quartet state. results are discussed in the light of recent 
studies on other RAl compounds. 


60357 (IS-M—98) Absolute linear expansivities for silicon, 
copper, and aluminum from 10 K to 340 K. Swenson, C.A. (Ames 
Lab., Iowa (USA)). 1977. Contract W-7405-ENG-82. 15p. (CONF- 
770537—10). Dw NTIS, PC A02/MF AO1. 
From 7. symposium on thermophysical pepeaes Gaithers- 
burg, Maryland, United States of America (USA) ody May 1977). 
An absolute capacitance dilatometer has been used to deter- 
mine the | linear thermal expansivities for high purity copper, alumi- 
num and silicon from below 10°K to above room temperature. The 
accuracy of the results for the lowest expansion material, silicon, 
varies from 10~'° K~' at low temperature to 10~® K~' or 0.1 percent 
(whichever is greater) from 77°K to 340°K. These data coincide 
with high quality room temperature results to better than 0.2 per- 
cent, and appear to be more smooth than published data at lower 
tem tures. The co and aluminum results show systematic 
deviations of up to 0.4 percent from previous precision data between 
77°K and 300°K, although the agreement is 0.2 percent at room 
temperature. Each of these substances would appear to be useable as 
a thermal expansion reference standard over a wide range of tem- 
perature, with silicon having the greatest utility since for most 
temperatures its expansivity is at least an order of magnitude smaller 
than that of the metals. 


60358 (IS-M—99) Scandium puzzle: what are its intrinsic proper- 
ties. Gschneidner, K.A. Jr.; Tsang, T.W.E.; Queen, J.; Legvold, S.; 
Schmidt, F.A. (Ames Lab., lowa (USA)). 1977. Contract W-7405- 
ENG-82. 15p. (CONF-770717—2). Dep. NTIS, PC A02/MF AOI. 

From International conference on rare earths and actinides; 
Durham, United Kingdom of Great Britain and Northern Ireland 
(UK) (4 Jul 1977). 

The heat capacity of three different electrotransport refined 
Sc samples has been measured from | to 20 K. The resultant y and 
theta/sub D/ values are 10.337 +- 0.015 mJ/g-at. K? and 346.7 +- 
0.8 K, respectively. The influence of Mg, Fe and Zr impurities on 
the heat capacity have been studied. In the case of Fe a variety of 
results can be obtained by changing the Fe concentration and heat 
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treatment, both a pure Kondo and a spin glass system to exist 
in these alloys. The effect of electron concentration (Mg lowers it 
and Zr increases it) changes is consistent with the theoretical 
structures and ap to explain the variation of y with Mg or Zr 
additions. The eve in theta/sub D/ with these two alloying 
agents is anomalous and has not yet been explained. The results of 
electrical resistivity measurements on electrotransport refined Sc 
single crystals are also presented. 


60359 (IS-M—101) Recent developments of soft magnetic materi- 
als. Chen, C.W. (Ames Lab., Iowa (USA)). 1977. Contract W-7405- 
ENG-82. 10p. (CONF-770820—1). Dep. NTIS, PC A02/MF AO0Ol1. 

From International conference on magnetic alloys and oxides; 
Haifa, Israel (15 Aug 1977). 

Two recent developments of soft magnetic materials are 
reviewed. New 3% Si-Fe laminations will enable transformers to 
operate at higher inductions with greater efficiency and less noise. 
Meanwhile, bubble memory technology has been firmly established 
to bridge the capacity-data retrieval time gap between semiconduc- 
tor memories and the electromechanical machines. 


60360 (IS-T—766) properties of MnPt. Severin, C.S. 
(Ames Lab., Iowa (USA)). Jun 1977. Contract W-7405-ENG-82. 
69p. os NTIS, PC A04/MF AOI. 

esis. 

The magnetic properties of quenched and annealed powder 
specimens of MnPt were investigated using x-ray diffraction, — 
tization measurements and neutron diffraction techniques. Thin 
of MnPt were prepared by rf sputtering techniques and the films 
were investigated by x-ray diffraction and magnetization measure- 
ments. The powder specimens of MnPt were found to be typically 
antiferromagnetic in an Llo structure with Mn atoms occupying the 
(001) planes. The Mn moments were antiparallel to their nearest 
neighbors in the (001) planes. The atomic moment of Mn is (4.1 +- 
.2) u/sub B/ for the annealed specimens and (3.9 +- .2) 4/sub B/ for 
the quenched specimens. Neutron data failed to determine whether 
or not Pt carries a moment. Assuming a moment associated with the 
Pt atoms, the maximum value is 0.2 y/sub B/ per atom. The 
quenched specimens contained small ferromagnetic regions probably 
with a composition of 18-32 at. percent Mn. The sputtered films of 
MnPt were highly disordered in all but one specimen, which was 
amorphous. The films were ferromagnetic with the deduced Mn 
moment of (3.0 +- .3) 4/sub B/ per atom, which may not represent 
the true value because the films were not entirely ferromagnetic. 


60361 (LA-UR—77-1900) Equation-of-state experiments in the 
pressure region near 20 megabars. Ragan, C.E. III; Silbert, M.G.; 
Diven, B.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 22p. (CONF-770706—28). Dep. NTIS, 
PC A02/MF AOl1. 
From 6. AIRAPT international high-pressure conference; 
ae Colorado, United States of America (USA) (25 Jul 197). 
As part of a program to determine equation of state data at 
high pressures using underground nuclear explosions, a point on the 
Hugoniot of molybdenum was determined at 2.0 TPa (20 Mbar). The 
bar experiment is described in detail. Another recent experi- 
ment, using contact pins, is briefly described. (GHT) 


60362 (SAND—77-0978C) Role of pressure in the study of the 
FERMI surface. Schirber, J.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 16p. (CONF-770722—1). 
Dep. NTIS, PC A02/MF AO0O1. 

From International conference on ~ ¢ poe and low 
temperature physics; Cleveland, Ohio, USA (20 Jul 1977). 

Pressure studies of the Fermi surface are providing critical 
tests for the physical significance of model descriptions for the 
electron structure of metals. Work since the most recent reviews is 
cited. The solid and fluid He pressure techniques used in on-going 
studies on Gd, U and Th are described briefly and results on these 
materials are discussed. 


~~ (UCRL—79322) Determination of sound velocity in liquid 

at temperatures greater than 4000K. Gathers, G.R.; Shaner, 

iw. W.; Calder, C.A.; Wilcox, W.W. (California Univ., Livermore 

(USA). Lawrence Livermore Lab.). 31 Mar 1977. Contract W-7405- 

ENG-48. 24p. (CONF-770507—5). Dep. NTIS, PC A02/MF AOI. 

From 23. ISA symposium and conference; Las Vegas, 
Nevada, United States of America (USA) (1 May 1977). 

t techniques for measuring sound velocity in liquid 
metals have been limited by the use of transducers which cannot 
survive in extreme temperature conditions. These methods also 
require relatively long measurement times. We are developing an 
alternate noncontacting method which may be used with very Sort 
experimental times approximately 1 ws) and very high temperatures 
(T greater than 6000' Our goal is to use it with our isobaric 
expansion apparatus in which we resistively heat wire samples under 
high pressure argon gas while measuring thermal expansion, —_ 
alpy, and temperature. Since we can already determine the 
heat C/sub p/ and the bulk thermal expansion coefficient a bor the 
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liquid, addition of a sound velocity measurement would allow us to 
determine the Gruneisen parameter y/sub G/, specific heat C/sub 
V/, isothermal compressibility K/sub T/, the entropy derivative 
(delta s/delta v)/sub T/ and the internal energy derivative (delta u/ 
— v)/sub T/, This paper describes the technique and the progress 
to date. 


60364 (UCRL—79322(Rev.1)) Determination of sound velocity 
in liquid metals at temperatures above 4000 K. Gathers, G.R.; Shaner, 
J.W.; Calder, C.A.; Wilcox, W.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 6 Jun 1977. Contract W-7405- 
ENG-48. 8p. (CONF-770537—9). Dep. NTIS, PC A02/MF AOI. 
From 7. symposium on thermophysical properties; Gaithers- 
burg, Maryland, United States of America (USA) (10 May 1977). 
Present techniques for measuring sound velocity in liquid 
metals have been limited by transducers that cannot survive in 
extreme temperatures for the long periods these techniques require. 
We are developing an alternative, noncontacting technique that 
takes very little time (approximately 1 ys) and can be used at very 
high temperatures (above 6000 K). We hope to use this method with 
our isobaric-expansion apparatus, in which we measure the thermal 
expansion, enthalpy, and temperature of wire samples electrically 
heated under high-pressure argon gas. Because we can already 
determine the specific heat C/sub p/ and the bulk thermal-expansion 
coefficient a for liquid metals, sound-velocity measurement would 
aliow us to determine the Gruneisen parameter y/sub G/, specific 
heat C/sub v/, isothermal compressibility K/sub T/, entropy deriva- 
tive (delta S/delta v)/sub T/, and internal-energy derivative (delta 
u/delta v)/sub T/. This paper describes this technique and the 
progress we have made with it to date. 


60365 (UCRL—79586) Thermophysical and transport properties 
of metals at high pressure and very high temperature. Shaner, J.W.; 
Gathers, G.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 28 Jun 1977. Contract W-7405-ENG-48. 13p. 
(CONF-770706—24). Dep. NTIS, PC A02/MF AOI. 

From 6. AIRA international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

Simultaneous measurements of enthalpy, specific volume, 
temperature, and electrical resistivity for lead and uranium were 
measured. From the measured data, estimates of the bulk modulus 
and sound velocity in these metals are made. (GHT) 


60366 Compact vapor deposition system. Musket, R.G.; Pendley, 
M.H. (Sandia Laboratories, Livermore, California 94550). J. Vac. 
Sci. Technol.; 14: No. 4, 1036-1037(Jul 1977). 

The design, construction, and operation of a compact vapor 
deposition system is described.(AIP) 


60367 Deviations of the equilibrium order parameter from mean 
field theory in superconducting aluminum films. Gray, K.E.; Schuller, 
I. (Argonne National Laboratory, Argonne, Ilinois). J. Low Temp. 
Phys.; 28: No. 1, 75-81(Jul 1977). 

Superconducting aluminum films show deviations from the 
mean field theory prediction of the temperature dependence of the 
equilibrium order parameter close to T/sub c/. We show that these 
deviations can be explained by intrinsic variations in T/sub c/ from 
grain to grain. When the coherence length is larger than the grain 
size, the deviations will occur over a much smaller temperature 
interval than the intrinsic variations because of the proximity effect. 


60368 Hydrogen permeability of Haynes alloy-188. van De- 
vonter, E.H. (Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 
66: No. 3, 325-328(May 1977). 

Minimization of tritium migration through proposed fusion 
reactor construction materials is essential both for the prevention of 
large scale tritium releases to the environment and for the safety of 
fusion reactor personnel. The purpose of this letter is twofold: (1) to 
describe the apparatus and methods presently in use in our laborato- 
ry for hydrogen isotope permeation measurements and (2) to present 
data obtained for Haynes-188, an alloy that offers exceptional 
strength and oxidation resistance to 1100°C. 


60369 Low-temperature (to 15 K) conductivity of the compound 
Nb-H. Khodosov, E.F.; Shkar’, V.F. (Physicotechnical Institute, 
Ukrainian Academy of Sciences). JETP Lett. (USSR) (Engl. Transi.); 
25: No. 7, 289-290(5 Apr 1977). 

No evidence is found that Tc of niobium decreases with 
increasing hydrogen concentration. AIP 


60370 Low-temperature transport effects in tungsten. Batdalov, 
A.B.; Katrich, N.P.; Red’ko, N.A.; Tamarchenko, V.1.; Shalyt, S.S. 
(A. F. loffe Physicotechnical Institute, Academy of Sciences of the 
USSR, Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 19: No. 3, 
389-395(Mar 1977). 

An experimental study was made of low-temperature trans- 
port effects in tungsten single crystals of different purities. The 
electrical and thermal resistivities were measured in both zero mag- 
netic field and in fields of different strengths, and the Nernst effect 
was measured at high fields. These experimental results made it 
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possible to analyze the effect of impurities, reveal size 

explain the role of small-angle carrier scattering by phonons in the 
size effects. Magnetic fields were used to investigate 

dences specific to tungsten as a compensated metal with a c 
Fermi surface, and the temperature dependence of the effective 
carrier mean free path was also established. The thermal conductiv- 
ity of pure tungsten single crystals in the range of e! 
scattering showed a temperature considerably t 
from that expected, and some suggestions as to the physical origin of 
this were put forward. The specific p of tungsten as a 
compensated metal with closed orbits led us to use the high- 
field Nernst effect to find and estimate reliably the effect of elec- 
tron—phonon drag at T<25degreeK. 


60371 _— --Waller factor and x-ray characteristic tempera- 
ture of metals in the Y—Pd series. Korsunskii, M.I.; Genkin, Y.E.; 
Vigdorchik, L.I. Sov. Phys. - Solid State (Engl. Transl.); 19: No. 3, 
503-504(Mar 1977). 

By measuring the temperature dependences of the intensities 
of Debye reflections in the range eS, ee | the Debye- 
bay Bk factor was Pectin. tinny, ‘or a-Zr, Nb, Mo, Ro, Rh, and 

(AIP) 


60372 Conduction electron g-factor in Au. Crabtree, G.; Ketter- 
son, J. (Argonne National Laboratory, Argonne, Illinois). J. Low 
Temp. Phys.; 26: No. 5, 755-762(Mar 1977). 

We report measurements of the angular dependence of the 
orbitally averaged conduction electron g-factor in Au for neck, 
rosette, dog bone, and belly orbits determined from the absolute 
amplitlude of the associated de Haas-van Alphen oscillations. 


60373 de Haas-van Alphen measurements and phase shift analysis 
of electronic scattering anisotropy in solid solutions of Ga in Au. Dye, 
D.; Ketterson, J.; Lowndes, K.; Crabtree, G.; Windmiller, L. (De- 
partment of Physics and the Materials Research Center, Northwest- 
ern University, Evanston, Illinois). J. Low Temp. Phys.; 26: No. 5, 
945-951(Mar 1977). 

Measurements of the electronic scattering anisotropy due to 
dilute concentrations of gallium in gold have been carried out using 
the de Haas-van Alphen effect. These measurements have been 
analyzed using the partial wave approach, and the results have been 
compared with those for other noble metal-heterovalent impurity 
systems. Gallium, which has a valence difference of 2 with respect to 
gold, exhibits a much smaller change in lattice constant upon alloy- 
ing than any of the other noble metal-heterovalent impurity systems 
studied to date. The results reported here indicate that the Friedel 
phase shifts for solid solutions of Ga in Au ndicate that the Coulomb 
potential is effectively screened within a relatively short distance 
from the impurity site. 


60374 Doppler-shifted cyclotron resonance and doppleron-phonon 
resonance in molybdenum. “Galkin, A.A.; Tsymbal, L.T.; Grishin, 
A.M.; Butenko, T.F. (Donetsk Physico-technical Institute, Ukrainian 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 2, 
87-91(20 Jan 1977). 

We investigated theoretically and experimentally resonance 
absorption of transverse ultrasound waves in molybdenum single 
crystals in a magnetic field parallel to the wave vector of the sound. 
In addition to several series of Doppler-shifted acoustic cyclotron 
resonance, we observed a resonant absorption maximum due to 
excitation of a doppleron in the metal. 


60375 Temperature minimum of the resistivity of beryllium. 
Egorov, V.S.; Varyukhin, S.V. JETP Lett. (USSR) (Engl. Transl.); 
25: No. 1, 52- 54(5 Jan 1977). 

A minimium has been observed in the temperature depen- 
dence of the resistivity rho(T) of beryllium. The value and position 
of the minimum agree with estimates obtained from 1 the theory of 
Kozlov and Flerov (Abstracts of Nineteenth Conference on Low 
Temperature Physics, Minsk, 1976 [in Russian], page 200). It is 
suggested that the possible contribution due to the Kondo anomaly 
[J. Kondo, Solid State Physics 23, 184 (1969)] should be much less 
than the observed effect. 


60376 Magnon component of the resistivity in single-crystal ter- 
bium-yttrium alloys. Belov, K.P.; Nikitin, S.A.; Posyado, V.P.; Chu- 
prikov, G.E. (Moscow State University). Sov. Phys. - JETP (Engl. 
Transl); 71: No. 6, 1162-1167(Dec 1976). 

The resistivity of crystals of terbium-yttrium alloys was inves- 
tigated in a wide range of concentrations at temperatures from 4.2 to 
400°K. The magnon part of the resistivity was separated. The 
effective mass of the conduction electrons m/sup asterisk/and the s-f 
exchange parameter were calculated on the basis of the formulas of 
the indirect-exchange theory. A change was observed in the Fermi 
surface in the concentration region (40—S0) at.%Y, thus indicating a 
strong connection between the structure of the Fermi surface and 
the magnetic properties of the terbium-yttrium alloys. It is shown 
that the residual resistivity due to the spin disorder rho/sub M//sup 
res/, greatly exceeds the electrostatic contribution to rho/sub res/. 
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60377 Nature of magnetic anisotropy of dysprosium. Paramagne- 
tic of jum-yttrium alloys. Demidov, V.G.; Levi- 
tin, R.Z.; Chistyakov, O.D. (Moscow State University). Sov. Phys. - 
JETP (Engl. Transl); 71: No. 6, 1256-1259(Dec 1976). 

The magnetic susceptibility of single-crystal dysprosium-yt- 
trium alloys was measured in the basal plane and along the hexagon- 
al axis. It is shown that the susceptibility of these alloys obeys the 
Curie-Weiss law, the effective magnetic moments along the different 
directions are equal, and the paramagnetic Curie temperatures are 
different. The difference between the paramagnetic Curie tempera- 
tures in the basal plane and along the hexa; — axis does not depend 
on the dysprosium concentration in the alloys. This, as revealed by 
comparison with the theoretical models of magnetic anisotropy 
demonstrates that the magnetic anisotropy of dysprosium-yttrium 
alloys is of the one-ion type. 


60378 Sputtering yields of 1 to 20 keV light ions on stainless 
steel. von Seefeld, H.; Schmidl, H.; Behrisch, R.; Scherzer, B.M.U. 
(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 
many, F.R.)). J. Nucl. Mater.; 63: 215-221(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America payee tly Feb 1976). 

Sputtering yields for 1 to 20 keV H*, D*, He*, Ne* and Ar* 
ions on stainless steel films have been measured. The films with a 
thickness of 0.1 to 1 4m were sputter deposited onto polycrystalline 
Be substrates. Rutherford backscattering of 2 MeV He* ions was 
used for in situ measurement of the thickness of the stainless steel 
film. The sputtering yields were obtained from the slope of the 
decrease in film thickness with increasing sputtering ion dose. The 
measured yields agree well with yields obtained by weight loss in 
this laboratory, they are however lower than those published earlier. 


60379 Sputtering of adsorbed layers by ion bombardment. Tag- 
lauer, E.; Beitat, U.; Marin, G.; Heiland, W. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). J. Nucl. 
Mater.; 63: 193-198(Dec 1976). 

From 2. iienandoudl conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America aly 16 Feb 1976). 

See CONF-760209— 

Sputtering of adsorbed species by particle bombardment is a 
major source of contamination in present-day thermonuclear de- 
vices. Nevertheless, there have been very few systematic studies of 
the sputtering processes which produce this contamination. These 
questions were investigated, both experimentally and numerically, 
for systems with various projectile and target mass ratios. The 
sputtering of S and O from Ni (111) and Ni (110) surfaces by Ar*, 
Ne* and He* ions was studied between 100 and 1600 eV. The 
sputtering cross-sections increase with ion mass and energy from 
10-'* to 10° '* cm? for S in the observed range of parameters and are 
lower for oxygen. There is a maximum for an impact angle of about 
30° relative to the surface. These results are generally confirmed by 
numerical studies with a modification of the computer program 
MARLOWE. Aliso the influence of various parameters, such as 
surface binding energy, surface geometry, impact angle, etc. are 
discussed. The theoretical estimates of Winters and Sigmund are 
applied to the system under investigation. These calculations yield 
the right order of magnitude for the sputtering cross-sections. Ac- 
cording to these results the main contributions to sputtering are from 
direct knock-off effects and from backscattered primaries, with a 
smaller contribution arising from the sputtering of the base material. 


Superconducting properties and the structural transition in 
- a with the A-15 lattice. Gor’kov, L.P.; Dorokhov, O.N. (L. 
D. Landau Institute of Theoretical Physics, USSR Academy of 
Sciences). Sov. Phys. - JETP (Engl. Transl); 44: No. 5, 1014- 
1022(Nov 1976). 

The dependence of T/sub c/ on composition and strain is 
computed and compared with the corresponding dependence of T/ 
sub m/. It is shown that the superconducting and structural proper- 
ties of the A-15 compounds can be described, at least qualitatively, in 
the quasi-one-dimensional model previously developed by the au- 
thors. It is assumed that the superconductivity mechanism is analo- 
gous to that of the BCS theory. The upper critical field, H/sub c/2, 
of the VsSi and NbsSn compounds turns out to be much higher than 
that of V or Nb. 


60381 Resistance anomalies in FCC lanthanum, praseodymium, 
and neodymium under . Wittig, J. (Kernforschungsanlage, 
Juelich, Ger.). pp 866-872 of In Proceedings of the 12th rare earth 
research conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United — of America te (18 Jul 1976). 

See CONF-760706—P2 

hy of inflection in the R(T) characteristics for Pr at 
approx. 51 kbar and for Nd at approx. 101 kbar have been discov- 
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ered. These shift rapidly to higher temperatures with increasing 
pressure. (GHT) 


60382 Hypothesis concerning the commencement of the series of 
rare earth metals. Wittig, J. (Kernforschun e, Juelich, Ger.). 
pp 873-880 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

~~ CONF-760706—P2 

ypothesis is presented wherein Cs and Ba may be turned 

into Ba 4f-band metals at high pressure; that Cs and Ba 
may be pressure-induced rare earth . The new idea is that the 
rare earth series commences fairly gradually rather than abruptly. 
Some of the evidence for this proposal is reviewed. (GHT) 


60383 Advances on thermochemistry of rare earths alloys. Bor- 
sese, A.; Borzone, G.; Calabretta, A.; Capelli R R.; Ferro, R. (Univ., 

Genoa). pp 881-890 of In Proceedings of the 12th rare earth research 
conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver 
(1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2 

The values of the heats of formation so far obtained on alloys 
of rare earths with V° group elements are summarized. 5 figures, ft 
references. (GHT) 


60384 Magnetic and electric properties of cerium-based alloys: 
the effects of the valence transition. Lawrence, J.M.; Parks, R.D. 
(Univ. of Rochester, NY). pp 977-983 of In Proceedings of the 12th 
rare earth research conference. Vol. II. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

The existence of a readily accessible critical point in Ce/sub 
1-x/Th/sub x/ makes it possible to explore three regions of interest: 
the vicinity of the critical point, and the integral and intermediate 
valence states away from the phase transition. To this end, the 
electric resistivity and magnetic susceptibility of Ce/sub 1-x/Th/sub 
x/ was measured over the interval (4.2 to 350 K) for a series of 
concentrations bracketing Xo. (GHT) 


60385 Model potential study of phonon dispersion in scandium 
and yttrium. Kulshrestha, O.P.; Upadhaya, J.C. (Agra Coll., India). 
pp 1014-1023 of In Proceedings of the 12th rare earth research 
conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver 
(1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

The phonon spectra of scandium and ytterbium were comput- 
ed, and the phonon dispersion curve is presented along the three 
high symmetry directions of the hcp system. (GHT) 


60386 Potential differences between the alkali metals and their 
amalgams. Jorne, J. (Wayne State Univ., Detroit); Tobias, C.W. J. 
Electrochem. Soc.; 122: No. 11, 1485-1487(Nov 1975). 
Potential differences have been measured between the alkali 
—_ and their dilute amalgams in propylene carbonate solutions. 
lie wx cell M(s)[M*,X~ PO IMAigS has been used where M = 
Li, Na, K, Rb, and Cs, and X- = AIC,” or PF.~. The emf values 
measured are in satisfactory agreement with those obtained earlier in 
other solvents. 


60387 Vapor pressures of Zn and As during 

diffusion into GaAs from a ZnAs, source. Styer, S.R.; Donaghey, 
L.F. (Univ. of California, Berkeley). Mater. Res Bull; 10: No. 12, 
1297-1304(1975). 

The vapor pressures of Zn and As Poe closed-system 
diffusion of Zn into GaAs from a ZnAs» diffusion source were 
measured by optical absorption spectroscopy over the temperature 
range from 800 to 1025°K. The preparation of arsenic-saturated 
ZnAs, is described. The fractional dissociative decomposition Ay of 
ZnAs/sub 2(1+y)/ required to produce the three-phase GaAs- 
ZnAsz-ZnsAsz2 equilibrium is measured to be 0.0024 at 910°K. The 
activities of arsenic and zinc in the three-phase mixture were found 
to be 0.28 +- .01 and approximately 0.04, respectively. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 57875, 57990, 58147, 58171, 
58172, 58228, 58508, 58591, 58991, 59143, 59284, 59293, 59297, 
59301, 59302, 59303, 59311, 59312, 59313, 59314, 59686, 59736, 
59741, 60293, 60330, 60453 


60388 (CONF-770670—1) Preliminary report on corrosion anal- 
ysis of heat exchanger tubes from a fluidized-bed coal combustor. 
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Cooper, R.H.; DeVan, J.H. (Oak Ridge National Lab., Tenn. 
(USA) 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/ 
F AOl. 

From Conference on ash deposits and corrosion due to impu- 
= in combustion gases; Henniker, New Hampshire, USA (26 Jun 

The Energy Division of ORNL is planning the construction 
of a fluidized-bed coal combustor pilot plant. In order to gain 
preliminary materials compatibility information, a small scale MIUS 
fluidized bed was constructed, and a testing program of candidate 
heat exchanger tube materials was initiated. Candidate materials 
included Incoloy 800, Inconel 600, type 304 and 316 stainless steel, 
and aluminized Incoloy 800 and 310 stainless steel. The candidate 
materials were exposed to the fluidized bed environment at tube wall 
temperatures of 820 to 875°C. The test unit and candidate materials 
successfully completed a 500-hr run and preliminary analysis of the 
heat exchanger materials has been completed. All tubes evaluated 
had a 1- to 2-mil thick scale of CaSO, on the fireside. The presence 
of CaSO, scale indicates bed material is depositing on the tube under 
operating conditions. A thin corrosion scale was observed below the 
CaSO, layer. Microprobe data indicated that this corrosion product 
was the result of oxidation, not sulfidation. No measurable corrosion 
rate was observed for any of the materials evaluated. Results from 
the analysis of aluminized Alloy 800 and 310 stainless steel were not 
encouraging. The analyses revealed that the 310 and 800 materials 
had extensive cracking and internal attack in respective aluminized 
layers. The aluminized coating on the air side of the 310 material was 
found to be delaminated. The analysis has shown no “run-away” 
corrosion conditions for the combination of materials and bed condi- 
tions evaluated. 


60389 (DP-MS—76-65) Fractography of hydrogen-embrittled 
stainless steel. Caskey, G.R. Jr. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 24p. (CONF-770312—3). Dep. NTIS, PC A02/MF AOI. 

From Annual AIME meeting; Atlanta, Georgia, United 
States of America (USA) (Mar 1977). 

The temperature dependence of embrittlement of type 304L 
stainless steel saturated with hydrogen at high pressure was studied. 
The charging condition was expected to accentuate property 
changes and changes in fracture mode reported previously without 
the complicating effects associated with cathodic charging. (GHT) 


60390 (LBL—6277) Effects of microstructure of ductile alloys 
on solid particle erosions. Brass, L.L. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1977. Contract W-7405-ENG- 
48. 13lp. Dep. NTIS, PC A07/MF AOI. 

esis. 

The effects of the microstructure of two ductile alloys on 
solid particle erosion were determined. Erosion resistance is usually 
related to the hardness of a material; the higher the hardness, the 
better the erosion resistance. To determine microstructural effects on 
erosion, two alloys were chosen which allowed microstructural 
changes to be made without drastically changing their hardness. The 
alloys used were a plain carbon 1075 steel in the coarse pearlite, fine 
pearlite, and spheroidized forms, and an Al-4.75 percent Cu alloy 
treated to produce GP Zone and theta’ microstructures. Single 
particle and multiple particle impact studies were conducted using 
240 ym diameter SiC as the eroding material. Angles of impinge- 
ment used were 15°, 30° and 90° while the particle velocities were 
30.5 mps (100 fps) and 61 mps (200 fps). Both surface and subsurface 
analyses were conducted using scanning electron microscopy. 


60391 (LBL—6279) Erosion of ductile metals by solid particles. 
McFadden, D. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jun 1977. Contract W-7405-ENG-48. 61p. Dep. NTIS, PC 
A04/MF AOl1. 

Thesis. 

The mechanism involved in the erosion of ductile metals by 
solid particles at grazing angles of incidence was studied. To investi- 
gate the material removal process, a series of multiple and single 
particle tests was pine tert on 1100-0 aluminum with silicon car- 
bide particles. These results were correlated with existing analytical 
models. Departures of the experimental results from theoretical 
predictions were resolved by considering a more realistic model of 
the erosion process. 


60392 (N—77—18253) Evaluation of mechanical property data 
on the 2219 aluminum alloy and application of the data to the design of 
liquid hydrogen tankage. Contractor report, Jul. 1975 - Dec. 1976. 
Witzell, W.E. (General Dynamics/Convair, San Diego, Calif. 
(USA)). Jan 1977. Contract NAS1-14048. 89p. (NASA-CR—145140; 
CASD-NAS—77-008). NTIS PC A05/MF AOl1. 

The potential use of thin-gauge 2219 aluminum alloy for 
airborne liquid hyd: += tankage was examined. Existing data were 
processed using the Newman two parameter equation, a prediction 
was made for the life expectancy of a hypothetical liquid hydrogen 
tank, and additional experimental data were generated in an attempt 
to correct the deficiencies in the existing data. Fracture strength of 
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cryogenic aluminum alloy fuel tank structure were studied; the 
variables include crack growth rate, tensile strength, fracture 
strength, temperature effects, stress-strain diagrams, sheet alloy 
thickness, cyclic stress loads, crack initiation, crack propagation, 
yield strength, and weld strength. 


60393 (ORNL—5268) Corrosion of 2 1/4 Cr-1 Mo steel and 
other alloys in chloride-contaminated steam. Griess, J.C; DeVan, J.H.; 
Hammond, J.P.; Maxwell, W.A. (Oak Ridge National Lab., Tenn. 
(USA)). Jul 1977. Contract W-7405-ENG-26. 30p. . 

The subject studies are part of a program to test the accept- 
ability of 2'/s Cr-1 Mo steel as a material for superheater and 
evaporator tubing for the Clinch River Breeder Reactor Plant, even 
in the event of serious chloride contamination of the steam system. 
Constant-stress specimens of the steel were tested in superheated 
steam containing dissolved sodium chloride either with or without 
oxygen present and in an alternately superheated and saturated steam 
environment that contained both calcium chloride and oxygen. No 
evidence of stress corrosion cracking was found on 
stressed to 1.5 to 2.0 times the allowable design stress, althou; 
severe general corrosion occurred in the latter environment. 
only failures encountered with 2'/, Cr-1 Mo steel were due either to 
general wall thinning of the specimens or to excessive temperatures 
that occurred on two occasions and led to stress rupture. Stress 
corrosion cracking was also absent in similarly stressed specimens of 
types 304 and 304L stainless steel, Incoloy Alloy 800, Inconel 600, 
Inconel 625, and 9 Cr-1 Mo steel, and in all cases general attack was 
light. The absence of cracking in the austenitic stainless steels was 
probably due to the relatively low stress levels (~60% of yield 
stress), the full annealing, and the smooth tubular surfaces which 
provided no edges where cracking frequently starts. 


60394 (SAND—77-0481C) Acoustic emissions during hydride 
formation. Northrup, C.J.M.; Kass, W.J.; Beattie, A.G. (Sandia 
Labs., Albuquerque, N.Mex. "(USA)). 1977. Contract EY-76-C-04- 
0789. 13p. (CONF-770823—1). Dep. NTIS, PC A02/MF AOI. 

From International symposium on hydrides for energy stor- 
age; Geilo, Norway (14 Aug 1977). 

When a metal or alloy forms a hydride, the phase change is 
usually accompanied by the release of acoustic energy. The density 
changes that accompany hydride formation may also produce crack- 
ing and flaking. The acoustic emission accompanying these processes 
has been used to follow hydriding reactions and the technique has 
proven to be sensitive in the detection of boundaries on phase 
diagrams. Acoustic emission has been used to survey the hydriding 
properties of a number of alloys and metals (FeTi, LaNis, UAlk, and 
Nb). This technique has proven useful as a method for monitoring 
particle breakup and for identifying laboratory procedures necessary 
to activate the hydride. 


60395 (SAND—77-0540C) Precipitation and trapping of hydro- 
gen in copper. Wampler, W.R.; Schober, T.; Lengeler, B. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 5p. (CONF-770613—2). MF A01. 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977 

Resistivity and microscopy studies have shown that hydrogen 
dissolved in Cu precipitates into bubbles at room temperature. The 
bubble growth is governed by hydrogen diffusion. Grain boundaries 
are the preferential nucleation sites. Hydrogen can be trapped by 
impurities between -130 and -50°C 


60396 (UCRL—78939) Corrosion and ESCA studies of uranium 
after exposure to an RF discharge. Happe, J.A.; Colmenares, C.A.; 

McCreary, T.; Somorjai, G.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Feb 1977. Contract W-7405-ENG- 
48. 20p. (CONF-770213—2). Dep. NTIS, PC A02/MF AOI. 

From SUBWOG-12B meeting; St. Petersburg, Florida, 
United States of America (USA) (16 Feb 1977). 

Corrosion of uranium in O2 or HzO atmospheres can be 
inhibited by first oxidizing the surface and then exposing it to 
organic vapors at temperatures near 400°C. There is evidence that a 
polymeric material is formed on the surface and that it may be 
responsible for the corrosion inhibition. Polymer coatings can also be 
prepared using an RF discharge. This paper describes experiments in 
which uranium surfaces were exposed to an RF discharge and then 
evaluated as to their corrosion resistance and surface characteristics. 
Various plasma gases were used and in each case corrosion inhibition 
resulted. Samples for corrosion tests and ESCA/Auger examinations 
were prepared at the same time. The ESCA spectra reveal the 
formation of hydroxyl groups on uranium surfaces exposed to the 
RF discharges. Comparisons with corrosion tests suggest that a low 
surface hydroxyl concentration is associated with a low corrosion 
rate. The experiments reveal variations in both surface composition 
and corrosion reactivity which are related to the plasma gas used. 
These results are discussed in terms of possible reactions occurring 
between uranium and the RF plasma. 
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60397 (WARD-NA—3045-44) Self-welding evaluation of Stellite 
6 and Stellite 156 in flowing sodium. Chang, J.Y.; Schrock, S.L. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). Jun 1977. Contract EY-76-C-02-3045-001. 25p. . 

Experimental information is provided on the self-welding 
characteristics of materials used in sodium cooled fast breeder reac- 
tor components. Materials in some components, such as pumps, 
valves and core support structures, will be in static contact, under 
load, for extended periods while immersed in high-temperature 
sodium/sup (1-5)/. The self-welding characteristics were determined 
by measuring the forces required to separate the test specimens in a 
tensile mode after simulated service exposures to time, temperature, 
and load in prototypic sodium environment. Pre- and post-test 
surfaces were characterized using scanning electron microscopy, 
optical microscopy, and surface profilometry. 


60398 (WARD-NA—3045-47) Influence of thermal ageing and 
sodium corrosion on the microstructural stability of AISI Type 310 
“S” and alloy 330 at 700°C. Topical report. Bagnall, C.; Witkowski, 
R.E. (Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Jul 1977. Contract EY-76-C-02-3045-002. 26p. . 

The two austenitic alloys, AISI Type 310 ’S” and Alloy 330, 
were among a group of materials studied for possible fuel clad 
application in advanced breeder reactors. The high temperature and 
severe corrosion environment of these reactors impose critical de- 
mands on material integrity. A microstructural instability was found 
in Type 310 ’S” in which 28 volume percent of sigma was formed 
by direct transformation of the austenite within a 2000 hour period at 
700°C. The occurrence of the intermetallic sigma phase in 25Cr- 
20Ni steels has been reviewed and a critical composition indicator is 
proposed for — its formation. In contrast, a ghost boundary 
carbide precipitation phenomenon was observed in Alloy 330, but no 
sigma phase was found in this 20Cr-35Ni material. Interaction of 
both alloys with liquid sodium produced different compositional and 
microstructural changes at the exposed surfaces. For example, selec- 
tive leaching of alloy elements in Type 310 ’S” caused dissolution of 
the sigma p to a depth of 40 um. SEM analysis of the surface of 
Alloy 330 revealed that it had lost most of its complement of nickel 
to the sodium, and was rapidly approaching the composition of pure 
iron. 


60399 High-temperature corrosion. Natesan, K. (Argonne Natl 
Lab, Ill). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 468, 159-171(Apr 
1977). 


Materials considered for application in the high-temperature 
gaseous environments that are present in various coal-gasification 
processes must good structural integrity at elevated tempera- 
tures and inherent resistance to the corrosive atmospheres. A ther- 
modynamic approach has been developed to characterize the ro 
environment in different pilot plant coal-gasification processes. The 
analysis is used to examine the thermodynamic stability of iron- and 
nickel-base alloys in these process environments. The results show 
that the sulfur and oxygen potentials in all processes are in a region 
where chromium oxide will be thermodynamically stable. In the 

of a continuous oxide layer, sulfidation of the alloys is 
expected which can lead to severe corrosion rates, particularly when 
liquid nickel sulfides are formed. It is concluded that a protective 
Cr$sub 2$O$sub 3$ layer is essential for an effective application of 
these alloys in coal conversion processes. 5 refs. 


60400 Relationship between microstructure, deformation behav- 
ior, and stress corrosion cracking resistance of an age-hardened Ni- 
base alloy. Michels, H.T. (International Nickel Co., Inc., New York); 
Floreen, S. Metall. Trans., A; 8: No. 4, 617-620(Apr 1977). 

A ma prime strengthened nickel-base alloy was given five 
different heat treatments to form microstructures ranging from solu- 
tion annealed to overaged. Stress corrosion tests in 50 pct NaOH and 
undeaerated water solutions at 316°C showed that material that was 
overaged sufficiently to produce homogeneous plastic deformation 
age greatly increased resistance to stress corrosion cracking. 

results suggest that the stress corrosion resistance of other 
nickel-base alloys could be significantly improved by suitable heat 
treatments. 


60401 Study of iron oxidation in sulfur dioxide atmospheres by 
means of the *S Gilewicz-Wolter, J. (Univ. of Mining 
and Metallurgy, Krakow). Oxid. Met.; 11: No. 2, 81-90(Apr 1977). 

a of oe > the mechanism of iron oxidation in 
atmosp! containing ioxide are presented. Experiments 
were carried out both by the platinum marker method and by means 
of the two-stage oxidation method using sulfur dioxide labeled with 
the *S radioisotope. SO2 partial pressures applied were 0.03 and 1 
atm at 800°C. The reaction occurred by outward diffusion of iron 
ions at both sulfur pressures. In addition to cation diffusion there was 
also some inward sulfur penetration which occurred, however, not 
by volume diffusion but by short-circuit paths. At the lower SO, 
partial these paths are probably discontinuities in the scale 
(mi ), whereas, for p = 1 atm, the inward penetration 
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paths are probably large cavities produced by dissociation at the 
edges of the specimen when the reaction time is long enough. 


60402 Some light rare earth intermetallic hydrides. Tauber, A. 
(Electronics Technology and Devices Lab., Fort Monmouth, NJ); 
Finnegan, R.D.; Schwartz, A.; Rothwarf, F.; Wallace, W.E. pp 
1073-1082 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

RCo; intermetallics, where R = Ce, Y, and Sm, were synthe- 
sized. LaNis and CeNis were also prepared. These rare earths and 
rare-earth-like metal compounds are lighter and cost effective. Pres- 
sure, H-concentration, and temperature (PCT) studies were under- 
taken to determine the maximum solubility of hydrogen in some 
RMs compounds. The results are reported. (LK) 


60403 (ORNL-tr—4381) Influence of stress, heat treatment, and 
coupling on intragranular stress corrosion cracking of Inconel 600 and 
X 750. Blanchet, J.; Coriou, H.; Grail, L.; Mahieu, C.; Pelras, M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1975. Translation by N. Graves from pp 519-557 of 17th 
colloquium of metallurgy, Saclay, France, 1974. (CONF-740688— 
13). 37p. Dep. NTIS, PC A03/MF AO. 

From 17. colloquium on metallurgy, mechanical and metallur- 
gical factors of rupture in nuclear industry; Saclay, France (24 Jun 
1974). 

The different studies done on the cracking of alloys such as 
the Inconel 600 under stress and in high temperature water are 
reviewed, and the following parameters are discussed: stress, heat 
treatment, coupling, grain size and structure. A hypothesis which is 
linked to the presence of sulfur compounds in the alloys allows one 
to speculate on a cracking mechanism. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 59139, 60312, 60515, 61198, 61515 


60404 (BMI-NUREG—1971) Evaluating strength and ductility 
of irradiated Zircaloy: Task 5. Quarterly progress report, January— 
March 1977. Bauer, A.A.; Lowry, L.M.; Perrin, J.S. (Battelle Co- 
lumbus Lahs., Ohio (USA)). Apr 1977. 36p. NTIS $4.00. 

The characterization of 10 Oconee fuel rods has proceeded 
through visual examination, profilometry, and eddy-current examina- 
tion of the rods. Marking and sectioning to provide specimens for 
mechanical property tests have begun. Tube diameter and wall- 
thickness measurements of the deformed area of tensile test speci- 
mens indicate substantial changes in the isotropy of deformation as 
annealing of irradiation damage occurs. Tube burst properties of as- 
irradiated Zircaloy cladding have been measured as a function of 
temperature and strain rate. The effect of transient and isothermal 
annealing also has been determined on the tube burst properties of 
irradiated cladding. Strength properties are observed to decrease 
with increase in ——a and decrease in strain rate, while 
ductility properties exhibit the opposite trend. Annealing of irradia- 
tion damage is accompanied by a strength decrease that precedes 
recovery of ductility properties; ductility properties first decrease 
and then increase as recovery occurs. The tube burst properties 
show an annealing dependence similar to that determined in tensile 
tests. In preparation for transient tube burst tests of irradiated fuel- 
rod cladding, severai tests have been conducted with unirradiated 
Zircaloy tubing. The initial results agree with test data obtained at 
other sites under similar test conditions. 


60405 (CONF-770641—1) Void swelling and segregation in 
dilute nickel alloys. Potter, D.I.; Rehn, L.E.; Okamoto, P.R.; Wie- 
dersich, H. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

Five binary alloys containing | at.% of Al, Ti, Mo, Si and Be 
in nickel were irradiated at temperatures from 525 to 675°C with 
3.5-MeV **Ni* ions. The resultant microstructures were examined 
by TEM, and void diameters, number densities and swelling are 
presented for each alloy over the temperature interval investigated. 
A systematic relation between solute misfit (size factor) and void 
swelling is established for these alloys. Solute concentration profiles 
near the irradiated surface were determined and these also exhibited 
a systematic behavior—undersize solutes segregated to the surface, 
whereas oversize solutes were depleted. The results are consistent 
with calculations based on strong interstitial-solute trapping by un- 
dersize solutes and vacancy-solute trapping by oversize solutes that 
are weak interstitial traps. 


60406 (CONF-770641—2) Effects of trapping and detrapping of 
helium on void nucleation. Hall, B.O.; Wiedersich, H. (Argonne 
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National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 9p. 
Dep. NTIS, PC A02/MF A0l. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
T= Jun 1977), 

model of steady-state void nucleation in the presence of 
mobile helium has recently been developed. The model is based on a 
reaction-rate formulation of nucleation theory and includes vacancy, 
interstitial, and gas capture; vacancy emission; and gas emission by 
three mechanisms—thermal detrapping, radiation displacement, and 
interstitial knockout of helium from voids “filled” with gas. The free 
(interstitial) helium concentration, the free-vacancy concentration, 
and nucleation rates are calculated as functions of the displacement 
rate, temperature, and substitutional (trapped) helium concentration. 
The void-nucleation rate in nickel is found to be significantly en- 
hanced by the gas for displacement rates in the reactor range (n = 
10-*s~*) at temperatures above ~ 500°C. 


60407 (CONF-770641—3) Irradiation-induced creep in 316 and 
304L stainless steels. Walters, L.C.; McVay, G.L.; Hudman, G.D. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 20p. Dep. NTIS, PC A02/MF AO. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

ecent results are presented from the in-reactor creep experi- 
ments that are being conducted by Argonne National Laboratory. 
The experiments consist of four subassemblies that contain helium- 
pressurized as well as unstressed capsules of 316 and 304L stainless 
steels in several metallurgical conditions. Experiments are being 
irradiated in row 7 of the EBR-II sodium-cooled fast breeder reac- 
tor. Three of the subassemblies are being irradiated at temperatures 
near 400°C, and the fourth subassembly is being irradiated at a 
temperature of 550°C. Creep and swelling strains were determined 
by profilometer measurements on the full length of the capsules after 
each irradiation cycle. The accumulated neutron dose on the 304L 
capsules at 385°C was 45 dpa; on the 316 capsules at 400°C, 40 dpa; 
and on the 316 capsules at 550°C, 25 dpa. It was found that the in- 
reactor creep rates were linearly dependent on hoop stress, with the 
exception being capsules of 316 stainless steel that had been given 
long-term carbide aging treatment and then irradiated at 550°C. 
Those capsules exhibited much higher creep and swelling rates than 
their unaged counterparts. For the metallurgical conditions where 
significant swelling was observed (solution-annealed 304L and aged 
316 stainless steels), it was found that the in-reactor creep rates were 
readily fit to a model that related the creep rates to accumulated 
swelling. Additionally, it was found that the stress-normalized creep 
rate for 20%-cold-worked 316 stainless steel at a temperature of 
550°C was 1.6 times that observed at 400°C. 


60408 (CONF-770641—5) Effect of solute additions on the swell- 
ing of an Fe—7.5 Cr—20 Ni alloy. Gessel, G.R.; Rowcliffe, A.F. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 13p. Dep. NTIS, PC A02/MF AOI. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

influence of various solute elements on the swelling 
behavior of an Fe-7.5 Cr-20 Ni alloy in the range 500 to 730°C has 
been investigated using 4 MeV nickel ion bombardment. It was 
found that on an atomic percent basis, the elements may be arranged 
in order of decreasing effectiveness in reducing peak temperature 
swelling as follows: Ti, C, Nb, Si, and Mo. Small additions of 
aluminum enhance swelling. Additions of Si, Ti, or Nb truncate the 
high temperature — regime of the ternary alloy. Molybdenum, 
tungsten, and carbon do not have a strong effect on the temperature 
dependence of swelling. The results may be interpreted in terms of 
the effect of point defect trapping on void growth rates, and it is 
suggested that the changes in peak temperature are the result of 
small changes in the free vacancy formation energy. 


60409 (CONF-770649—2) Effect of irradiation on the critical 
currents of alloy and compound superconductors. Sekula, S.T. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1977. Contract W-7405- 
ENG-26. 64p. Dep. NTIS, PC A04/MF AOI. 

From International discussion meeting of radiation effects in 
superconductors; Argonne, Illinois, United States of America (USA) 
(13 Jun 1977). 

The effects of energetic-particle irradiation on the critical- 
current density J/sub c/(H) of several superconducting compounds 
and Nb-Ti alloys have been examined by a number of workers. The 
irradiations used in the investigations include electrons, fast neu- 
trons, ions, and fission fragments. The results of these studies are 
reviewed and summarized. In the alloys, changes in J/sub c/(H) on 
irradiation depend on the metallurgical history of the material and 
indicate that radiation defects modify the strength of the interaction 
between the fluxoid array and the sample microstructure. Radiation 
defects in alloys can also affect J/sub c/(H) through small decreases 
in T/sub c/, the transition temperature and rho, the normal-state 
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resistivity. Irradiations of A1S5 compounds up to moderate fluences 
(dependent on the type and energy of irradiating particle) lead to 
decreases in T/sub c/ of approximately 1°K and increases in J/sub 
c/(H) with dose for most of the samples investigated. This result can 
be qualitatively understood as resulting from radiation-induced 
changes in rho and the pinning force acting on the fluxoids. At 
higher dose levels, significant depressions of T/sub c/ and possibly 
gamma, the electronic specific heat coefficient, lead to drastic reduc- 
tions in J/sub c/(H). The effect of various energetic particles and 
irradiation temperature on changes in J/sub c/(H) are discussed. 


60410 (TREE—1140) Hafnium irradiation damage. Beeston, 
J.M. (EG and G Idaho, Inc., Idaho Falls (USA)). Jun 1977. Contract 
EY-76-C-07-1570. 42p. Dep. NTIS, PC A03/MF AO01. 

The bend strength properties of hafnium irradiated to 2.1 x 
10”? n/cm? E < 1 MeV were measured in notched and unnotched 
specimens. The notch sensitivity was not significantly different in the 
high fluence specimens. The integrity of the irradiated hafnium is 
sufficient to recommend its use as control elements in reactors up to 
these fluences. a density, impurity and lattice parameter 
changes were evaluated 


60411 (WARD-AD—2045-4) Effects of irradiation on swelling 
and microstructural stability of precipitation 
Bleibberg, M.L.; Bajaj, R.; Bell, W.L.; Thomas, L.E. (Wi 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Apr 
1977. Contract EY-76-C-02-3045-024. 37p. . 

Neutron and charged particle irradiations were conducted on 
a series of commercial and experimental alloys covering a wide 
range of nickel contents and alloy structures. Based upon sweliing 
measurements of aged alloy A-286, a fluence relationship between 
neutron irradiations, nickel ion bombardment, and electron bom- 
bardment was established at the peak swelling temperature. Using 
this fluence relationship and the calculated alloy matrix composi- 
tions, the peak swelling rates of the alloys were calculated based 
upon nickel ion bombardment results of simple Fe—Ni—Cr ternary 
alloys. Analysis of the limited neutron data and the extensive nickel 
ion and electron data indicated that the swelling was controlled by 
alloy matrix chemistry. However, there was evidence from the 
electron bombardments that in certain alloys the particles may 
increase the swelling rate. 


60412 (WARD-AD—3045-7) bet scant the irradiation ef- 
fects on swelling and microstructure in commercial alloy A-286 and a 
simple Fe-25 Ni-15 Cr gamma prime hardened alloy. Chickering, 
R.W.; Bajaj, R.; Lally, J.S. (Westinghouse Electric , Madison, 
Pa. (USA). Advanced Reactors Div.). Apr 1977. Contract EY-76-C- 
02-3045-024. 17p. . 

A nickel ion bombardment simulation of fast neutron damage 
study was conducted on two gamma prime hardenable alloys with 
base compositions of Fe-25 Ni-15Cr to determine agp effects of Ti, 
Si, and Al content on void swelling and Bay ity under 
irradiation. One of the alloys was commercially eth ‘A286 and 
the other was an Se alloy, simpler than A-286 with Ti and 
Al as the only significant minor element additions. The experimental 
alloy was irradiated in both the solution annealed and the aged 
condition. The A-286 alloy was irradiated aged the commercial heat 
treatment which developed a gamma prime hology similar to 
the aged condition of the experimental ao} M full ge + 
range quantitative stereoscopy, standard TEM by sectioning, and 
surface profilometry were used to analyze the irradiation induced 
swelling. The precipitate structures were analyzed under darkfield 
conditions. Irradiation induced precipitates were identified by TEM 
diffraction patterns. 


60413 Comparison of the effect of neutron irradiation on high 
purity vanadium and vanadium oxygen alloys. Arsenault, R.J.; 
Bressers, J. Metall. Trans., A; 8: No. 6, 925-931(Jun 1977). 

An investigation of the effect of neutron damage on the low 
temperature deformation characteristics of high purity vanadium (R/ 
sub 300K//R/sub 4.2K/ = 1100) was undertaken for two purposes. 
One purpose was to determine if reducing the purity interstitial 
content to a lower level would result in a large difference in the 
effective stress between irradiated and non-irradiated samples. The 
present data along with previously obtained data does indicate that 
the difference increases as the impurity interstitial content is re- 
duced. The explanation of this observation is based on the rapid 
increase of the non-irradiated yield stress at 77°K due to small 
increases in the oxygen content; however, the increase of the yield 
stress of the irradiated samples is much less with the same increase in 
oxygen content. A second purpose of this investigation was to 
determine the size and density of observable neutron produced 
defects as a function of oxygen content by transmission electron 
microscopy, and to relate the changes in density with changes in the 
yield stress. It was found that the density decreases and the size 
increases as the oxygen content decreases. There is qualitative agree- 
ment between the increase in yield stress at 300°K and the observ- 
able defect density. However, the change in the yield stress at 77°K 
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due to neutron irradiation cannot be related to defect density and 
size. 


60414 Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys. Jones, R.H.; Atteridge, D.G. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). J. Nucl. 
Mater.; 66: No. 3, 329-332(May 1977). 

The purpose of this paper is to report on the relationship 
between the reported void swelling of some iron and nickel alloys 
and the number of bonding d electrons determined from the Engel- 
Brewer Correlation. The Engel-Brewer Correlation (EBC) is a 
model for which phase predictions are based on electronic configu- 
rations, promotion energies and bonding energies. 


60415 Void swelling and irradiation creep relationships. Boltax, 
A.; Foster, J.P.; Weiner, R.A.; Biancheria, A. (Westinghouse Elec- 
tric Corp., Madison, Pa. (USA). Advanced Reactors Div.). J. Nucl. 
Mater.; 65. No. 1, 174-183(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

Recent analytical and theoretical work on swelling enhanced 
irradiation creep and stress effects on swelling is reviewed. A 
proposed explanation for swelling enhanced irradiation creep in- 
volves consideration of the role of vacancy loops. Theoretical work 
leads to the development of a new relationship for swelling en- 
hanced creep which predicts larger irradiation creep rates at high 
levels of swelling (<5%) than the original formulation. Consider- 
ation is given to an additional effect of stress on swelling which 
involves a stress effect on the incubation dose. A constitutive equa- 
tion is presented to describe this phenomenon. Design related illus- 
trations are presented for these high fluence irradiation induced 
phenomena. 


60416 Creep rate enhancement theory for irradiated substitution- 
al solid solution alloys. Weertman, J.; Green, W.V. (Los Alamos 
Scientific Lab., NM). Metall. Trans., A; 8: No. 3, 465-467(Mar 1977). 

A new theory of creep rate enhancement under energetic 
particle irradiation is developed in this paper. The theory is applica- 
ble only to substitutional sclid solution alloys in which a diffusion 
controlled dislocation drag mechanism (a microcreep mechanism) 
determines the creep rate. lf the dislocation lines are the dominant 
sinks for point defects, the predicted enhanced creep rate is propor- 
tional to the first power of the applied stress. 'f voids are the 
dominant point defect sinks then the predicted enhanced creep rate 
is proportional to the third power of the stress. In both cases the 
predicted enhanced creep rate is only very weakly dependent upon 
the temperature. 


60417 Transmission electron microscopy on helium implanted 
niobium tensile specimens. Charlot, L.A.; Brimhall, J.L.; Atteridge, 
D.G. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). J. 
Nucl. Mater.; 66: No. 1, 203-208(1977). 

Tensile specimens of niobium, implanted with helium by 
tritium transmutation, have been studied by TEM. The size and 
distribution of helium bubbles were measured and surface energies, 
calculated from helium concentration, were found to be 1.2 and 1.3 
J/m? at 1020°C. The effects of stress on bubble growth are insignifi- 
cant as the equilibrium pressure in the bubbles exceeds the ultimate 
tensile strength of the metal (100 NM/m?). Bubble growth is by a 
migration and coalescence mechanism and helium migration in nio- 
bium is by surface diffusion. 


60418 Calculation of radiation damage effects of 800 MeV pro- 
tons in a ‘thin’ copper target. Coulter, C.A.; Parkin, D.M.; Green, 
W.V. (Los Alamos Scientific Lab., N.Mex. (USA)). J. Nucl. Mater.; 
67: No. 1, 140-154(1977). 

Radiation damage effects of 800 MeV protons incident on a 1 
cm thick copper target have been calculated by using the nucleon- 
meson transport code to determine the nuclear reactions produced 
by the protons, and the theory of Lindhard et al. to evaluate the 
resultant damage energy ys in the target. Damage effects 
were found to be nearly uniform across the 1 cm target thickness, 
and the results obtained can be expressed in cross section form 
—— to target thicknesses from about 0.01 cm to 2 cm. The 

ulation yielded a damage energy cross section Cais slight- 
ly on target geometry) of about 350 barn-keV, a nuclear transmuta- 
tion cross section of 1.0 barn, and indicated copious proton, neutron, 
and helium ee. Comparison of the cross sections obtained 
with those of several neutron spectra of reactor interest suggests that 
medium energy proton bombardment may be a useful method for 
simulating neutron-induced radiation damage effects. 


60419 Microstructure and swelling of neutron irradiated tanta- 
lum. Wiffen, F.W. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. 
Mater.; 67: No. 1, 119-130(1977). 

Electron mic: y of tantalum that was irradiated to 
2.5x10”* neutrons/cm?(<0.1 MeV) at temperatures between 425 and 
1050°C established that this temperature range effectively brackets 
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the swelling temperatures of tantalum. No voids were detected after 
irradiation at 425°C. The temperature for maximum swelling was 
inferred to be near 600°C, and the swelling at approximately 1000°C 
was very small. At 585 and 790°C a high concentration of small 
voids resulted in technologically significant levels of swelling, 0.5 to 
2.5%. 


depth distribution of helium 

by ion implantation. Baskes, M.I.; Wilson, W.D. 

(Sandia Labs., Livermore, Calif. (USA)). J. Nucl. Mater.; 63: 126- 
131(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The complex defect formations and migrations occurring 
under helium ion bombardment of Cu have been modeled by a 
system of coupled equations, including diffusion. Atomistic binding 
and migration energies were determined from two-body calculations. 
A new mathematical scheme was developed in order to take diffu- 
sion into account in a self-consistent fashion. The calculations were 
applied to the low temperature implantation and annealing experi- 
ments of Bauer and also to the (proton ee profiling 
experiments of Blewer. The calculations indicate that the approxi- 
mately 0°C release peak of Bauer may be due to helium interstitial 
migration. When applied to the Blewer experiments, the calculations 
indicate that the dominant defect after room temperature implanta- 
tion is six helium atoms in a vacancy (HesV). The shape and position 
of the total helium distribution is now altered by isochronal anneal- 
ing (because of the trapping of vacancies by the helium), but the 
helium is released directly from the damage which traps it. 


60421 Helium implantation effects in SAP and aluminum. Bauer, 
W.; Thomas, G.J. (Sandia Labs., Livermore, Calif. (USA)). J. Nucl. 
Mater.; 63: 299-306(Dec 1976). 

From 2. international conference on surface effects in con- 
— fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

A series of 300 keV He implantations of Al and SAP 930 have 
been conducted at temperatures between 150 and 773 K. The He re- 
emission was monitored during implantation and the samples were 
examined with a scanning electron microscope after implantation. 
Both Al and SAP 930 were found to blister after a critical He dose 
was reached at temperatures above 473 K, both underwent flaking 
below that temperature, with blistering re-appearing in SAP 930 at 
an implantation temperature of 150 K. The surface deformation and 
He re-emission are strongly dependent on microstructural effects in 
the intermediate temperature regime. 


60422 High dose He* bombardment of niobium at 800° to 
1400°C. Biersack, J.P. (Hahn-Meitner-Institut fuer Kernforschung 
Berlin G.m.b.H. (Germany, F.R.)). J. Nucl. Mater.; 63: 253-261(Dec 
1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 


In proposed fusion reactors, the first wall will be bombarded 
by low energy D*, T* and He* ions to very high doses. Room 
temperature irradiations with 9 keV He* (Roth et al. 1975) showed 
an initial phase of blistering between 0.05 and 0.25 C/cm?, and a final 
state of considerable surface roughness at 8 to 112 C/cm?(7 x 
10°He*/cm?). The present irradiation experiments with 6 keV He* 
are carried out with polycrystalline Nb foils at temperatures between 
800 and 1400°C in order to study the influence of He mobility and of 
Nb surface diffusion during irradiation. The applied doses range 
from 2.5 x 10'*He*/cm? (blistering) to 5 x 107°He*/cm? which 
corresponds to at least several weeks of reactor operation. The 
resulting changes of the niobium surface structures are observed by 
scanning electron microscopy and are pictorially presented in this 

per. Mainly, sponge-like open structures are seen to develop at 
igh doses, with increasing physical dimensions at higher tempera- 
tures. 


60423 Depth distribution and migration of helium in vanadium at 
elevated temperatures. Blewer, R.S.; Langley, R.A. (Sandia Labs., 
ae N.Mex. (USA)). J. Nucl. Mater.; 63: 337-346(Dec 
1976). 


From 2. international conference on surface effects in con- 
a fusion devices; San Francisco, California, USA (16 - 20 Feb 
1 : 

The depth profiles and retention behavior of ‘He implanted 
at 80 keV into vanadium have been investigated in cold rolled bulk 


and foil samples. The specimens were implanted at temperatures of 
100, 400, 800° C and at fluences up to 1 X 10"* He/cm?. Helium 
depth distributions were found to be Gaussian for the 100° C 
implants but exhibited a double appearance for some of the 
highest fluence 400° C and 800° C implants. In polished samples 
blistering and flaking occurred at both 100° C 400° C implant 
temperatures for fluences greater than 5 X 10"? He/cm2 but little of 
the implanted helium appeared to have been released as a result of 
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the exfoliation. Conversely, most of the implanted helium was re- 
leased from 800° C implant areas though no significant blistering or 
surface perforation was observed. Blistering was observed to occur 
only on polished samples, though the release behavior was similar to 
that of the unpolished specimens on which no blistering was ob- 
served at any temperature or fluence. The surface condition of 
samples polished by different techniques was found to exert an 
influence on the temperature dependence of release and on the 
character of the blister topography. 


60424 Trapping coefficients of energetic hydrogen (0.3-8 keV) in 
Ti at high doses. Bohdansky, J.; Roth, J.; Sinha, M.K.; Ottenberger, 
W. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen 
(Germany, F.R.)). J. Nucl. Mater.; 63: 115-119(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The trapping coefficient for hydrogen in Ti has been mea- 
sured in the energy range from 300 eV to 8 keV and was compared 
with the trapping coefficient of Zr. In accordance with theory the 
trapping coefficient for Ti is higher than for Zr in the investigated 
energy range. The values for both materials fairly agree with com- 
puter calculations. Deviation has been found for Ti below 1 keV and 
for Zr below 1.5 keV. Room temperature irradiation produced 
swelling in the Ti target, most probably due to hydride formation. 


60425 Ion microprobe studies of surface effects of materials 
related to fission and fusion reactors. Johnson, C.E.; Steidl, D.V. 
(Argonne National Lab., IL). pp 349-365 of In Radiation effects on 
solid surfaces. Kaminsky, M. (ed.). Washington, DC; American 
Chemical Society (1976). 

Secondary ion mass spectrometry performed with an ion 
microprobe mass analyzer has been used to investigate surface 
chemical problems related to fission and fusion reactors. Ion micro- 
probe analysis of nuclear reactor fuel elements has shown that 
oxygen and fission products are involved in the corrosive attack of 
fuel cladding, and these data have helped to establish conditions for 
optimum fuel performance. For fusion reactors, the containment of 
tritium is a principal criterion in reactor design. Ion microprobe 
analysis has contributed to a better understanding of the relation 
between the permeability of containment materials to hydrogen 
isotopes and the impurities present on the surface of these materials. 


60426 Radiation blistering in metals and alloys. Das, S.K.; Ka- 
minsky, M. (Argonne National Lab., IL). pp 112-170 of In Radiation 
effects on solid surfaces. Kaminsky, M. (ed.). Washington, DC; 
American Chemical Society (1976). 

Radiation blistering in solids leads to damage and erosion of 
irradiated surfaces. Major parameters governing the blistering pro- 
cess in metals and some metallic alloys include the type of projectile 
and its energy, total dose, dose rate, target temperature, channeling 
condition of the projectile, orientation of the irradiated surface 
plane, and target material and microstructure. Both experimental 
results and models proposed for blister formation and rupture are 
reviewed. The blistering phenomenon is important as an erosion 
process in applications such as fusion reactor technology (plasma- 
wall interactions) and accelerator technology (erosion of compo- 
nents and targets). There are several methods for reducing surface 
erosion caused by blistering. 28 figures, 166 references. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 57854, 59229, 60266 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 59373, 60079, 60291, 60461 


60427 Raw materials for refractories manufacture. Charlton, W 
Williams, D.B. (Harbison, A.C.I. Pty. Ltd., Unanderra, Australia). 
pp 18p, Paper 1 of In Papers presented at the Illawarra District 
conference, 1976. Parkville, Australia; Australasian Institute of 
Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 


See CONF-7605147—. 

Sources and properties of some refractory raw materials are 
outlined. They are used in a wide range of products, including 
fireclay, silica, high alumina, silicon carbide, zircon and basic refrac- 
tories. Raw materials in relation to product performance in service 
are important, since they represent the major part of refractories 
cost. 


60428 (COO—2390-17) Status of eager Gos diffusion con- 
trolled solid state sintering, hot pressing, and creep. Coble, R.L. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1976. Contract 
EY-76-S-02-2390. 20p. (CONF-7608104—1). MF AOI. 


1976). 
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From 8. international symposium on reactivity of solids; Go- 
teburg, Sweden (Aug 1976). 

Current knowledge of diffusion controlled hot 
creep, and solid state sintering is reviewed. 3 figs., 19 refs. (GF 


60429 (LA—6862-MS) Review of some past and present powder 
metallurgy programs at the Los Alamos Scientific 
berg, H. (Los Alamos Scientific Lab., N.Mex. Agee jul 1977. 
Contract W-7405-ENG-36. 18p. Dep. NTIS, PC A02/MF A011. 
A new process is described for molding and extruding com 
plicated shapes of uranium-loaded graphite to close tolerances for 
use in nuclear propulsion engines. The process for hot-pressing 
copper-boron carbide and forming it into sheet for use as neutronic 
control material for these engines is also described. Fabrication 
procedure and deformation testing of carbide-graphite composites 
for fuel element supports are outlined, as is the procedure for 
fabricating tungsten-thoria heat shields for these reactors. Details are 
given for production of uranium carbide-zirconium carbide solid- 
solution powder and fabrication of this =— and molybdenum 
uranium oxide powder into fuel pins for thermionic reactors. Meth- 
ods and details are givea for spheroidization of lithium deuteride to 
be used as laser fusion targets and for quality upgrading and charac- 
terization of micron-size balloons for that use. 


60430 (SAND—77-0239) Technique for 
In2.0;—SnO, transparent films. Snelling, J.B. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Feb 1977. Contract EY- 76-C-04-0789. 25p. 
Dep. NTIS, PC A02/MF A011. 

The technique and apparatus used for sputtering InzO;—SnO2 
(ITO) films are discussed. Films typically exhibiting bulk resistivities 
in the range of 2 - 4 x 10~* Q.cm and sheet resistivities as low as 0.5 
/square have been obtained. The visible light transmission of the 
films is very high and adherence to a variety of optically polished 
substrates is excellent. Sputtered ITO films do not require postdepo- 
sition annealing or vacuum reduction treatment. 


60431 (SAND—77-0363C) Coating of metals with titanium di- 
boride by chemical vapor deposition. Pierson, H.O.; Randich,. E. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 19p. (CONF-771004—3). Dep. NTIS, PC A02/MF AO}. 

From 6. international conference on chemical vapor deposi- 
tion; Atlanta, Georgia, USA (10 Oct 1977). 

This study is an experimental investigation of the chemical 
vapor deposition of titanium diboride on metallic substrates by the 
hydrogen reduction of TiCl and BCls at temperatures between 
850°C and 1100°C. Kovar, tantalum, and several stainless steels 
were found to be suitable substrates since they could withstand the 
deposition temperature, had adequate resistance to HCl, a by-geac> 
uct of the deposition reaction, and had thermal ss 
cients sufficiently close to that of TiB, ( 10 x 10~*/°C). The TiBs 
coatings produced were 68.2% Ti and thus near stoichiometry and 
had very low impurity content. They had Knoop hardnesses averag- 
ing 3300 kg/mm? and exhibited extraordinary erosion resistance. 


60432 Discussion of morphology relations during bulk-transport 
sintering, with reference to thoria gel. Bannister, M.J. (CSIRO, Mel- 
bourne). Metall. Trans., A; 8: No. 5, 791-793(May 1977). 

Reference is made to an earlier paper on sintering by bulk 
transport regarding the relationship between surface area and shrink- 
age. Work with thoria gel relating surface area, coordination number 
and shrinkage is used to test the earlier data. (GHT) 


60433 Direct observation of liquid-phase sintering in the system 
tungsten carbide—cobalt. Froschauer, L.; Fulrath, R.M. (Univ. of 
California, Berkeley). J. Mater. Sci.; 11: 142-149(1976). 

The hot-stage of a scanning electron microscope has been 
used to observe liquid-phase sintering in the system tungsten carbide- 
cobalt. Densification behaviour and the mechanism for the first, fast 
stage of sintering have been determined; the influence of particle size 
and the amount of liquid phase has been investigated. In all samples 
the densification kinetics is that of a rearrangement process; direct 
observation confirmed this result. 


60434 Structural investigation of PrioOQis by single crystal x-ray 
diffraction and electron microscopy. Tuenge, R.T.; Von Dreele, R.B.; 
Eyring, L. (Arizona State Univ., Tempe). pp 594-604 of In Proceed- 
ings of the 12th rare earth research conference. Vol. II. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—-P2. 

Well-formed, untwinned single crystals of PrioQ:s have been 
prepared. It appears that this technique may prove useful in obtain- 
ing single crystals of other phases in the ey series of 
fluorite related oxides in the /sub x/ and TbO/sub x/ Baan 
The space group of epsilon has been determined by X-ray di 
data to be P2;/c. At this time refinement of the single crystal X-ray 
data is not complete and cannot unambiguously determine which of 
the possible vacancy models is the correct structure for epsilon. 
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60435 New family of refractory compounds. The rare earth oxy- 
phosphates: LnsPo;. Serra, J.J.; Coutures, J.; Rouanet, A. (CNRS, 
Odeillo-Fontromeu, France). 652-660 of In Proceedings of the 
12th rare earth research conference. Vol. II. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United ey of America (USA) (18 Jul 1976). 

‘ONF-760706—P2 

= me oxyphosphates were synthesized and were charac- 
terized by means of x-ray diffraction measurements using Fe(Ka) 
radiation for Ln = Sm through Dy and Cu(Ka) for others at both 
room temperature and high temperature in air. (GHT) 


60436 La.Be.O;: Nd laser crystals. Morris, R.C.; Brown, A.M. 
(Allied Chemical Corp., Morristown, NJ). pp 828-836 of In Proceed- 
ings of the 12th rare earth research conference. Vol. II. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 
From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 
CONF-760706—P2. 
The most recently developed alternative to YAG is the 
Ss  eaery La2Be2Os, (BEL), a new, commercially available host for 
and possibly other rare earth ion lasers. BEL offers certain 
sa Mo over YAG in the areas of material synthesis, device 
fabrication and laser system performance in certain applications. Its 
properties, synthesis and potential applications are discussed. 


60437 Single crystal growth of rare earth intermetallic com- 
pounds. Milstein, J.B. (Naval Research Lab., Washington, DC). pp 
905-914 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America ay (18 Jul 1976). 

See CONF-760706—P2 

The synthesis of overstoichiometric nitrides at atmospheric 
pressure is reported, and the conditions leading to growth of large 
single crystals and evaporated layers of RE nitrides are given. 
Conductivity measurements of GdN yt 750°C and optical trans- 
mission measurements on GdN, EuN, ScN thin layers are presented. 
Also reflectivity measurements on single crystals of the nitrides are 
reported. The assumption of Sclar that the optical windows in the 
transmission spectrum of nitrides corresponds to band gaps of the 
order of 25 eV is contradicted. It is shown that the magnetic spin 
structure of NdS can be changed by varying nonstoichiometry and 
annealing temperature. 38 refs. 


60438 Flux-synthesis and luminescence of compounds of the 
Y20;—Ta2O; system. Larach, S.; McGowan, J.E.; Paff, RJ. (RCA 
Labs., Princeton, NJ). pp 935-942 of In Proceedings of the 12th rare 
earth research conference. Vol. II. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2 

Compounds in the system Y2Os3-TazOs have been synthesized, 
utilizing a new flux-synthesis method yielding materials at lower 
temperature and shorter crystallization times then has hitherto been 
possible. Using this method, compounds Y3TaO; (I) and YTasQOz (II) 
were synthesized and characterized crystallo — as pyroch- 
lore and pseudoprimitive cubic respectively. Small re a of homo 

ity are suggested near the stoichiometric values. 
aO, (III), with fergusonite structure, could not be with 

flux-synthesis; the mechanism proposed previously by others for the 
formation of I and II via the III inanauiiete dnate doses not appear to 
apply for these synthesis conditions. The need for all the components 
of the multi-component flux will be discussed. Luminescence emis- 
sion spectra due to rare earths incorporated in I, II and III are 
described, and differences discussed. 


60439 (UCRL-Trans—11251) bee cormaglg | mw Pan 9 
melting lower oxides. Friederich, E ig, L. Translated from Z. 
Anorg. Allg. pad 145: No. 1/2, ib? 140(1925). 18p. Dep. NTIS, 
PC A02/MF 

A omer of lower oxides were produced, and their proper- 
ties, such as color, hardness, melting point, and electrical conductiv- 
ity, were investigated. No lower oxides with a specific formula could 
be from the elements titanium and zirconium by reduction 
of the saturated oxides TiO2 and ZrO. with hydrogen or carbon. A 
dark blue, current-conducting product with a maximum weight 
increase of 7.7% on calcining in air was produced by annealing TiO. 
in hydrogen. ZrO2 was not reduced by npdoogns. but with coal it 
could be reduced to a bluish-white product which was far removed 
from the zirconium content of ZrO; and formed a carbide when 
heated further with an excess of coal. It oxidized to white ZrOz in 
the presence of concentrated su!furic oxide. The lower vanadium 
oxide V2Os was formed by heating V2Os; in hydrogen; V20, was 
ee Se eee YS reps wih the amount of coal 
necessary for reduction. NbzOs and Ce2O3 were obtained by reduc- 
tion of NbzOs and CeO2 with hydrogen. Ta2O; could not be reduced 
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to lower oxides with hydrogen or carbon. It is doubtful whether 
lower tantalum oxides with the formulas TazO, and TazOs can be 
roduced at all. The tungsten and molybdenum oxides WO2, W20s, 
MoO., and Mo2O; were obtained by reduction of the 
acids WOs and MoO; with coal or tungsten and molybdenum metal 
in a stream of nitrogen. The blue uranium oxide UO2 was produced 
by annealing U3Os in a nitrogen stream, and the brown modification 
of UO, was obtained in a hydrogen stream. U3Os itself was obtained 
by calcining UOs in air. The resistance of all these oxides had a 
negative temperature coefficient. (RWR) 


60440 (ORN L-tr—4321) Processes in the carbothermal synthesis 
of i carbide. Vollath, D. ‘Ren 
Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoerper- 
forschung). [nd]. Translation by R.G. Mansfield of German report. 
23p. 





. NTIS, PC A02/MF AO! 

course of the synthesis of uranium-plutonium carbide was 
followed thermogravimetrically and roentgenographically, and the 
effect of various grinding times of the starting materials UO2, PuO» 
and graphite on the progress of the synthesis reaction studied. The 
formation of uranium-plutonium monocarbide ro pe in two 
reaction s! whereby an oxycarbide and sesqui: ide are formed 
in the first step. In the further step these intermediate products react 
with each other and form the monocarbide. It was further estab- 
lished that in the case of synthesis of uranium-plutonium carbide 
very —_e times of 36 hours appreciably accelerate the 
reaction greatly reduce the starting temperature of the reaction. 
With powder mixtures which have been ground only a short time 
the reaction begins at higher temperatures, because of the necessary 
thermal formation of nuclei. After the reaction starts, i.e., the forma- 
tion of nuclei, it is possible to let the reaction continue at appreciabl 
lower temperatures. Since the carbide synthesis takes place ‘Giewah 
several, in some cases parallel, steps, it is impossible to give an 
activation energy. From the experiments apparent activation ener- 
gies can be determined which are a function of the way in which the 
powder was prepared and the extent of conversion in the reaction. 
Oxygen-poor and ——— monocarbide can be prepared only at 
temperatures above 1800°K 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO anata 58479, 59705, 60079, 60293, 
60315, 60434, 60438, 60454 


60441 (LBL—6095) Microstructure and magneto-acoustic oscil- 
lations of (Cu, Co) nickel ferrite. Mishra, R.K.; Thomas, G. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1977. 
Contract W-7405-ENG-48. 15p. (CONF-770638—3). Dep. NTIS, 
PC A02/MF AOl1. 

From Intermac conference; Los Angeles, California, United 
States of America (USA) (6 Jun 1977). 

Effects of the microstructural features as revealed by scan- 
ning and transmission electron microscopy on the magnetostrictive 
vibration of Cu and Co doped NiFe,O, are studied. Results show 
that changes in the grain size are strongly coupled —— the geome- 
try of the pores and the two features are not separable. The 
to-mechanical coupling coefficient is seen to strongly on the 
grain size. However, it appears that the pore structure and not the 
grain size is the important microstructural parameter that affects this 
magnetic p y. Additional evidence is presented to show the 
importance of the pore geometry. Effects of Sdeestenstenl features 
such as stacking faults, dislocations, nickel phosphide precipitates on 
grain boundaries, etc. are shown to be secondary in importance. 


60442 (LBL—6269) Electron microscopy studies of defects in 
boron-sintered cubic silicon carbide. de los Santos Dizon, F. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1977. 
Contract W-7405-ENG-48. 63p. Dep. NTIS, PC A04/MF AOI. 


Intra-granular defects in boron-sintered cubic silicon carbide 
have been studied using transmission electron microscopy. Planar 
faults and dislocations were examined. Closely spaced faults perme- 
ating a majority of grains were observed and analyzed, but the 
— vectors of the terminating partial dislocations could not be 
uniquely determined since the faults extended to the grain bound- 
aries. Thus, the faults could not be distinguished as growth or shear 
type. Isolated faults were also observed and characterized as extrin- 
sic. Dislocation dipoles and networks of other dislocations were 
observed. These were likely to have been formed by deformation at 
the high sintering temperatures. A possibility remains that the net- 
works observed were present in the crystallites prior to sintering. 


60443 (SAND—77-0584) Auger-electron line-shape study of 
CVD silicon nitride films. Madden, H.H.; Moore, G.; Holloway, P.H. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract 
EY-76-C-04-0789. 28p. Dep. NTIS, PC A02/MF A011. 

The shapes of integral Auger-electron signals from chemical- 


vegeedapeidinn dae cea at percent and 12 at percent 





DEC. 31, 1977 


oxygen have been compared with each other and with signals from 
clean Si and SiO2. The data show the probable existence of elemen- 
tally bound Si in the nitrides. Incorppration of oxygen decreases the 
structure associated with elemental Si but does not cause the Si L2,3 
VV line shape to change to that characteristic of SiO2. The nitrogen 
peak shape was not affected by the increase in oxygen content to 12 
at percent, but the shape of the oxygen signal, and its energy 
location in silicon nitride is considerably different than for oxygen in 
SiO.. These data indicate that a detailed investigation of silicon 
nitride could lead to a better understanding of properties important 
to passivation and memory. 


60444 (EURFNR—1396) Calculation of the oxygen potential of 
(U,Pu)O/sub 2+-x/ by means of defect models and measured data in 
the temperature range from 1000 to 1700 K. Breitung, W. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik). Oct 1976. Translation of KFK—2363. 
23p. = NTIS, PC A02/MF AO1. 

oxygen potential A anti G/sub 02/ is one of the most 
important thermodynamic parameters of (U,Pu)-mixed oxides. It 
determines or influences a number of processes which take place in a 
reactor fuel rod during irradiation, such as, e.g., fuel-cladding pipe 
reactions, creep and restructuring of the fuel as weli as diffusion 
processes. An attempt is made to describe as extensively as possible 
previous A anti G/sub 02/ measurements, which in part deviate 
sharply from one another, on the basis of defect models. The model 
which has been set up yields oxygen potentials of uranium-plutoni- 
um-mixed oxides as a function of the stoichiometry 2 +- x, of the 
plutonium content y and of the temperature T. In particular one 
obtains A anti G/sub o2/ values for very close to stoichiometric 
oxides for which it is impossible to obtain reliable measurements 
owing to the unavoidable uncertainties currently affecting O/M 
determinations. The A anti G/sub o2/ values are needed especially 
for thermodynamic investigations of fuel-cladding pipe reactions in 
fast reactors. The theoretical formulation used to describe measured 
oxygen potentials is based upon the equilibrium between the defects 
in the oxygen lattice and the oxygen partial pressure of the oxide. 
With the aid of such defect equilibria it has been ible to interpret 
or to predict a number of crystal properties (e.g., [3, 4]). 


60445 Raman ic characterization of defect character 
in rare easth pyrochlores. Scheetz, B.E.; White, W.B. (Pennsylvania 
State Univ., University Park). pp 524-533 of In Proceedings of the 
12th rare earth research conference. Vol. II. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2 

The rare earth series of titanate and zirconate pyrochlores 
were examined to characterize the order/disorder phenomena in the 
zirconate pyrochlores and to understand the reason for the large 
halfwiths of the Raman bands. (GHT) 


60446 Polarized Raman spectra of the metallic hexaborides LaB, 
and SmBg. Betsch, R.J.; White, W.B. (Pennsylvania State Univ., 
University Park). pp 534-541 of In Proceedings of the 12th rare earth 
research conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See - P2. 

Single crystal Raman spectra are reported for two rare earth 
hexaborides, LaBs and SmB. which because of their unique optical 
properties are metals at room temperature; below SOK SmBsg is a 
semiconductor. LaBe exhibits a lavender color while SmBs is a 
metallic blue. (GHT) 


60447 X-ray photoelectron 
ides. Chazalviel, J.N.; Campa 


in rare-earth hexabor- 

pagna, M.; Wertheim, G.K.; Schmidt, 
P.H.; Longinotti, L. D. (Bell Labs., Murray Hill, NJ). pp ‘542-551 of 
In Proceedings of the 12th rare earth research conference. Vol. II. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2 


XPS 4f spectra of rare-earth hexaborides are presented. Un- 
usually large 4f lifetime broadening was detected throughout the 
whole series. Its origin is discussed. Of special interest is SmBs, a 
well-known mixed-valence compound. The Sm 4f spectrum yields 
several quantitative conclusions regarding the mixed configuration 
ground state. 


60448 Recent studies on the californium oxide system. Haire, 
R.G. (Oak Ridge National Lab., TN). pp 584-593 of In Proceedings 
of the 12th rare earth research conference. Vol. II. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 
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Changes in the oxygen stoichiometry of Cf oxides brought 
about by self-irradiation, the stepwise thermal decomposition of 
dioxide and a summary of the presently known Cf oxide cmb 
are reported. 


60449 Chemical hysteresis in phase reactions in fluorite-related 
systems: the reactions PrO; 7:4(i) + 0.0320. PrO, 778({) and TbO; 
7144) + TbO, soo (phi) + 0.10702. Pajk, S.P.; Knittel, D.R.; Lin, S.H.; 
Lau, K.H.; Eyring, L. (Arizona State Univ., Tempe). pp "615-625 of 
In Proceedings of the 12th rare earth research conference. Vol. II. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Co 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

A tensimetric description of the intrinsic loop in the iota 
reversible zeta reaction in the praseodymium oxides is given and a 
phenomenological theory is applied to two different types of phase 
reactions. (GHT) 


com (La 

Coutures, J.P. (CNRS, Odeillo-Fontromeu, France); Coutures, J.; 
Benezech, G.; Antic, E. pp 626-635 of In Proceedings of the 12th 
rare earth research conference. Vol. II. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 


Splat cooled amorphous phases were obtained by rapid 
quenching of melted binary mixtures on the water cooled copper 
anvil of an apparatus which operates in air. In this paper, investiga- 
tions on the (1-x) AleOs-x Ln2Os and (1-x) GagOs-x Ln2Os mixtures 
with Ln = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb and 0.05 < x < 0.45 are 
described. This range of composition included the eutectic between 
B AbOs or a AkOs and Ln AlO; or B GaeOs and Ln GaOs. 


60451 Mixed valence europium perovskites in the system Eu— 
Ta—O. Greedan, J.E.; Calvo, C.; F i, R.; Gibbs, H.F. (McMas- 
ter Univ., Hamilton, Ont.). pp 757 of In Proceedings of the 12th rare 
earth research conference. Vol. II. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2 

The Eu-Ta-O system was examined near the composition 
EusTaOs. As found by others, Eus/sup II/ TaOs.5 does not exist 
under the preparative conditions used (argon, welded Mo crucibles, ~ 
1200° to 2200°C). Product mixtures consist of EuO, a phase near 
Eue/sup II/Eu/sup III/TaQOg and probably Ta. (GHT) 


60452 Crystal structure of lanthanum oxysulfate. Fahey, J.A. 
(City Univ. of New York, Bronx). pp 762-771 of In ae CE te of 
the 12th rare earth research conference. Vol. II. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

The structure of LazO2SO, has been determined by powder x- 
ray diffraction methods. All atomic positions were deduced from 
seventy-two diffractometer measured intensities by the Patterson and 
Fourier methods. Least square refinement, constraining the sulfate- 
oxygens about the two-fold axes and employing isotropic thermal 
motions, yielded an agreement index (R/sub F) of 0.091. The body- 
centered orthorhombic cell contains two formula units and has 
dimensions of a/sub 0/-4.2861 +- (4)A, b/sub o/ = 4.1938 +- (4)A, 
and c/sub o/ = 13.720 +- (3)A. The space group is Is22 No. 23. 
Each lanthanum atom is coordinated by two oxygen atoms belong- 
ing to different sulfate groups at a distance of 2.36A, and by four 
oxygen anions at an average distance of 2.41A. Together the six 
oxygen atoms form a distorted trigonal prism about the lanthanum 
atom. The structure can be described as being made up of alternate 
layers of (LazO2)*? and So,~? groups perpendicular to the c axis. All 
- the lanthanide and known trivalent actinide oxysulfates exhibit 
this structure. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 58153, 60218 


60453 (IS-T—759) Effects of hydrogen on the single crystalline 

elastic constants of niobium. Schlader, D.M. (Ames Lab., Iowa 
(USA)). Jun 1977. Contract W-7405-ENG-82. 42p. Dep. NTIS, PC 
A03/MF AOl1. 

A special hydriding system was designed and constructed to 
satisfy conditions for hydriding niobium. This system controlled the 
temperature and hydrogen atmosphere —-s the niobium 
while ultrasonic measurements were recorded. Ultrasonic wave ve- 
locities were determined by measurement of the times for ultrasonic 
pulses to transit and then echo through known dimensions of test 
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imens. The method which was employed is coinmonly known as 
dp eaediaecaten method. This study confirmed the general 
trends of earlier investigations. In this study C’ continued to decrease 
and C4, continued to increase up to 4.69 atomic percent hydrogen 
which is the maximum concentration which has yet been examined. 
In the case of the niobium-hydrogen system the Snoek effect may 
well be a contributory factor to the decrease of C’ with increasing 
hydrogen concentration. However, crystallographic considerations 
preclude this effect from contributing a concentration dependence to 
Cs, or B. The observation of the present work implies that other 
factors must also be contributing to the overall behavior. 


60454 (LBL—6205) Correlation of microstructure of sintered 
mullite bodies with their stress-strain behavior in compression loading 
at 1200°C. Sacks, M.D. (California Univ., Davis (USA). Dept. of 
Engineering). Mar 1977. Contract W-7405-ENG-48. 156p. Dep. 
NTIS, PC A08/MF AOI. 

Sintered alumino-silicate bodies, containing mullite as a prin- 
ciple phase, were tested in compression loading at 1200°C. The 
observed mechanical behavior was correlated with the microstruc- 
ture. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 59750, 60436, 60437, 60439 


60455 (AD-A—040080) Band calculations on ferroelectric and 
piezoelectric solids. Final report Mar 75—Jun 76. Henkel, J.H.; Uzes, 
C.A. (Georgia Univ., Athens (USA). Dept. of Physics and Astron- 
omy). Mar 1977. Contract F33615-75-C-1177. 7p. NTIS PC A02/MF 
AOl. 

Band calculations were completed on lithium niobate, boron 
nitride, and sodium fluoride. The results of these calculations will be 
used to calculate other electronic properties of these materials. 
Further developments have been made on the Operator Recursion 
(OR) method. To verify the validity of the OR method it was 
applied to the anharmonic oscillator and to single particle motion in 
one dimensional asymmetric periodic lattices. The extension of the 
OR method to three dimensions is proceeding along the lines of the 
second quantized and Hartree—Fock formalisms. The OR method 
will then be applied to ferroelectric systems. 


60456 (LA-UR—77-1307) Zero and low coefficient of thermal 
expansion polycrystalline oxides. Skaggs, S.R. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 22p. 
(CONF-770662—1). Dep. NTIS, PC A02/MF AOI. 

From International colloquium on refractory oxides for high 
temperature conn sources; Odeillo, France (28 Jun 1977). 

Polycrystalline oxide systems with zero to low coefficient of 
thermal expansion (CTE) investigated by the author include hafnia- 
titania and hafnia. The CTE for 30 to 40 mol percent TiOz in HfOz is 
less than or equal to 1 x 10~*/°C, while for other compositions in the 
range 25 to 60 mol percent approximately 4 x 10° */°C. An investiga- 
tion of the CTE of 99.999 percent HfO2 yielded a value of 4. 
10-*/°C from room temperature to 1000°C. Correlation with data 
on HfO: by other investigators shows a definite relationship between 
the CTE and the amount of ZrOz present. Data are listed for 
comparison of the CTE of several other polycrystalline oxides 
investigated by Holcombe at Oak Ridge. 


60457 (SAN—113P27X1) Electrical and mechanical properties 
of oxide ceramics. report up to April 1, 1977. Kroger, F.A. 
(University of Southern California, Los Angeles (USA). Electronic 

Lab.). 1977. Contract EY-76-S-03-0113. 3p. Dep. NTIS, PC 
A02/MF AOl1. 

Studies of the defect structure of AlOs and its electrical and 
mechanical properties by a study of conductivity (both ionic and 
electronic) and creep of pure and doped polycrystalline AleOs as a 
‘can of oxygen pressure, temperature and grain size are reported. 


60458 (SAND—77-0066C) Stress effects in ferroelectric ceram- 
ics. Fritz, 1J.; Keck, J.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 15p. (CONF-770706—11). 
Dep. NTIS, PC A02/MF AOI. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

The typical behavior observed for ferroelectric ceramics 
under different conditions of high stress and field is presented. In 
particular, the observation of domain reorientation effects and of 
pressure and field enforced phase transitions are emphasized. (GHT) 


60459 Stability of refractory castables in steam—N. and steam— 

CO atmospheres at 199°C. Day, D.E. (Univ. of Missouri, Rolla); 

Gac, F.D. Am. Ceram. Soc. Bull; 56: No. 7, 644-648(Jul 1977). 

From Fall meeting of the Refractories Div. of the American 
Ceramic ie Saciee, Bedford, PA, USA (4 Oct 1975). 

a roperties of a high, intermediate and low AloOs refrac- 

tory castable were investigated after exposure to steam—Ne2 and 
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steam—CO atmospheres at 465 psia and 199°C for 6, 12 and 18 days. 
Chemical reactions consisted of (1) the hydration of residual unreact- 
ed calcium aluminate cement to form additional cementitious phases, 
(2) the leaching of CaO from tte castable and its reaction to form 
CaCOs and calcium formate, (3) the hydration of alumina to form 
boehmite and (4) the dissolution of SiO. by steam. The properties of 
the intermediate AlzOs castable were least affected by the exposure 
conditions. 


60460 Photodesorption from TiO... Cox, S.M.; Lichtman, D. 
(Univ. of Wisconsin, Milwaukee). Surf. Sci.; 54: 675-678(1976). 

Extensive studies on photodesorption from 304 stainless steel, 
ZnO and CdS were done. From these substrates, the desorbing 
species was found to be CO. The photodesorption of the CO2 
showed a wavelength dependence with a threshold corresponding to 
the bandgap of the substrate material. TiO2 was looked at to deter- 
mine if it would show the same characteristics as the other substrates 
studied. 


CORROSION AND EROSION 


60461 (LA-UR—77-1064) Chemical vapor deposition of zircon- 
ium carbide alloyed isotropic carbon in a fluidized bed. Hollabaugh, 
C.M.; Reiswig, R.D.; Wagner, P.; Wahman, L.A.; White, R.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 12p. (CONF-771004—2). Dep. NTIS, PC A02/MF AO1. 

From 6. international conference on chemical vapor deposi- 
tion; Atlanta, Georgia, USA (10 Oct 1977). 

Experiments have been performed to determine the effects of 
gas composition and temperature on the deposition rate and coat 
composition of ZrC alloyed carbon coats. The coating was deposited 
on a mixture of carbon and ThOz spheres in a fluidized bed using a 
gas mixture of C3He, Hz, ZrCl,, Ar and He. Increases in temperature 
increased the deposition rate in the normal exponential fashion. An 
increase in the concentration of Hz tended to retard the deposition 
rate of C while increasing that of ZrC and the converse was found 
for CsHs concentration. The coat composition was found to vary 
linearly with the ratio of H2/C3He and to be independent of tempera- 
ture. 


60462 (LA-UR—77-1440) Oxidation behavior of (U,Pu)C fuel 
materials in air-inert gas mixtures containing 400 ppm to 20% oxygen. 
Lewis, H.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 13p. (CONF-771008—4). Dep. NTIS, 
PC A02/MF AOl1. 

From International meeting on advanced LMFBR fuels; 
Tucson, Arizona, USA (10 Oct 1977). 

Hyperstoichiometric (U,Pu)C samples in both powder and 
pelletized form were subjected to a set of experiments designed to 
scope the oxidation characteristics of these materials under condi- 
tions simulating exposure to a wide range of oxygen impurity in an 
inert atmosphere glovebox. It is demonstrated that sample oxidation 
rates and “ignition” temperature are dependent not only on particle 
size (or surface area) and oxygen concentration in the cover gas, but 
also on the rate at which oxygen is introduced into the sample 
environment. The conditions under which rapid oxidation and 
sample “ignition” can be induced for powder and pelletized samples 
are discussed, and related to processing incidents which would result 
in excursions in oxygen level in a glovebox atmosphere. 


60463 Influence of K2O on the cerium oxide—ZrO, system. 
Negas, T.; Roth, R.S.; McDaniel, C.L.; Parker, H.S.; Olson, C.D. 
(National Bureau of Standards, Washington, DC). pp "605-614 of In 
Proceedings of the 12th rare earth research © antnians. Vol. II. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Data are presented for the cerium oxide--zirconium oxide 
system in air; the system is reviewed under highly reducing condi- 
tions; and several reactions of cerium oxide--zirconium oxide materi- 
als with potassium oxide are demonstrated. The data are correlated 
with results from several examples of CeO./ZrO, materials after 
being subjected to a recent MHD test. (GHT) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 58481, 59334, 60448 


60464 Neutron-irradiation damage in stabilized ZrO.. Clinard, 
F.W. Jr.; Rohr, D.L.; Ranken, W.A. (Los Alamos Scientific Lab., 
NM). J. Am. Ceram. Soc.; 60: No. 5-6, 287-288(1977). 

Dimensional and microstructural changes in 6 mol % Y2Os- 
stabilized ZrO, were evaluated after high-temperature irradiation in 
a fast fission reactor. 
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COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 59594 


60465 (N—77—18220) Brazed borsic/aluminum structural 
panels. Bales, T.T.; Wiant, H.R.; Royster, D.M. (National Aeronau- 
tics and Space Administration, Langley Station, Va. (USA). Langley 
Research Center). Mar 1977. 24p. (NASA-TM-X—3432; L—11075). 
NTIS PC A02/MF AOI. 

A fluxless brazing process has been developed that minimizes 
degradation of the mechanical properties of Borsic/aluminum com- 
posites. The process, which employs 718 aluminum alloy braze, is 
being used to fabricate full scale Borsic/aluminum-titanium honey- 
comb-core panels for Mach 3 flight testing on the YF-12 aircraft and 
ground testing in support of the Supersonic Cruise Aircraft Research 
(SCAR) Program. The manufacturing development and results of 
shear tests on full scale panels are presented. Nondestructive evalua- 
tion of brazed Borsic/aluminum honeycomb wing panel is discussed; 
the variables include shear strain, loads (forces), brazing tempera- 
ture, and brazing time (min). 


60466 (N—77— 18255) D Aunty of conventional joining 
techniques to boron fiber and carbon fiber reinforced aluminum an- 
wendbarkeit bekannter ffuegetechniken auf borfaser- und 
kohlenstoffaserverstaerktes aluminium. Janes, S. (Battelle-Institut 
e.V., Frankfurt am Main (Germany, F.R.)). 1976. 111lp. (BMVG- 
FBWT—76-9). NTIS PC A06/MF A0O1. 

Subm-Sponsored by Bundesmin. Fuer Verteidigung. 

Reviews are presented of investigations into the application of 
conventional joining techniques to aluminum alloys reinforced with 
borsic or carbon fibers. Suitable joining techniques for both borsic- 
aluminum composites and carbon-aluminum composites are gluing, 
braze bonding, diffusion welding, spot welding, or resistance braz- 
ing. Other suitable techniques are riveting and screwing, using 
special rivets and screws. Fusion welding techniques can be used 
under certain conditions for joining borsic-aluminum composites, but 
they are unsuitable for carbon-alumnum composites because melting 
of the aluminum matrix in the presence of the carbon fibers leads to 
the formation of aluminum carbide, which results in destruction of 
the fiber composite. Riveting, screwing, and braze bonding of fiber 
reinforced aluminum alloys are discussed; the variables include tem- 
perature effects, fiber volume, fracture strength, tensile strength, 
melting point, elongation, alloy composition, shear strength, fracture 
crack initiation, adhesive strength, and metal matrix composition. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 59594, 61523 


60467 Deformation and fracture of resin matrix composites in 
combined stress states. Guess, T.R.; Gerstle, F.P. Jr. (Sandia Labs., 
Albuquerque, NM). J. Compos. Mater.; 11: 146-163(Apr 1977). 

The analytical prediction of elastic constants and strengths in 
highly anisotropic composites is complex and always requires experi- 
mental verification. This paper describes a study of the room- 
temperature mechanical characterization of high performance rein- 
forced-resin composite materials. The composites were fabricated 
from three high strength filaments: Union Carbide’s graphite fibers, 
Thornel 75S and Thorne! 400 and duPont’s organic fiber, Kevlar 49. 
The matrix was a filament-winding epoxy resin, Dow Chemical 
DER-332 room-temperature cured with Jeffamine T-403. Test speci- 
mens were thin-walled, cylindrical tubes fabricated with unidirec- 
tional (90° or hoop wound) or quasi-isotropic [+-30/90]/sub S/ 
filament orientations. Specimens were tested in uniaxial and biaxial 
tension; axial loads were applied with an electrohydraulic testing 
machine and desmnieeaial loads by internal pressurization. Defor- 
mations were monitored with strain gages. Data from uniaxial tests 
and from the literature provided the elastic properties and strengths 
of the unidirectional composite. The stiffness data were used to 
calculate, from lamination theory, the macroscopic elastic stiffnesses 
of the quasi-isotropic tubes which were in good agreement with 
experimental values. Strength data are compared to four empirical 
strength criteria. 


— Creep and rupture of an advanced fiber strengthened eutec- 
tic composite Woodford, D.A. (General Electric Co., 
Schenectady, NY). Metall. Trans., A; 8: No. 4, 639-650(A 4 1977). 
Creep and rupture tests have been conducted on NiTaC-13, 


an senna TaC fiber strengthened composite. A simple equation is 
developed to describe the creep behavior in argon for strains up to 
about | pct at temperatures between 871 and 1093°C. This equation 
may readily be incorporated in a nonlinear analysis of the deforma- 
tion of a body subjected to nonsteady and nonuniform stresses and 


temperatures. The rates in air show a progressive increase 
relative to those in argon due to a loss in cross-section resulting from 
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oxidation. The Larson-Miller parameter is shown to be unreliable for 
either correlation or extrapolation of rupture data. This is especially 
true for air tests. A modified parameter is, however, shown to give a 
good correlation with all the data. Although metallurgical instabil- 
ities are present, they have no clear effect on rupture s' and 
are not uniquely linked with the parametric representation. is 
a systematic increase in ductility with increase in temperature and 
the generally high level of ductility is reflected in notch 
strengthening. Some load relaxation tests indicate that fiber failure 
occurs in excess of 1 pct composite strain. It is su , therefore, 
p 1 pet _— be an appropriate design limiting strain for this class 
of material. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 59315 


POLYMERS AND PLASTICS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 60469 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 57969 


60469 (BDX—613- ee 1)) Temperature it proper- 
ties of potting materials. Final report. Walker, J.M. 
Kansas City, Mo. (USA). “Apr abi Contract EY-76-C-04-0613. 
67p. Dep. NTIS, PC A04/MF 

The physical coma eaildeiie electrical, and thermal 
of a general purpose epoxy potting compound, filled with either 
glass microspheres, aluminum oxide or beta-eucryptite and catalyzed 
with either an aliphatic amine, a liquid aromatic amine eutectic 
blend, or a liquid anhydride are discussed. The properties of a 
CTBN modified epoxy are also included. Twelve formulation-cure 
cycle combinations were chosen for evaluation. The temperature 
dependent properties from -65° to 400°F (-54° to 204°C) for the 12 
combinations are given. 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 59229 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 57940, 58290, 59603, 60487 


60470 (BDX—613-1534(Rev.)) High temperature syntactic 
foam. McIlroy, H.M. (Bendix Corp., Kansas City, Mo. (USA)). Jul 
1977. Contract EY-76-C-04-0613. 65p. Dep. NTIS, PC A04/MF 
AOl. 

Resins from the polyimide, polybenzimidazole polyamide- 
imide, phenolic, silicone, and urethane families were formulated with 
glass microbubbles and carbon microspheres to produce low density, 
high strength syntactic foams. The polyimide and pol 
foams were the most thermally stable, but even the urethane exceed- 
ed the design goals. Foams with high and low thermal conductivity 
were developed and their material properties were measured. The 
low conductivity was achieved using glass microbubble fillers and 
high conductivity was achieved using carbon microsphere fillers. 


60471 (COO—4185-1) Progress report submitted to United 
States Energy Research and Administration. (Chicago 
Univ., Ill. (USA). Dept. of Geophysical Sciences). 1977. Contract 
EY-77-S-02-4185. 8p. Dep. NTIS, PC A02/MF AOI. 

Progress is reported on efforts to determine whether morden- 
ite type zeolite can be prepared with La** and Mg* cations, and to 
determine the crystal structures. (GHT) 


60472 (GEPP—301A) Alumina ceramic surface cleaning 

timum bonding of resin encapsulant. Creed, K.E. (General Electric 
Co., St. Petersburg, Fla. (USA). Neutron Devices ). 15 Jul 
1977. Contract EY-76-C-04-0656. 42p. Dep. NTIS, A03/MF 
AOl. 


Electrical breakdown problems during the of a resin- 
encapsulated alumina ceramic part resulted in the initiation of an in- 
depth study of adhesion . The program was directed into 
five basic areas; (1) activated argon ‘cleaning of the ceramic surface, 

(2) ultraviolet light cleaning, (3) surface preparation a 4 
curing agent effects and (5) development of a new tensile adhesion 

test specimen. Data showed that a combination of vapor honing as 
surface preparation and activated argon cleaning provided the 





6234 ENERGY RESEARCH ABSTRACTS 


“cleanest” surface and improved bond strength. The argon plasma 
cleaner can be operated using 20 to 40 watts of energy, 10 to 20 
minutes operation time with 0.5 to 1.0 Torr of argon flow, and still 
obtain equivalent cleaning action. Systems cured with diethanola- 
mine (2,2' iminodiethanol) achieved two to four times the bond 
strength compared with curing agent Z under identical conditions. 
The new tensile adhesion test specimen reduced the peel vector 
evident in the old specimen. The new test specimen is also easier to 
assemble, cast and test than the old specimen. 


60473 (UCRL—77844(Rev.1)) Free abrasive grinding for preci- 
sion optics. Brown, N.; Prochnow, E.; Blachman, R.; Whistler, W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
Apr 1977. Contract W-7405-ENG-48. 7p. (CONF-770416—1). Dep. 
NTIS, PC A02/MF AO1. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, Illinois, United States of America (USA) (23 Apr 1977). 

A brief summary of the basic principles of free abrasive 
grinding is presented, and the practice at the LLL Optics Fabrica- 
tion Shop is described. Data correlations used in the process are 
presented. (GHT) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 60303 


60474 (BNL—22804) Orientational epitaxy in adsorbed mono- 
layers. Novaco, A.D.; McTague, J.P. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 19p. (CONF- 
770905—1). Dep. NTIS, PC A02/MF AO1. 

From Two-dimensional absorbed phases conference; Mar- 
seille, France (6 Sep 1977). 

The ground state for adsorbed monolayers on crystalline 
substrates is shown to involve a definite relative orientation of the 
substrate and adsorbate crystal axes, even when the relative lattice 

eters are incommensurate. The rotation angle which defines 
the structure of the monolayer-substrate system is determined by the 
competition between adsorbate-substrate and adsorbate-adsorbate 
energy terms, and is generally not a symmetry angle. Numerical 
predictions are presented for the rare gas-graphite systems, whose 
interaction potentials are rather well known. Recent LEED data for 
some of these systems appear to corroborate these predictions. 


60475 (BNL—22995) Crystallographic investigations on polyhy- 
dride metal complexes. Bau, R.; Carroll, W.E.; Hart, D.W.; Teller, 
R.G.; Koetzle, T.F. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 41p. (CONF-770510—9). 
Dep. NTIS, PC A03/MF AO1. 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

The molecular structures of four transition metal polyhydride 
complexes are reported, HsIr(PMezPh)s and HzRe(PMe2Ph): by x- 
ray diffraction analysis and H,Os(PMe2Ph); and HsRe2(PEtePh), by 
neutron diffraction analysis. Although the hydride ligands were not 
located in HsIr(PMe2zPh)s, the arrangement of phosphorus atoms 
about the Ir atom [average distance = 2.294(3)A, average P-Ir-P 
angle = 101.0(1)°] suggests a distorted octahedral geometry for this 
molecule. The x-ray analysis of H7Re(PMe2Ph)2 revealed a bent P- 
Re-P backbone for the molecule [P-Re-P angle = 146.8(1)°], which 
is consistent with a tricapped trigonal prism with P atoms in equato- 
rial positions. The neutron diffraction analysis of HyOs(PMe2Ph)s 
shows that the molecule is a distorted pentagonal bipyramid, with 
one equatorial and two axial phosphine ligands [P-Os-P angles are 
166.07(8)°, 97.08(7)°, and 96.85(8)°)]. Pertinent distances and angles 
within the planar H,OsP grovp are: Os-H, 1.663(3), 1.648(3), 
1.644(3), and 1.681(3)A; H-Os-H, 69.4(2)°, 69.7(2)°, and 70.0(2)% H- 
Os-P, 79.7(1)° and 73.0(1)°. The neutron diffraction analysis of the 
HsRe2(PEtePh), dimer reveals a molecule with four terminal and 
four bridging hydride ligands. This molecule provides the first 
example of a metal-metal bond bridged by four hydrogen atoms. 
Some distances and angles are: Re-H(erminal). 1.682(7) and 
1.656(7)A; mE 1.882(7), 1.862(7), 1.885(7), and 
1.883(8)A; Re-H-Re, 85.4(3)° and 84.7(3)° 


60476 (LBL—6233) I. The indicatrix of composite crystals. II. 

Calculation of the indicatrix of silicate minerals with the classical 

point-dipole model. III. The structure of two sodium-urany! fluorides. 

Hauser, J.R. (California Univ., Davis (USA). Dept. of Engineering). 

A P = Contract W-7405-ENG-48. 193p. Dep. NTIS, PC A09/ 
AOl. 

Thesis. 

The results of three distinct studies are discussed. The first 
two chapters describe calculations of the geometric optical proper- 
ties of crystals; the third chapter is concerned with the crystal 
s. ructure analysis of two new double salts. 


60477 (LBL—6431) Photoelectric 
ultra-pure germanium 


of residual impu- 
rities in 


spectroscopy u 
and silicon. Haller, E.E. (California 
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Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1977. Con- 
tract W-7405-ENG-48. 24p. (CONF-770563—2). Dep. NTIS, PC 
A02/MF AOI. 

From 1. seminar on photoelectric spectrosco) 
ductors; Moscow, Union of 
May 1977). F 

Using photoelectric spectroscopy the residual impurities in a 
large number of ultra-pure germanium some silicon single crys- 
tals were investigated. Our Far Infrared Spectrometer consists of a 
Michelson Seaeliseaater with an on-line computer and a helium 
cryostat with constant temperature option. The instrumental resolu- 
tion is limited to approximately 0.15 cm~' (= 0.02 meV). With 
samples of approximately 1/10 cm* volume and net impurity concen- 
trations of approximately 10° cm™*, high resolution spectra with 
signal-to-noise ratios greater than 100 can be obtained in minutes. 
Special attention was devoted to the formation of good electrical 
contacts to the samples since they strongly influence the signal-to- 
noise rations. Various techniques using liquid and solid phase epi- 
taxy, ion implantation and metal evaporation were investigated. 
Using IR spectroscopy together with Hall effect measurements, a 
systematic investigation of the group III and V impurities and their 
sources was possible. The dominant impurities in ultra-pure germani- 
um are B, Al and P. The acceptors B and Al do not follow simple 
segregation behavior in germanium. This may be caused by these 
elements forming complexes with oxygen and possibly silicon. A 
number of hitherto undiscovered, hydrogenic acceptors and donors 
were found; several may be due to impurity-impurity complexes. 
The general impact of photoelectric spectroscopy on the develop- 
ment of ultra-pure germanium is discussed. 


60478 (SAND—77-1188C) High-pressure studies of soft mode 
transitions in solids. Samara, G.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 33p. (CONF- 
770722—2). Dep. NTIS, PC A03/MF AO1. 

From International conference on high pressure and low 
temperature physics; Cleveland, Ohio, USA (20 Jul 1977). 

An overview of the soft mode concept and of high pressure 
studies of soft mode transitions in solids is given. Typical results on 
displacive ferroelectric (SbSI) antiferrodistortive ,[Gd2(MoO,)s and 
BaMnF,] transitions as well as on coupled proton-phonon soft mode 
transitions (KH2PO,) are used to demonstrate that hydrostatic pres- 
sure can strongly modify the balance of forces responsible for soft 
mode behavior. Emphasis is placed on the physical implications of 
the results and on the general trends of the available data on the 
different classes of soft mode transitions, for it is such trends that 
have led to a greater understanding of the nature of the forces 
involved. 


60479 (UCRL—79014) Shock compression of pyrolytic, ceylon 
natural, and a hot- synthetic graphite to 120 GPa. Gust, W.H.; 
Young, D.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 6 Jun 1977. Contract W-7405-ENG-48. 23p. (CONF- 
770706—5). Dep. NTIS, PC A02/MF AO1. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

Recent improvements have made the two-stage, light-gas gun 
at Lawrence Livermore Laboratory into a dependable source of 
very energetic planar shocks. Also, the inclined-prism technique has 
proved useful in observing anomalous behavior of materials, espe- 
cially at low pressure. The availability of these improved techniques 
presented an opportunity to re-examine the low pressure, shock- 
compression characteristics for graphite and, in a search for an 
additional transformation, to extend some of the data to higher 
pressures. 


60480 (UCRL—79910) Metallic hydrogen: recent theoretical 
progress. McMahan, A.K. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 5 Aug 1977. Contract W-7405-ENG-48. 
vp. (CONF-770722—3). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From International conference on high pressure and low 
temperature physics; Cleveland, Ohio, USA (20 Jul 1977). 

A summary is given of recent theoretical progress in deter- 
mining the insulator-to-metal transition pressure in condensed hydro- 
gen, and in understanding the nature of each of these phases. Some 
of the problems involved in retaining the metallic phase metastably 
at low pressures are reviewed. 8 figs., 43 refs. 


60481 Boron-11 NMR study of the large angle anisotropic motion 
of BsH~s in (CHs)NBsHs. Fukushima, E.; Paine, R.T.; Roeder, 
S.B.W. (Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). J. Chem. Phys.; 67: No. 4, 1614- 
1616(15 Aug 1977). 

Steady state nuclear magnetic resonance was performed in 
powdered (CHs)sNBsHs. The quadrupole coupling e*qQ/2h of 
boron-11 decreases montonically at a decreasing rate Be kHz at 
278 K to 16 kHz at 370 K. The birefringence also decreases with 
increasing temperature in the same temperature range and becomes 
undetectable at 473 K. We conclude that the B3sHs~ anions are 
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undergoing large angle wobbling motion in this phase between 270 
and 473 K. The wobbling amplitude gradually increases with tem- 
perature until the motion becomes isotropic at an order—disorder 
phase transition near 473 K. 


60482 Absorption and emission spectra of U** diluted in ThBr. 
single crystals. Genet, M.; Delamoye, P.; Edelstein, N.; Conway, J 
(Laboratoire de Radiochimie, Institut de Physique Nucleaire, Uni- 
versite de Paris-Sud, BP No. 1 91406 Orsay, France). J. Cnem. Phys.; 
67: No. 4, 1620-1625(15 Aug 1977). 

The absorption and fluorescence spectra of U* diluted in 
single crystals of ThBrs have been measured at room temperature 
(77 degreeK) and 4.2 degreeK. The crystal symmetry site of the U** 
ion is D/sub 2d/. Twenty three levels have been assigned and a 
least-squares fit varying nine parameters (and fixing three param- 
eters) gave a mean energy deviation of 89 cm™'. The values of the 
parameters obtained from the best fit are (in cm~') F?=43 770 +- 
797, F*=31 302 +- 4 200, F®°=22 248 +- 2 425, zeta=1719 +- 44, 
a=36, B=-600, y= 1000, B29 =-919 +- 85, B49 =-305 +- 70, B44=- 
825 +- 137, B°o=636 +- 917, and B®,=-1937 +- 202. There does 
not appear to be a systematic correlation between the crystal field 
parameters obtained for U** in ThBr, and those reported earlier for 
U* in UC or in ZrSiO,. 


60483 Surface and interface states on GaAs(110): Effects of 
atomic and electronic rearrangements. Spicer, W.E.; Pianetta, P.; 
Lindau, I.; Chye, P.W. (Department of Electrical Engineering, Stan- 
ford Electronics Laboratories, Stanford University, Stanford, Cali- 
fornia 94305). J. Vac. Sci. Technol; 14: No. 4, 885-893(Jul 1977). 

The electronic and atomic structure of the (110) surfaces of 
III—V semiconductors were studied. This paper briefly reviews new 
developments and points out areas where agreement has been found 
between various experimental results presented in the literature. 
Particular attention is focused on the large surface rearrangement 
which takes place on the (110) GaAs surface and effects of the strain 
which may be produced in joining this rearranged surface layer to 
the rest of GaAs crystal. It is pointed out that this may lead to 
variations in the surface rearrangement which can produce vari- 
ations in the valence electronic structure at the surface. Such vari- 
ations are shown in experimental energy distribution curves obtained 
by the photoemission technique which samples principally the last 
two molecular layers. It is further shown that surprisingly small 
amounts of chemisorbed oxygen can produce first-order effects in 
the valence-band electronic structure. On all GaAs (110) surfaces 
studied, a phaselike transformation was observed with a few hun- 
dredths of a monolayer coverage of chemisorbed oxygen. Near this 
coverage, the Ga 3d exciton structure disappears and the oxygen 
uptake increases significantly. On certain samples, first-order 
changes in the valence-band electronic structure were observed at a 
coverage of a hundredth of a monolayer or lower. These transforma- 
tions are discussed in terms of the electronic and atomic configura- 
tions at the surface. Experimental data showing As and Ga 3d 
chemical shifts for oxidation as well as chemisorption are also 
presented and used to point out difficulties to be expected in passi- 
vating practical surfaces. In particular, the effect of mixed As and 
Ga oxides, the desirability of bonding passivating layers to the GaAs 
through As bonds, and the effect of strain-induced interface states 
are discussed. 


60484 gen sorption and excitonic effects on GaAs surfaces. 
Chye, P.W.; yo P.; Lindau, 1.; Spicer, W.E. (Stanford Elec- 
tronics Laboratories, Stanford, California 94305). J. Vac. Sci. Tech- 
nol.; 14: No. 4, 917-919(Jul 1977). 

It is now clear that excitations from the Ga-3d core level into 
the empty surface states are highly excitonic in nature. These transi- 
tions can be studied by partial yield or low-energy electron-loss 
spectroscopy, and in the past their disappearance with oxygen expo- 
sure has been attributed to oxygen bonding on surface Ga atoms and 
destroying the empty surface states. By combining partial yield, 
ultraviolet photoemission, and soft x-ray photoemission data, it is 
shown that this disappearance is not due to oxygen bonding on Ga 
atoms but due to exciton extinction from oxygen-induced changes in 
the surface electronic structure at very low coverages. 


60485 Pressure dependence of the melting and a-8 phase transi- 
tion temperatures of carbon monoxide. Fukushima, E.; Gibson, 
A.A.V.; Scott, T.A. (Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico). J. Low Temp. Phys.; 28: 
No. 1, 157-173(Jul 1977). 
The pressure dependences of the melting temperature T/sub 
m/ and crystallographic phase transition temperture T/sub b/of 
carbon monoxide have been measured as a function of hydrostatic 
pressure to 1.75 kbar by using associated changes in the nuclear spin- 
: in relaxation time Tz of °C as an indicator of the transitions. From 
Clausius-Clapeyron equation the volume increments at zero 
meal are deduced to be AV/sub m/=2.50 +- 0.07 and AV/sub 
alphabeta/cm*/mole. The CO phase diagram is compared with that 
of Ne. 
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60486 High-pressure neutron diffraction study of Siz.N2O. Srini- 
vasa, S.R.; Cartz, L. (Marquette Univ., Milwaukee, Wis. (USA). 
Coll. of Engineering); Jorgensen, J.D.; Worlton, T.G.; 
R.A. (Argonne National Lab., Il. (USA); Billy, M. iniv., 
87 (France)). J. Appl. Crystallogr.; 10: No. 3, 167-171(1 Jun 197 
The lattice parameters, bond lengths and bond of 
SizN2O have been determined at pressures up to 23 kbar by time-of- 
flight neutron diffraction. ‘The average compressibility coefficients of 
the orthorhombic structure are Ksub(a)=21 (2), Ksub(b)=34 @), 
Ksub(c)=25 (2) and Ksub(v)=79 (4) x 107° kbar~', though the 
anisotropy is more pronounced at lower pressures with yp (at 
zero pressure) estimated to be 10 (8) x 1075 kbar~*. 
contribution to the compression is a cooperative rotation ws adjacent 
SiNs:O tetrahedra brought about by a decrease in the Si-O-Si bond 
angle. The shortening of one Si-N bond within each tetrahedron 
further enhances the compression, especially along the b direction. 


60487 Vacuum-deposited CulnTe, thin films: Growth, structural, 

and electrical properties. Kazmerski, L.L.; Juang, Y.J. (Deparment 
of Electrical Engineering, University of Maine, Orono, Maine 
04473). J. Vac. Sci. Technol.; 14: No. 3, 769-776(May 1977). 

The growth, structural, and electrical c tion of 
vacuum-deposited n- and p-type CulnTe: thin films utilizing a ao 
evaporation-rate technique (<100 A/s) are reported. 
tary transmission electron microscopy (TEM) and Auger orn 
spectroscopy (AES) are used to investigate the films’ crystalline 
(grain size, orientation, structure) and compositional (elemental) 
properties. The effects of substrate temperature on these quantities 
are presented. A substrate temperature range wc hil T/sub sub/ < 525 
K) has been identified for the growth of single phase, chalcopyrite 
CulnTe, thin films which have a preferred (1 12)c orientation. Select- 
ed area diffraction and Auger analyses have detected Te inclusions 
at low T/sub sub/ and In inclusions for T/sub sub/ <525 K. Anneal- 
ing of the films in argon is used to increase grain size from ~ 1000 A 
for as-deposited films to the 2000—6000 A range. The ited 
films have characteristically high resistivities, in excess of 10° 2 cm 
The effects of a low-temperature (673 K) annealing procedure on the 
films’ electrical characteristics are indicated and are correlated with 
the corresponding structural changes. The temperature dependences 
of the mobilities, conductivities, and carrier concentrations of both 
n- and p-type annealed films are presented and explained in terms of 
a grain-boundary scattering mechanism. Film mobilities, »/sub n/ 
~20—30 cm? V~' s~' and p/sub p/~5—12 cm? V~" s“? have been 
measured. The majority-carrier type is found to depend on T/sub 
sub/ for these vacuum-deposited ternary films, and a range, 443<T/ 
sub sub/<463 K, has been identified over which the change from n 
(lower T/sub sub/) to p (higher T/sub sub/) occurs. 


60488 Valence bonding in CrUS; and related compounds showing 
delocalized unpaired electrons. Carter, F.L.; Wolfers, P.; Fillion, G. 
(CNRS, Grenoble, France). pp 1111-1120 of In Proceedings 0} of the 
12th rare earth research conference. Vol. II. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United a of America (USA) (18 Jul 1976). 

ONF-760706—P2. 

The cheated bonding of CrUSs, VUS;, CrUSes, CoUSs, 
NiUSs; and CrThS; is approached from the combination of pees 
metallic radii and the bidirectional orbital approximation. Partic 
attention is given to the bonding of uranium and its use of f orbitals. 
(GHT) 


PROPERTIES 


REFER ALSO TO CITATION(S) 58341, 58593, 59223, 60470, 
60472, 60476, 60487, 60534 


60489 (LA-UR—77-1527) Sound velocity on SiO. hugoniots. 
Morgan, J.A.; Fritz, J.N. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. ‘Contract W-7405-ENG-36. 25p. (CONF-770706—22). 
Dep. NTIS, PC A02/MF A0O1. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul i977). 

Measurements of release velocities in various samples of Si 
shocked into the pressure range of 47-67 GPa are rted. The first 
direct observation of a longitudinal release wave in SiOz at these 
high pressures is reported. The resulting sound speed data along the 
Hugoniot, combined with the Hugoniot, permit a calculation of the 
Gruneisen parameter along the Hugoniot. Because the pressure- 
temperature region of the experiments approximates middle mantle 
conditions, the longitudinal and bulk velocity measurements for SiOz 
have immediate implications for composition constraints to fit seis- 
mic profiles of sound velocities. (GHT) 


60490 (N—77— 18938) Thermodynamic properties of a high pres- 
sure subcritical UF;He gas volume (irradiated by an external source). 

Sterritt, D.E.; Lalos, G.T.; Schneider, R.T. (Florida Univ., Gaines- 
ville (USA). Dept. of Nuclear Engineering Sciences). Dec 1976. 
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Contract NGL-10-005-089. 43p. (NASA-CR—149661). NTIS PC 
A03/MF AOl. 

A computer simulation study concerning a compressed fis- 
sioning UFs gas is presented. The compression is to be achieved by a 
ballistic piston compressor. Data on UF¢ obtained with this compres- 
sor were incorporated in the simulation study. As a neutron source 
to create the fission events in the compressed gas, a fast burst reactor 
was considered. The conclusion is that it takes a neutron flux in 
excess of 10'* n/cm?-s to produce measurable increases in pressure 
and temperature, while a flux in excess of 10'° n/cm?-s would 


probably damage the compressor. 
60491 (N—77-20173) Applications oriented basic research of 
materials dl t h 


anw an 
erkstoffen. Kabilka, O. 





5 1) *s' 
(Messerschmitt-Boelkow-Blohm 
G.m.b.H., Muenchen (Germany, F.R.)). 1976. 100p. (BMVG- 
FBWT—76-8). NTIS PC A05/MF AO1. 

With the purpose of improving the energy absorption capac- 
ity and damping behavior of high modulus fiber reinforced com 
ites, carbon fiber- and boron fiber reinforced plastics were mixed 
with glass fibers and Kevlar fibers. The elastic properties of these 
fiber hybrid materials, the interlaminar shear strength and the behav- 
ior of thermal expansion of unidirectional laminates were i 
by calculation and testing and are shown in diagrams. The ternary 
diagrams allow definition of the elastic properties of fiber hybrid 
materials at any combination of the initial materials mentioned 
above. Results of the damping and impact tests show the expected 
improvement of the properties of hybrid materials compared with 
the one-fiber materials. 


60492 (N—77-20206) Superconductivity in sputtered CuMogSs. 
Alterovitz, S.; Woodllam, J.A.; Kammerdiner, L.; Luo, H.L.; 
Martin, C. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). 1977. 14p. (NASA-TM- 
X—73620; E—9083; CONF—770371-1). NTIS PC A02/MF AO0Ol1. 
Samples were prepared by melting the metals, followed by 
annealing to various temperatures. The result was a structurally 
weak material. Sputtered films on sapphire substrates were prepared 
and studied. The substrates give the films mechanical strength and 
it easy attachment of electrical leads. Materials were character- 
ized by X-ray diffraction, electron microscopy, electrical resistance 
vs. temperature, and critical current measurements. Some of the 
results on CuMogSs are presented. 


60493 (SAND—76-9101C) Simulation of the backface heating in 
carbon heatshields. Shipley, K.L. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 9p. (CONF- 
770517—1). Dep. NTIS, PC A02/MF AOI. 

From 23. international instrumentation symposium; Mountain 
View, California, United States of America (USA) (3 May 1977). 

A simulation of the temperature history experienced at the 
backface of a carbon nose-cone heatshield during reentry is de- 
scribed. This temperature environment was used to test carbon 
insulation materials in in-flight instrumentation. The heat source was 
an argon/nitrogen plasmajet. Also discussed is the difficulty of 
obtaining temperature measurements in a carbon atmosphere and the 
use of calculated temperatures based on frontface pyrometer data. 


60494 (SAND—77-0989C) Studies of electron transitions using 
solid He pressure techniques. Schirber, J.E. (Sandia Labs., Albuquer- 
= (USA)). 1977. Contract EY-76-C-04-0789. 24p. (CONF- 
10). Dep. NTIS, PC A02/MF AO1. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

Changes in the topology of the Fermi surfaces of metals 
occur with variation of temperature or stoichiometry in a number of 
metallic systems of current interest. Pressure generated by a variety 
of techniques has proven to be the most useful experimental variable 
in the study of t transitions, but in most cases only solid He 
techniques yield sufficiently hydrostatic conditions to permit direct 
measurements of the Fermi surface as a function of pressure. 


60495 Photoluminescence decay in solid xenon. Monahan, K.; 
Rehn, V.; Matthias, E.; Poliakoff, E. (U. S. Navy Michelson Labora- 
tory, China Lake, California). J. Chem. Phys.; 67: No. 4, 1784- 
1785(15 Aug 1977). 

Photoluminescence bands in solid xenon are studied usin 
synchrotron radiation from SPEAR as excitation source. (AIP 


60496 (GERHTR—166) Fracture toughness testing of a reactor 
grade graphite. Roeding, M.; Klein, G.; Schiffers, H.; Nickel, H. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe und Heisse Zellen). Mar 1976. Translation of 
JUL—1275. 83p. Dep. NTIS, PC AO5/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

Fracture mechanics is a well establi tool for the assess- 
ment of brittle fracture in metallic structural materials. In this paper 
an attempt is made to apply fracture mechanics to a reactor-grade 
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phite. The effect of several test parameters on the stress intensity 
Poor was measured; this was found to lie in the range 25 and 50 N/ 
mm/sup -3/2/. The results are discussed in terms of the well known 
mechanical characteristics of graphite. 


60497 Electrical and thermal transport properties of single crys- 
tal rare-earth sequisulfides. Gruber, J.B. (North Dakota State Univ., 
Fargo); Taher, S.M.A. pp 984-993 of In Proceedings of the 12th rare 
earth research conference. Vol. II. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

A study of the electrical transport properties of the as-grown 
crystals of Nd2Ss, GdeSs, and Y2Ss is reported. 11 figs, 1 table, 12 
refs. (GHT) 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 57967, 58147, 59213, 59751, 60483 


60498 (SAND—76-0434) Ultrasonic shear and longitudinal wave 
velocities in CMT graphite and carbon—carbon (226) from 70°F to 
5400°F. Gieske, J.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Apr 1977. Contract EY-76-C-04-0789. 102p. Dep. NTIS, PC A05/ 
MF AOl. 

The temperature dependence of the shear and longitudinal 
velocities in CMT graphite and carbon-carbon (226) composites was 
determined from 70°F to 5400°F. A pulse echo method using 0.75 
inch diameter rods of 8 and 7.5 inch lengths were used. Indexed 
regions of the rods were placed in the hot zone of the furnace in 
which measurements were made of the delay times of ultrasonic 
echoes from a known distance in the rod at temperature. 


60499 (UCRL—79760) Smoke and corrosivity. Gaskill, J.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Jul 1977. Contract W-7405-ENG-48. 19p. (CONF-771013—1). Dep. 
NTIS, PC A02/MF AOI. 

From Conference on electrical insulation and dielectric phen- 
oma; Colonie, New York, USA (17 Oct 1977). 

Smokes from fires involving small to moderate quantities of 
halogenated hydrocarbons can be corrosive; significant damage and 
monetary losses have actually occurred in industrial fires where such 
materials were exposed and degraded. These losses can be minimized 
by (a) estimating the "Corrosion Loading Potential’ of materials in a 
facility and implementing decisions reached from a cost/benefit 
analysis, and (b) planning for and providing rigorous cleanup proce- 
dures after an actual fire occurrence. 


RADIATION EFFECTS 


60500 (BNL—23015) Effect of neutron irradiation on single 
crystal V;Si. Viswanathan, R.; Caton, R.; Cox, D.E.; Guha, A.; 
Sarachik, M.P.; Smith, F.W.; Testardi, L.R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 13p. 
(CONF-770649—5). Dep. NTIS, PC A02/MF AO1. 

From International discussion meeting of radiation effects in 
superconductors; Argonne, Illinois, United States of America (USA) 
(13 Jun 1977). 

We We have investigated the effect of successive neutron 
irradiation up to a fluence of approximately 2 x 10" n/cm%, by 
measurements of heat capacity, susceptibility, resistivity, acoustic 
velocity and neutron diffraction in a single crystal VsSi. We find that 
for low level doses (phi t greater than or equal to 3.5 x 10** n/cm?) 
(a) the structural transformation is very sensitive, whereas the suer- 
conducting transition temperature, T/sub c/, is hardly affected, and 
(b) except for low temperature heat capacity, most of the other 
measurements show very little change. For the highest fluence of 2 x 
10° n/cm? used to date, the T/sub c/ dropped to 7.5 K with large 
changes in the linear heat capacity coefficient, magnetic susceptibil- 
ity and sound velocity. These results are discussed briefly in this 
paper. 


60501 (CONF-770641—6) Simulation of irradiation creep. 
Reiley, T.C.; Jung, P. (Oak Ridge National Lab., Tenn. (USA)). 
~ oy Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

The results to date in the area of radiation enhanced deforma- 
tion using beams of light ions to simulate fast neutron displacement 

are reviewed. A comparison is made between these results 
and of in-reactor experiments. Particular attention is given to 
the displacement rate calculations for light ions and the electronic 
energy losses and their effect on the displacement cross section. 
Differences in the displacement processes for light ions and neutrons 
which may effect the irradiation creep process are discussed. The 
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experimental constraints and potential problem areas associated with 
these experiments are compared to the advantages of simulation. 
Support experiments on the effect of thickness on thermal creep are 
presented. A brief description of the experiments in progress is 
presented for the following laboratories: HEDL, NRL, ORNL, 
PNL, U. of Lowell/MIT in the United States, AERE Harwell in the 
United Kingdom, CEN Saclay in France, GRK Karlsruhe and KFA 
Julich in West Germany. 


(N—77—18202) Testing of typical spacecraft materials in 
a simulated substorm environment. Stephens, N.J.; Berkopec, F.D.; 
Staskus, J.V.; Blech, R.A.; Narciso, S.J. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). 1976. 27p. (NASA-TM-X—73603; E—8970-4; CONF- 
7610126—1). NTIS PC A03/MF AOi. 

From Spacecraft charging technology conference; Colorado 
Springs, Colorado, USA (27 Oct 1976). 

Conf-Presented at the Spacecraft Charging Technology 
Conf., Colorado Springs, 27-29 Oct. 1976; Cosponsored by the 
USAF and NASA. 

An investigation to determine spacecraft materials character- 
istics under charging conditions was conducted at the Lewis Re- 
search Center substorm simulation facility. The test specimens were 
spacecraft paints, silvered Teflon, thermal blankets and solar array 
segments. The samples, ranging in size from 300 to 1,000 sq cm were 
exposed to monoenergetic electron energies from 2 to 20 keV at a 
current density of 1 nA sq cm. The samples generally behaved as 
capacitors with strong voltage gradients at their edges. The charging 
characteristics of the silvered Teflon, Kapton, and solar cell covers 
were controlled by the secondary emission characteristics. Insulators 
that did not discharge were the spacecraft paints and the quartz fiber 
cloth thermal blanket sample. All other samples did experience 
discharges when the surface voltage reached -8 to -16 kV. The 
discharges were photographed. The breakdown voltage for each 
sample was determined and the average energy lost in the discharge 
was computed. 


60503 (SAND—77-1044c) Radiation hardened field oxide. 
Adams, J.R.; Dawes, W.R.; Sanders, T.J. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 26p. (CONF- 
770714—4). Dep. NTIS, PC A03/MF AO1. 

From IEEE conference on nuclear and space radiation ef- 
fects; Williamsburg, Virginia, United States of America (USA) (12 
Jul 1977). 

This paper describes the development of a radiation-tolerant 
field oxide compatible with both MOS and bipolar technologies. 
Data is presented which illustrates that nonguardbanded devices 
utilizing conventional field oxide structures cannot be expected to 
survive an ionizing radiation dose above approximately 5 x 10‘ rads 
(Si) due to inversion of p-type silicon surfaces under metallized 
areas. The radiation hardened oxide was evaluated with both alumi- 
num and polycrystalline silicon gate MOS structures and they con- 
clusively demonstrate that this oxide eliminates the field inversion 
problem for radiation levels in excess of 10° rads (Si). 


60504 Annealing behavior of In implanted in Si studied by per- 
turbed angular correlation. Kaufmann, E.N.; Kalish, R.; Naumann, 
R.A.; Lis, S. (Bell Laboratories, Murray Hill, New Jersey 07974). J. 
Appl. Phys.; 48: No. 8, 3332-3336(Aug 1977). 

The perturbed angular correlation technique has been used to 
study the local environment of '*In implanted to low doses at room 
temperature into Si as a function of postimplantation annealing 
temperature. At annealing temperatures corresponding to those 
where previous electrical measurements have observed reverse an- 
nealing behavior, we find evidence for the displacement of In to 
regions of lattice disorder. This is in contrast to results of ion-beam 
channeling experiments on heavy group-III impurities in Si which 
have been interpreted to indicate the displacement of the impurity to 
a unique regular tetrahedral interstitial site. 


60505 Stress in ion-implanted CVD Si;N, films. EerNisse, E.P. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Appl. 
Phys.; 48: No. 8, 3337-3341(Aug 1977). 

The compressive stress buildup caused in chemical-vapor- 
deposited (CVD) SisN, films by ion implantation is shown to be 
caused entirely by atomic collision effects, ionization effects being 
——. The stress introduction rate is shown to be independent 
of CVD processing variables and O content of the film. The maxi- 
mum attainable compressive stress change is 3.5 x 10’ dyn/cm’, 
resulting in a maximum net compressive stress of 2 x 10'° dyn/cm? 
for films on Si where the as-d ited films inherently have 1.5 x 
10'° dyn/cm? tensile stress before ion implantation. Results are 
presented which show that O in the films inhibits thermal annealing 
of the ion-implantation-induced compressive stress. Results for intro- 
duction rate and annealing effects are presented in normalized form 
so that workers can use the effects for intentional stress level 
adjustment in the films to reduce probability of cracking and detach- 
ment. 
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60506 Numerical modeling of the dynamics of radiation damage 
in silicon. Baranov, A.1.; Gadiyak, G.V.; Ruzankin, S.F. (Institute of 
Theoretical and A = Mechanics, Siberian Branch, Academy of 
Sciences of the Us R, Novosibirsk). Sov. Phys. - Semicond. (Engl. 
Transl.); 11: No. 5, 595(May 1977). 

The Vineyard numerical modeling method is used to study 
the dynamics of some processes associated with the formation of 
Frenkel pairs in a silicon crystal, depending on the i and 
direction of the primary impulse at energies up to 100 eV. The 
particular aspects considered are the dependence of the threshold 
defect-formation ge on the orientation, effects of focused colli- 
sions, and features of the channeling of interstitial atoms at low 
energies. It is shown that there is an activation barrier preventing the 
annihilation of vacancy—interstitial atom pairs with short internal 
distances. Whenever possible, the experimental data are com 
with the calculated results. Some lems associated with the 
selection of the phenomenological potentials and with allowance for 
the temperature dependence are considered within the framework of 
the Vineyard model. It is concluded that rigorous quantum-mechani- 
cal calculations are needed in modeling of more complex defects 
(such as chemical impurities and complexes containing such impuri- 
ties). 


60507 Structure of a-quartz and quartz glasses irradiated by fast 
neutrons, Sigaev, V.N.; Loshmanov, A.A.; Yamzin, I.1.; Landa, 
L.M.; Nikolaeva, I.N. (Institute of Crystallography, Academy of 
Sciences of the USSR). Sov. Phys. - Crystallogr. TEngl Transl.); 22: 
No. 2, 231-232(Mar 1977). 
Changes in the structural order of quartz and quartz 

after irradiation by fast neutrons in a nuclear reactor are studied by 
neutron diffraction. (AIP) 


60508 Hydrogen sputtering of carbon thin films deposited on 
platinum. Smith, J.N. Jr.; Meyer, C.H. Jr.; Layton, J.K. (General 
Atomic Co., San Diego, Calif. (USA)). J. Nucl. Mater.; 67: No. 1, 
234-235(1977). 

Carbon has been suggested as a suitable low Z element for the 
lining of the first walls of controlled thermonuclear reactors in order 
to reduce radiative plasma losses due to sputtering. In this paper the 
measurement of sputtering of carbon thin films by protons in the 
energy range 0.6-10.0 keV, is described. H2* or Hs* ions were used 
as bombarding ions to obtain equivalent H* sputtering yields at 
energies below that at which the ion source provides sufficient 
proton current. The sputter yield was found to range from 7x10~%- 
1.5x10~? atoms/proton with a broad maximum in the 2.0 keV region 
with the carbon film kept near ambient temperature. 


60509 Structural characterization of HTGR pyrocarbon fuel par- 
ticle coatings. Tennery, V.J.; Yust, C.S.; Krautwasser, P.; Beatty, 
R.L. (Oak Ridge National Lab., TN). J. Am. Ceram. Soc.; 60: No. 5- 
6, 268-274(1977). 

Four characterization techniques were used conjointly to 
assess the irradiation stability of propylene-derived pyrocarbon coat- 
ings on fuel particles for the high-temperature reactor 
(HTGR). The resultant data further clarify the structural p i 
of the coatings. The characterization methods include oxygen- 
plasma etching, small-angle X-ray scattering, optical anisotropy eval- 
uation, and transmission electron microscopy. The results of the 
analysis of pyrocarbon coatings subsequently irradiated in the high- 
flux isotope reactor are compared. The optimal microstructure in 
these pyrocarbons exhibits spheroidal growth features ranging in size 
from less than 0.1 to approximately 1 mu m and a relatively homo- 
geneous distribution of fine fibrous carbon around the larger growth 
features. 


60510 (RFP-Trans—226) Observation of carbon deposition in- 
duced by electron bombardment. Miura, T.; Asao, K.; Tuzi, Y. 
Translated from Seisan Kenkyu; 23: No. 6, 226-229(1971). 7p. Dep. 
NTIS, PC A02/MF A011. 

If the surface of a solid which has adsorbed hydrocarbons, 
carbon monoxide, carbon dioxide etc. is bombarded with electrons, 
carbon is deposited on the surface because of decomposition of the 
adsorbates. This phenomonon leads to permanent contamination of 
the ion source of a mass spectrometer, the electrodes of an ionization 
vacuum gauge, etc. In addition, it is an essentially unavoidable 
phenomenon when surfaces are studied by electron-beam methods 
such as low-energy electron diffraction (LEED), Auger electron 
spectroscopy (AES), etc. The authors observed carbon deposition 
due to electron bombardment on the surface of relatively inactive 
molybdenum disulfide (MoS2) while they were adjusting a LEED- 
AES instrument. The outline of their observations is reported. 


CHEMISTRY 


REFER ALSO TO CITATION(S) 61818 
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60511 Three-parameter representation of the equation of state. 
Redlich, O. (Univ. of California. Berkeley). Ind. Eng. Chem., 
Fundam.; 14: No. 3, 257-260(Aug 1975). 

Aimost all small, nonpolar molecules satisfy the theorem of 
corresponding states; their P—V—T relation is quite well represent- 
ed by a two-parameter equation proposed in 1949. A third individual 
parameter is known to be required for long chains and polar mole- 
cules. The quality of the three-parameter representation has been 
examined by means of an equation of state based solely on the 
critical constants. The equation is reasonably convenient for practi- 
cal applications, including the derivation of the fugacity coefficient. 
Mean deviations for 13 widely different substances confirm a fairly 
satisfactory algebraic representation by three individual parameters. 
A few exceptions, such as water, hydrogen and helium, are well 
known. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 58293 


60512 (PB—267327) Preparation of working calibration and test 
materials: uranyl nitrate solution. Yamamura, S.S.; Spraktes, F.W.; 
Baldwin, J.M.; Hand, R.L.; Lash, R.P. (Allied Chemical Corp., 
Idaho Falls, Idaho (USA). Idaho Chemical Programs - Operations 
Office). May 1977. Contract AT(10-1)-1375. 56p. NTIS PC A04/MF 
AOl. 


Reliable working calibration and test materials (WCTMs) are 
essential to a meaningful analytical measurements quality assurance 
program. This report describes recommended methods for the prep- 
aration of uranyl nitrate solution WCTMs for testing analytical 
methods, for calibrating methods, and for testing personnel. Uranyl 
nitrate solution WCTMs can be synthesized from characterized 
starting materials or prepared from typical plant materials by thor- 
ough characterization with reference to primary or secondary refer- 
ence calibration and test materials (PRCTMs or SRCTMs). Recom- 
mended starting materials are described along with detailed proce- 
dures for (a) preparing several widely-used types of uranyl nitrate 
solution WCTMs, (b) packaging the WCTMs, (c) analyzing the 
WCTMs to establish the reference values or to confirm the synthesis, 
and (d) statistically evaluating the analytical data to assign reference 
values and to assess the accuracy of the WCTMs. 


60513 Isotopic enrichment of cadmium in zone refining and 
pulsed currents. Troitskii, O.A.; Shcheredin, V.P. (Institute of Phys- 
ical Chemistry, Academy of Sciences of the USSR). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 22: No. 2, 285-289(Feb 1977). 

Cadmium wires of 99.9995% purity were enclosed in quartz 
tubes and placed in a zone-melting apparatus. After being subjected 
to zone melting and current pulses 20 times, the isotopic composition 
was examined with a MI-1305 single-bezm mass spectrometer.(AIP) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 58446 


60514 (BNWL-SA—5926) In situ x-ray fluorescence and califor- 
nium-252 neutron activation analysis for marine and terrestrial miner- 
al exploration. Wogman, N.A. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Dec 1976. Contract EY-76-C-06-1830. 20p. 
(CONF-770316—2). Dep. NTIS, PC A02/MF AOI. 

From IAEA international symposium on nuclear techniques 
in exploration, extraction and processing of mineral resources; 
Vienna, Austria (7 Mar 1977). 

Instrumentation has been designed for in situ analysis of 
marine and terrestrial minerals using the techniques of x-ray fluores- 
cence and neutron activation analysis. The energy-dispersive x-ray 
fluorescence analyzer allows more than 20 elements to be quantita- 
tively measured at the 10 ppM level in water depths to 300 m. The 
analyzer consists of a solid cryogen-cooled Si(Li) detector, a 50 mCi 
Cd or *’Co excitation source, and an analyzer-computer system 
for data storage and manipulation. The neutron activation analysis, 
which is — to measure up to 30 elements at parts per hundred 
to ppM levels, utilizes the man-made element **Cf as its neutron 
ouitation source. The resulting radioelements which emit character- 
istic gamma radiation are then analyzed in situ during 2- to 200-s 
counting intervals with Ge(Li) or Nal(T 1) detector systems. An 
extension of this latter technique, which uses a **Cf-*55U fueled 
subcritical multiplier, is also being studied. The subcritical facility 
allows the neutrons from the ***Cf source to be multiplied, thus 
providing greater neutron flux. Details of these in situ analysis 
systems, actual in situ spectra, and recorded data are discussed with 
respect to the detection of minerals at their varying concentration 
levels. The system response of each illustrates its usefulness for 
various rapid environmental mineral exploration studies. These tech- 
niques can be utilized on terrestrial surfaces and marine or fresh 
water sediments. 5 figures, 2 tables. 
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60515 (CONF-770642—10) Low energy p-Be nuclear reactions 
for Be in alloys. Pronko, P.P.; Okamoto, P.R.; Wei- 
dersich, H. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AOI. 

From 3. international conference on ion beam analysis; Wash- 
ington, District of Columbia, United States of America (USA) (27 


Jun 1977). 


Beryllium distributions within the first micron of the surface 
of nickel- or copper-based alloys were investigated with a 300-keV 
proton probe utilizing low energy nuclear reactions. Be was segre- 
gated in Ni by point defect flows to the surface of the specimen 
during Ni-ion bombardment of elevated temperatures. The nuclear 
reactions used are *Be(p,d)*Be and *Be(p,a)*®Li. The deuteron and 
alpha groups are simultaneously observable using a standard surface 
barrier detector. Observations were made at a 150° scattering angle; 
a 2.5 » mylar filter in front of the detector was used for observing 
the deuteron yields. The alpha group may be observed with or 
without the filter depending on whether counting statistics or energy 
resolution are the more important constraints. Significant Be segre- 
gation toward the surface was observed in specimens after irradia- 
tion at 625°C to 23 dpa with 3.2-MeV Ni ions. Concentrations of Be 
were nearly doubled within 500 A of the surface and a region 
depleted of Be extended below the surface layer to a depth of about 
3000 A. These results are in agreement with predictions. 


60516 (UCRL—78194) Interlaboratory comparison of neutron 
activation and atomic absorption analyses of size-classified stack fly 
ash. Ondov, J.M.; Ragaini, R.C.; Heft, R.E.; Fisher, G.L.; Silberman, 
D.; Prentice, B.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 29 Jun 1977. Contract W-7405-ENG-48. 14p. 
(CONF-760985—2). Dep. NTIS, PC A02/MF AOl1. 

From 8. materials research symposium; Gaithersburg, Mary- 
land, = States of America (USA) (20 Sep 1976). 

We have undertaken a collaborative study to quantitate the 
chemical composition of fly ash collected in-stack at a major coal- 
fired power plant. This study is part of an effort to assess the 
potential biomedical health hazards associated with coal combustion 
for electric power generation. The power plant burns low sulfur (0.5 
percent), high ash (23 percent) coal and is equipped with an electro- 
static precipitator (95 percent efficiency) emission control system. 
The fly ash was fractionated in situ at the time of collection with a 
specially designed aerodynamic sizing system. The fly ash, collected 
over intervals of several weeks, was sized into four fractions with 
mass median diameters (mmd) of 2.5 wm, 3.8 ym, 6.0 wm and 17 pm. 
These fractions were mixed to insure homogeneity and were ana- 
lyzed for 18 elements by atomic absorption spectroscopy (AAS) at 
the U.C. Davis Radiobiology Laboratory and for 34 elements by 
Instrumental Neutron Activation Analysis (INAA) at the Lawrence 
Livermore Laboratory (LLL). The procedure for flame and flame- 
less AAS involved a HF-H3BOs; sample dissolution procedure with 
steps to control flame ionization, molecular absorption, and interfer- 
ence from Na, K, and Fe. The INAA procedure involved two 
neutron irradiations at the Livermore Pool-Type Reactor, each 
followed by three Ge(Li) detector counts of the gamma-emitting 
radionuclides. The gamma-ray spectra were analyzed using GA- 
MANAL, an LLL peak-analysis code. Comparison of analyses of 
NBS fly ash SRM 1633 by both AAS and INAA indicated excellent 
agreement with the NBS certified elements and with other previous- 
ly published values. Comparative analyses of the four size-classified 
fractions are presented. Precision and accuracy are also compared 
for elements analyzed by both techniques. 


60517 (UCRL—79201) H(t,n)*He reaction for depth profiling of 
hydrogen by neutron time-of-flight. Davis, J.C.; Lefevre, H.W.; 
Poppe, C.H.; Drake, D.M.; Veeser, L.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Jun 1977. Contract W- 
7405-ENG-48. 18p. (CONF-770642—6). Dep. NTIS, PC A02/MF 
AOl. 

From 3. international conference on ion beam analysis; Wash- 
nom, _— of Columbia, United States of America (USA) (27 

un 1977) 

The cross section for the Hit,n) reaction is large (200 to 700 
mb/sr at 0°) and smoothly varying. The usefulness of this reaction 
for depth profiling hydrogen in solids was investigated using the 

ulsed T* beam from the Los Alamos vertical Van de Graaff. 

eutron spectra from targets of Ti and TiH2 with a nominal thick- 
ness of ten microns were compared with targets of SiOz, C and Au 
to assess the importance of neutron backgrounds from triton reac- 
tions with the constituents of those targets. A 2.54-cm-diameter by 
2.54-cm-thick stilbene neutron detector was placed at 0° 5.35 meters 
from the target. Pulse shape discrimination virtually eliminated 
— ray background. When the neutron spectra were trans- 
ormed into profiles, the background corrected TiH: spectrum 
showed a uniform hydrogen concentration over ten microns. In the 
experimental geometry used, a measurement of the neutron spectrum 
produced when bombarding an Au target (on which (t,n) reactions 
are strongly inhibited by the Coulomb barrier) yields a background 
equivalent to a concentration of 3 at.% of hydrogen in Ti. This 
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background is due to reactions on hydrogen, hydrocarbons, or other 
light nuclei on or in beam line components. Equivalent hydrogen 
atomic concentrations (in Ti) calculated from neutron spectra mea- 
sured on the other targets were: SiO2-11 at.%, Si-7 at.%, C-22 at.%, 
Ti-5 at.%. Development of high sensitivity for depth profiling 
hydrogen with this technique appears possible only for high Z host 
materials and will require careful attention to beam line and vacuum 
system design. 


60518 Composition and size distribution of in-stack particulate 
material at a coal-fired power plant. Gladney, E.S. (Los Alamos 
Scientific Lab., NM); Small, J.A.; Gordon, G.E.; Zoller, W.H. 
Atmos. Environ.; 10: 1071-1077(1976). 

The particulate material in the stack effluent of a coal-fired 
power plant was collected and fractionated with an in-stack cascade 
impactor. Samples of the pulverized coal and process ashes were 
taken on the same days. These materials were analyzed for 34 
elements by instrumental neutron and photon activation analysis. 
Elements on the in-stack particulates can be separated into three 
groups by computing enrichment factors relative to the coal for each 
particle size fraction. These groups are compared to proposed mech- 
anisms for trace element fractionation during combustion. 


60519 Determination of dysprosium in presence of manganese by 
neutron activation analysis. Chacharkar, M.P.; Ray, M.N. (Nagpur 
Univ., India). pp 697-700 of In Proceedings of the 12th rare earth 
research conference. Vol. II. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P2. 

Low level Sb-Be neutron source was employed in the analysis 
of synthetic mixtures, alloys and also in the determinations of experi- 
mental sensitivities for a few rare earths. The estimation of manga- 
nese in pyrolusite, black pepper, determinations of sensitivities and 
activation analysis of the few synthetic mixtures have been investi- 
gated using 1 to 10 Ci Sb-Be neutron source. This communication 
deals with the determination of dysprosium in presence of manga- 
nese using low level Sb-Be neutron source and gamma ray spectros- 
copy. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 58475 


60520 (CONF-770230—1) Feasibility of achieving 15 nm resolu- 
tion with a scanning microprobe using a liquid gallium ion source. 
Krohn, V.E.; Ringo, G.R. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on short wavelength microscopy; New 
York, New York, United States of America (USA) (23 Feb 1977). 

Scanning ion microprobe with secondary ion mass analyzer 
can locate specific stable isotopes with a resolution well below that 
of radioautography. An ion source was developed which consists of 
a cone of liquid Ga. The scanning microprobe is intended to be used 
in tracer experiments similar to these handled in radioautography. 
The problem of radiation damage is considered. 


60521 (MLM—2427) Non-euclidean simplex optimization. 
Silver, G.L. (Mound Lab., Miamisburg, Ohio (USA)). 15 Aug 1977. 
Contract EY-76-C-04-0053. 30p. Dep. NTIS, PC A03/MF AOI. 

Geometric optimization techniques useful for studying chemi- 
cal equilibrium traditionally rely — principles of euclidean geom- 
etry, but such algorithms may also be based upon principles of a non- 
euclidean geometry. The sequential simplex method is adapted to the 
hyperbolic plane, and application of optimization to problems such 
as the potentiometric titration of plutonium is suggested. 


60522 (SAND—77-0647) Identification of calcium chromate 
samples. Clark, R.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Jul 1977. Contract EY-76-C-04-0789. 13p. Dep. NTIS, PC A02/MF 
AOl. 

Anhydrous calcium chromate (CaCrO,), produced by Allied 
Chemical Corporation, has been employed as the active cathode 
material in Sandia thermal batteries for many years. After being 
informed by Allied that they would no longer manufacture CaCrO,, 
Sandia placed a contract with General Electric Neutron Devices 
Department (GEND) to develop a procedure for the synthesis of 
anhydrous calcium chromate. During this development, a study of 
washing procedures used indicated that the GEND-made calcium 
chromate was not anhydrous. Even though chemical analyses of the 
GEND material after heating at 400°C indicated it was similar to the 
Allied CaCrO,, the solubility of GEND calcium chromate in water 
before heating was 4 to 5 times that of Allied CaCrO,. Emission 
spectroscopy of GEND calcium chromate showed no unusual re- 
sults. Thermogravimetry and mass spectroscopy experiments 
showed a water loss of nearly 8 percent between 150 and 200°C for 
the GEND material. X-ray diffractometry gave a pattern very 
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different from that for anhydrous CaCrQO, but similar to a calculated 

pattern for CaCrO, . H2O. These results plus important literature 

information resulted in the conclusion that the material produced by 

the GEND procedure is primarily CaCrO, . H2O with a 

amount (less than 25 percent) of CaCrO, present. Heating the 

ae to 200°C results in the rapid formation of anhydrous 
a 4. 


60523 (TID—27709) Part I. Application of pulse polarography 
and pulse anodic stripping to the determination of selected heavy 
metals in natural waters. Part II. Application of controlled potential 
coulometric techniques to the determination of Crosmun, 
S.T. (Tennessee Univ., Knoxville (USA)). i 1977. Contract W- 
eens my 112p. Dep. NTIS, PC A06/MF AOI. 
esis. 

The use of a thin mercury film wax-impregnated oped 
electrode for the simultaneous determination of cadmium, 
zinc in an acetate buffer by differential pulse anodic stripping vol- 
tammetry is described. Optimal instrumental parameters for id 
mum resolution and sensitivity for simultaneous analysis of these 
three elements in natural waters are discussed. The interference of 
copper with the determination of zinc is investigated in detail. An 
optimal mercury film thickness for this electrode is suggested. A 
method utilizing differential pulse polarography for the determina- 
tion of chromium (VI) in natural water is described. Additions of 
0.62 pg Cu(II) ml“! and 0.55 yg Fe(III) ml“! did not interfere with 
the determination of 0.050 pg Cr(VI) ml~*. The natural water 
samples containing Cr(VI) were buffered to approximately pH 7 
with 0.1 M ammonium acetate and 0.005 M ethylenediamin.: and 
analyzed. Natural water samples of chromium from 0.035 pg to 2.0 
pug-ml~' may be analyzed directly without further tion. The 
detection limit is 0.010 yg.mI~*. A novel, highly e it cell with 
integral stirrer for controlled potential coulometry is described. This 
cell was used to demonstrate the feasibility of determining uranium 
(VI) by predictive coulometry. A PDP 8/I minicomputer was used 
to predict the coulometric endpoint with high accuracy within 2.5 
minutes in a titration which normally takes about 10 minutes. This 
technique was shown to yield acceptable results even in the presence 
of an interfering phosphate matrix. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 58486, 58554, 58556, 58564, 
60514, 60808 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 57949, 60516, 60822 


60524 (CONF-770735—1) Shielded scanning electron microscope 
for radioactive samples. Crouse, R.S.; Parsley, W.B. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 25p. 
Dep. NTIS, PC A02/MF AO1. 

From International Metallographic Society annual meeting; 
Houston, Texas, USA (19 Jul 1977). 

A small commercial SEM had been successfully shielded for 
examining radioactive materials transferred directly from a remote 
handling facility. Relatively minor mechanical modifications were 
required to achieve excellent operation. Two inches of steel provide 
adequate shielding for most samples encountered. However, samples 
reading 75 rad/hr y have been examined by adding extra shielding in 
the form of tungsten sample holders and external lead shadow 
shields. Some degradation of secondary electron imaging was seen 
but was adequately compensated for by changing operating condi- 
tions. 


60525 Ion-beam-induced atomic mixing. Haff, P.K.; Switkowski, 
Z.E. (Wright Nuclear Structure Laboratory, Yale University, New 
Haven, Connecticut 06520). J. Appl. Phys.; 48: No. 8, 3383-3386(Aug 
1977). 

Calculations based on the diffusion model are presented of 
atomic mixing by ion bombardment. This mixing is assumed to have 
its basis, as does sputtering, in the collision cascades generated by the 
primary beam. Sharp interfaces within a target are seen to be 
smoothed by ion bombardment. Mixing may place fundamental 
limits on the resolution of ion microprobes. 


60526 Determination of the Fe** and Fe** concentration in MgO. 
Modine, F.A.; Sonder, E.; Weeks, R.A. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. Appl. 
Phys.; 48: No. 8, 3514-3518(Aug 1977). 

Crystals of MgO containing 140 ppm iron were reduced in 
CO or oxidized in air at 1150°C and the iron concentration in 
different valences was determined by optical and magnetic tech- 
niques. Optical density, electron spin resonance, and magnetic circu- 
lar dichroism measurements gave self-consistent results that yield 
calibration constants for determining the Fe** and Fe* concentra- 
tions by optical means. Oscillator strengths of the absorption bands 
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at 1000 and 285 nm were calculated from this knowledge of the iron 
concentration. At low concentrations more than 90% of the iron is 
unassociated, Fe?* or Fe**. Alternate oxidation and reduction con- 
verted 80% of this iron between these valence states, while the other 
20% remained as Fe**. 


60527 Determination of neodymium isotopes as burnup indicator 
of highly irradiated (U, Pu)O2 LMFBR fuel. de Regge, P.; Boden, R. 
(Centre d'Etude de I'Energie Nucleaire, Mol (Belgium)). J. Ra- 
dioanal. Chem.,; 35: No. 1, 173-184(1977). 

The procedure involves the dissolution of the fuel in HNOs- 
HF mixture, the separation of Nd on an anion exchange column of 
Dowex 1-X4 and PbO», purification on two extraction chromato- 
graphy colummns and determination of the Nd by mass spectrom- 
etry. The calculation of the possible contamination with natural Nd 
and its correction, determination of the average weighted fission 
yield and the calculation of the atom percent burnup are also 
described. The advantage of considering the whole set of Nd iso- 

lies primarily in the confirmation of the value obtained for 
“°Nd. The agreement of the number of fissions calculated from 
isotopes sensitive to fuel composition ('**Nd, '*Nd, '*Nd, Nd) 
and values from isotopes which are practically independent from 
fuel composition composition ('**Nd, '*Nd) confirms the fissile 
isotope content of the fuel. In a reprocessing plant this type of 
measurement can be an independent confirmation of fuel composi- 
tion for accountability or safeguards pu . In the analysis of 
prototype fast reactor and experimental fuel, the Nd isotope pattern 
provides information on the real irradiation characteristics and the 
neutron temperature which is necessary for evaluting the fuel perfor- 
mance in the full size sized power reactor. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 58483, 59236, 60546 


60528 Comparisons of methods for retention and sepa- 
ration of chroma Pauls, R.E.; Rogers, L.B. (Univ. of 
Georgia, Athens). Sep. Sci.; 12: No. 4, 395-413(Aug 1977). 

The accuracy and precision of calculating retention times 
from means and peak maxima have been examined using an exponen- 
tially modified Gaussian as a model for tailed chromatographic 
peaks. At different levels of random noise, retention times could be 
determined with nearly the same precision using either the mean or 
maximum. However, the accuracies and precisions of the maxima 
were affected by the number of points used in the digital smooth and 
by the number of points recorded per unit of standard deviation. For 
two peaks of similar shape, consistency in the selection of points 
should usually permit differences in retention to be determined 
accurately and with approximately the same precision using maxima, 
means, or half-heights on the leading side of the peak. 


60529 Complexation of the cesium cation by macrocyclic po- 
lyethers in various solvents. A cesium-133 nuclear magnetic resonance 
study of the thermodynamics and kinetics of exchange. Mel, E.; 
Popov, A.I.; Dye, J.L. (Michigan State Univ., East Lansing). J. Phys. 
Chem.,; 81: No. 17, 1677-1681(25 Aug 1977). 

The formation constants for the complexation of Cs* in six 
solvents by three crown ethers, 18-crown-6, dibenzo-18-crown-6, 
and dicyclohexyl-18-crown-6, were studied at 25°C by cesium-133 
NMR techniques. The solvents used, in the approximate order of 
decreasing first complexation constant for all crown ethers, were 
pyridine, acetone, propylene carbonate, acetonitrile, N,N-dimethyl- 
formamide, and dimethyl sulfoxide. In all solvents, 18-crown-6 
formed both 1:1 and 2:1 (ligand to metal) complexes with enough 
difference between the complexation constants that the second con- 
stant could be determined. The formation of 2:1 complexes by the 
other two crown ethers was also indicated in most solvents but the 
second complexation constant could only be measured for the di- 
benzo-18-crown-6 complex in pyridine. In many cases the first 
complexation constant was too large to measure by the NMR 
technique so that only lower bounds could be established. The rate 
of loss of the Cs* ion from dicyclohexyl-18-crown-6 and from 
monobenzo-2,2,2-cryptand in propylene carbonate was measured as 
a function of temperature. The activation —y for the latter case 
(15 kcal mol~') is substantially larger than for the crown ether 
complex (8.5 kcal mol™ '). Although the chemical shifts of both Cs* 
and its 1:1 complex with 18-crown-6 are strongly solvent dependent, 
the chemical shift of the 2:1 complex is independent of solvent, 
indicating that in the “sandwich” complex the cesium ion is effec- 
tively shielded from the solvent. 


60530 New methods of ee gee. See, N.G.; ot 
E.M.; Isakov, V.A.; Markin, E.P.; Oraevskii, A.N ; Romanenko, V A. 
(P. N. Lebedev Physics Institute , USSR Academy of Sciences). Sov. 
Phys. - ~ (Engl. Transl.) 20: No. 3, 209-225(Mar 1977). 

A review is given of methods involving two fundamentally 
different approaches to the problem of isotope separation. The first 
approach is based on selective action on defnite isotopic modifica- 
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tions of atoms and molecules. These are —— laser methods of 
isotope separation: separation by means of light pressure in two-step 
schemes of excitation of atoms and molecules, and so forth. Special 
attention in the review is devoted to the second approach to isotope 
separation, which is based on selective action on the conditions of 
occurrence of processes in which a difference in the properties of 
isotopic molecules appears. The possibility is demonstrated of effi- 
cient separation of isotopes in processes with participation of none- 


quilibrium (vibrationally) excited molecules. In this case the isotopic 
selectivity of the processes is associated with the specific properties 
of the exchange of vibrational energy between isotopic molecules. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 58139, 59130, 59704, 60554, 
60588, 61123 


60531 (BNL—23133) Neutron diffraction studies on transition 
metal hydride complexes. Bau, R.; Koetzle, T.F. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA); University of Southern California, 
Los Angeles (USA). Dept. of Chemistry). 1977. Contract EY-76-C- 
02-0016. 10p. (CONF-770923—1). Dep. NTIS, PC A02/MF AOI. 
From 8. international conference on organometallic chemis- 
try; i. Japan (12 Sep 1977). 
Recent neutron di iffraction investigations on terminal, bridg- 
ing and triply-bridging metal-hydrogen bonds are reviewed. 


60532 (CONF-7608110—1) Recent electroanalytical studies in 
molten fluorides. Manning, D.L.; Mamantov, G. (Oak Ridge Nation- 
al Lab., Tenn. (USA); Tennessee Univ., Knoxville (USA). Dept. of 
Chemistry). 1976. Contract W-7405-ENG-26. 20p. MF AO1. 

From Symposium on spectroscopic and electrochemical char- 
acterization of solute species in non-aqueous solvents; San Francisco, 
California, USA (29 Aug 1976). 

This paper summarizes the voltametric and 
chronopotentiometric studies of Bi, Fe, Te, oxide and U(IV)/U(ID 
ratio determinations in molten LiF—BeF2,—ThF, (72-16-12 mole 
percent) and LiF—BeF.,—ZrF, (65.6-29.4-5.0 mole percent). 54 ref- 
erences, 11 figures. (DLC) 


60533 (IS-M—94) 12th rare earth research conference. Volume I. 
Sessions A through I. Lundin, C.E. (ed.). (Ames Lab., lowa (USA)). 
1976. Contract W-7405-ENG-82. 9p. (CONF-760706—7). Dep. 
NTIS, PC A02;MF AO1. 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

The tremendous diversity in the behavior of the rare earth 
metal trihalides on reduction is in considerable contrast to the 
traditional view of great similarity found with many properties of 
the lanthanide series. Experimentally, formation of reduced phases of 
other than the easily reduced SmX3s, EuXs and YbX; (X = Cl, Br, I) 
is best affected in tantalum tubing at elevated temperatures, this 
container completely avoiding contamination (or even destruction) 
of the products which occurs in glass through formation of the very 
stable silicides and oxides. The nature of the studies and the products 
formed may be subdivided fairly well into reactions of metal (A) 
with liquid trihalides forming liquid and solid MX/sub n/ phases, 2 is 
less than or equal to n < 3, with relatively isolated reduced ions, and 
(B) with gaseous trihalides (or equivalent) at lower MXs activity and 
rate which produce phases MX/sub m/, | less than or equal to m < 
1.5 or 2, with extended metal-metal bonding. 


60534 (LBL—6432) Impurity complex formation in ultra-pure 
germanium. Haller, E.E.; Hubbard, G.S. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1977. Contract W-7405- 
ENG-48. 10p. (CONF-770563—1). Dep. NTIS, PC A02/MF AOI. 

From 1. seminar on photoelectric spectroscopy of semi-con- 
ductors; Moscow, Union of Soviet Socialist Republics (USSR) (23 
May 1977). 

Several unknown, hydrogenic acceptors and donors were 
recently discovered in ultra-pure germanium by photoelectric spec- 
troscopy. These centers are not created by elemental impurities. 
Comparative analysis of a large number of crystals grown under 
various conditions lead to the conclusion that copper, a fast diffusing 
multivalent acceptor, together with lithium and/or hydrogen, is 
responsible for several of the unknown centers. This is the first time 
that hydrogen has been recognized as playing the role of a donor 
pairing wit rr acceptor. Hall effect measurements complementing 
the photoelectric spectroscopy results lead to a tentative assignment 
of the following energy levels: (Cu, Li) complexes: E/sub V/ + 20.5 
meV/super */, E/sub V/ + 25.0 meV/super */, E/sub V/ + 275 
meV(/super */hydrogenic acceptor); (Cu, H) complexes: E/sub V/ 

+ 17.0 meV/super */, E/sub V/ + 17.5 meV/super */, E/sub V/ 
+ 175 meV. np oe nome which may help determine the structure of 
the complexes are p 
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60535 (ORNL/TM—5828) Reduction of ALO; in niobium— 
lithium systems at 1000°C. Selle, J.E.; DeVan, J.H. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 
17p. - NTIS, PC A03/MF AO1. 

arious grades of aluminum oxide (Al2O3) were sealed inside 
capsules of niobium and niobium-1% zirconium alloy which were 
then exposed to liquid lithium for 3000 hr at 1000°C. Similar 
unsealed capsules were exposed to a high vacuum. Reduction of the 
AkOs occurred in the lithium-treated capsules, but no reaction 
occurred in the vacuum-treated capsules. Metallography and elec- 
tron-microprobe analysis showed that reaction products in the form 
of compounds of niobium, aluminum, and zirconium were formed. 
Lithium acted as a sink for oxygen. 


60536 (UCRL—79624) Ionic interactions in transport processes 
as described by irreversible “-hermodynamics. Miller, D.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Jun 1977. 
Contract W-7405-ENG-48. 23p. (CONF-770919—1). Dep. NTIS, 
PC A02/MF AOl. 

From Discussions of the Faraday Society; Oxford, UK (13 
Sep 1977). 

The application of Irreversible Thermodynamics to transport 
in electrolyte solutions is reviewed. The linear Onsager” coeffi- 
cients 1/sub ij/ should provide a general and more fundamental 
insight into ion-ion and ion-solvent interactions than special case 
coefficients like the conductance. The implications of non-zero 1/sub 
ij/, i is not equal to j, are discussed. Selected 1/sub ij/ values for 
binary and ternary systems are presented, including new results for 
CuSOQ,. Estimation methods for |/sub ij/ of ternary and higher order 
systems are reviewed 


60537 Ab initio calculations of the minimum energy path in the 
doublet surface for the reaction N(*S)+O2(*=~/sub g/) NO(?Pi/sub 
u/) +O(°P) . Benioff, P.A.; Das, G.; Wahl, A.C. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 60439). J. 
Chem. Phys.; 61: No. 6, 2449-2462(15 Sep 1977). 

Ab initio MCSCF+CI calculations of the minimum energy 
path in the doublet surface for the N(*S)+O2(*=~/sub g/) NO(?Pi/ 
sub u/)+O(*P) reaction were carried out using a 4-31 G basis set. 
The minimum path was calculated to pass through a bent N—O—O 
2A’ transition complex with a barrier of 21.7 kcal/mole. A high 
barrier was found for the doublet C/sub 2v/ approach of N(‘*S) to 
O.(°=~/sub g/). Two distinct regions of orbital transformations, 
given by the MCSCF calculations were found along the minimum 
energy path. 


60538 Rate constants for the reactions of hydrogen atoms with 
methyigermanes. Austin, E.R.; Lampe, F.W. (Pennsylvania State 
Univ., University Park). J. Phys. Chem.; 81: No. 16, 1546-1549(11 
Aug 1977). 

Absolute rate constants for the reaction of H atoms, formed 
by mercury photosensitization of H2-substrate mixtures at 32°C, with 
(CHs)/sub n/GeH/sub 4-n/ for n = 1, 2, 3 have been determined in 
experiments involving the competitive reaction of H atoms with 
SieHs. Arrhenius parameters and bond dissociation energies have 
been estimated for this series of methylgermanes. 


60539 Solvent dielectric attenuation of substituent effects. Field 
transmission in y occluded cavities. Ehrenson, S. (Brookhaven 
National Lab., Upton, NY). J. Phys. Chem.; 81: No. 15, 1520-1526(28 
Jul 1977). 

Some ramifications of severe cavity shape alteration upon 
polar effect transmission within the Bjerrum-Kirkwood-Westheimer 
electrostatic work model are explored. Significant dependencies of 
the effective dielectric constants computed are shown to exist not 
only upon the relative positioning of the interacting sites within the 
cavity and the dielectric properties of the surrounding medium, but, 
potentially overwhelmingly, on the curvature of the cavity bound- 
aries nearby. Previously recognized and newly revealed effective 
dielectric constant anomalies are rationalized in terms of refractions 
of the field lines emanating from point sources as they pass through 
these boundaries. 


60540 Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. 3. The rare earth 
nitrates. Rard, J.A.; Shiers, L.E.; Heiser, D.J.; Spedding, F.H. (Ames 
Lab, IA). J. Chem. "Eng. Data; 22: No. 3, 337- 347(Jul 1977). 

The osmotic coefficients of the aqueous trinitrates of Sm, Gd, 
Tb, and Tm have been measured from 0.1 to 0.2 mol kg™' to 
saturation, and those of erbium and ytterbium trinitrates have been 
measured from 0.1 mol kg™' to well into the supersaturated concen- 
tration region. In addition, data for La trinitrate have been measured 
from 0.32 to 1.26 mol kg~'. These osmotic coefficients were fitted to 
semiempirical least-squares equations, and water activities and mean 
molal activity coefficients were calculated from these equations. The 
water activities of these rare earth nitrate solutions are much higher 
than for the corresponding rare earth chlorides and perchlorates at 
the same molalities, while the nitrate solution mean molal activity 
coefficients are much lower. Differences between the activities of 
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the various rare earth salts are discussed in terms of ion—water and 
ion—ion interactions. 


60541 Structural studies of precursor and partially oxidized con- 
ducting complexes. V. A neutron diffraction study of dianilinium 
tetracyanoplatinate(II). Needham, G.F.; Johnson, P.L.; Williams, 
oe 2 National Lab., IL). Acta Crystallogr.; B33: 1581- 
(CsHs NHs)2[Pt(CN),)], triclinic, P1(C'/sub i/), a = 7.933 (5), 
b = 10.654 (7), c = 5.497 (4) A, a = 103.24 (3), B = 91.19 (3), y = 
110.34 (3)°, Z = 1, D/sub m/ = 1.90 (2), D/sub c/ = 1.92 g cm™*. 
A room-temperature single-crystal neutron diffraction study was 
performed. The structural solution was obtained by direct 
and refinement by fuil-matrix least-squares techniques gave R(Fo) 
= 0.061 for 1304 observed reflections <sigma(F*o). The structure 
consists of isolated tetracyanoplatinate groups interacting with the 
anilinium groups via N-H...-N identical with C hydrogen bonds. No 
Pt-Pt chains are formed via overlapping d/sub z/, orbitals of the Pt 
atoms. 


60542 Kinetics of the substitution reaction of thiocyanate with 
tetrakis(3-N-methylpyridy))porphinecobalt(III). Williams, G.N.; Ham- 
bright, P. (Howard Univ., Washington, DC). Bioinorg. Chem.; 7: No. 
3, 267-269(1977). 

The equilibrium constant for the first thiocyanate addition to 
Co(IIT)-tetra(3-N-methylpyridyl)porphine is a factor of two smaller 
than for the less basic 4-N-methylporphine isomer. This effect is 
— due to a larger Co-SCN dissociation rate constant for the 

-isomer. 


60543 Hydrogen spin flip satellite lines associated with the PO;? 
radical in a single crystal of NacHPO;.5H2O: calculated and 

mental intensities. Schlick, S.; Kevan, L. (Wayne State Univ., De- 
troit). J. Magn. Resonance; 21: 129-133(1976). 

Intensities of satellite lines have been calculated for POs? in a 
single crystal of NasHPOs . 5H2O, based on the known crystallogra- 
phic structure and unpaired spin distribution in the radical. It was 
assumed that water protons contribute to the satellite intensity. 
Variation of the satellite intensity was calculated in the bc plane and 
data were compared with measured intensities at two orientations. 
At X-band (9 GHz) the experimental intensity is greater than the 
calculated intensity by a factor of 3 to 4, probably because of overlap 
with and borrowed intensity from the main line and the inadequacy 
of the high field approximation. At Q-band (35 GHz) there is good 
agreement between the calculated and experimental intensities 
within 10 to 20 percent. It seems that measurements at higher 
microwave frequency are more reliable than those at lower micro- 
wave frequency for the derivation of the electron-proton 
distances. Tetraphenylmethane, C25H20, tetragonal, P anti 4 2:c (D/ 
sub 2d/*), a = 10.896 (2), c = 7.280 (1) A at 20°C; Z = 2, 
molecular symmetry anti 4, D/sub m/ = 1.217, D/sub x/ = 1.226 g 
cm *. Three independent three-dimensional refinements of an earlier 
two-dimensional analysis are presented. The structural parameters 
are psi = 7.5, theta = 49.2° The central C-C bonds are 1.553 (3) A 
(corrected) and the central valence angles are unequal; 106.7 (2) and 
110.9 (2)°. The diameters of the phenyl rings are 5.0° from collinear- 
ity with the central C-C bonds. The phenyl C-C distances are within 
+-0.012 (2.4 sigma) of the mean of 1.393 A (corrected). There is a 
closure of the phenyl ring angle of 3.0° (10 sigma) at C(1) compared 
with the others which average 120.5° The small departures from 
planarity of the benzene ring are no greater than 0.010 A. 


60544 Note on the of dimanganese and dirhen- 
ium decacarbonyls. Behrens, R.G. (Los Alamos Scientific Lab., NM). 
J. Organomet. Chem.; 121: C63-C65(1976). 

The results of low temperature heat capacity studies on 
Mno(CO o(s) and Re2(CO),0(s) are compared with literature reports. 
It is shown that the values of vaporization enthalpies and entropies 
correspond with those of the low temperature stable phase. 


60545 (BNWL-tr—255) Competes, studies of the ne peepee of 
synthetic hydroxylated zircons and natural metamict zircons: hypoth- 
esis of the genesis of malacons. Caruba, R.; Baumer, A.; Mano, J.; 
Turco, G. Translated from Petrologie; 1: No. 1, 57- 70(1975). 32p. 
Dep. NTIS, PC A03/MF AOI. 

The particular peg seme conditions which led to the hy- 
drothermal synthesis of hydroxylated zircon of general formula 
Zr(SiO,)/sub 1 - x/(OH),/sub x/, and the properties which result 
from replacement of (SiO,)* by (OH),~ make it possible to compare 
this synthetic compound with natural metamict zircons (malacons). 
In fact, because of the common characteristics, it can be postulated 
that, at least in some cases, the metamict zircons are derived from 
hydroxylated zircons formed in a hydrated and fluorinated medium 
which is rich in radioactive elements. Fluorine induces the substitu- 
tion of (SiO,)* by (OH),"; this replacement leads to formation of 
weaker bonds, and makes the lattice vulnerable to bombardment by 
particles emitted by disintegration of radioactive elements, whose 
presence is favored by the known fixing action of fluorine, particu- 
larly in the case of uranium. 
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ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 60549 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


60546 (MLM—2414) Mound activities in chemical 
and physical research: July—December 1976. (Mound Lab., Miamis- 
burg, Ohio (USA)). 4 May 1977. Contract EY-76-C-04-0053. 44p. 
Dep. NTIS, PC A03/MF AO1. 

The status of the following programs is reported: isotope 

tion of carbon, argon, helium, krypton, neon, xenon, oxygen, 
and sulfur; metal hydride research; separation chemistry; and separa- 
tion research. (LK) 


60547 Molecular diffusion and solubility of hydrogen isotopes in 
vitreous silica. Shelby, J.E. (Sandia Laboratories, Livermore, Cali- 
fornia 94550). J. Appl. Phys.; 48: No. 8, 3387-3394(Aug 1977). 
Deuterium permeation, diffusion, and solubility measurements 
have been made for several types of vitreous silica at temperatures 
ranging from 0 to 800°C. The activation energies for permeation and 
diffe ion were found to be somewhat temperature dependent. Iso- 
tope exchange between structural hydroxy] and the diffusing deuter- 
ium was found to occur at temperatures < or =300°C. Certain 
types of vitreous silica also react with the diffusing gas to form 
metastable deuteroxyl at < or =600°C. Isothermal hydrogen-iso- 
tope solubility was shown to be described by the Langmuir adsorp- 
tion isotherm at pressures up to 1400 atm, whereas the temperature 
of hydrogen-isotope solubility was adequately described 
by a statistical-mechanics model. Combination of these two models 
leads to a universal expression for hydrogen solubility from 0 to 
800°C and from 0 to 1400 atm. 


60548 (UCRL-Trans—11252) Separation of lanthanide 

by two-step selective photoionization. Karlov, N.V.; Krynetskii, B.B.; 
Mishin, V.A. (AN SSSR, Moscow. Fizicheskij Inst.). Jun 1977. 
Translation of Preprint No. 48, Quantum Radiophysics Section, 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow, 1977. 32p. Dep. NTIS, PC A03/MF AOI. 

The laser isotope separation (LIS) experiments performed on 
lanthanide elements made it possible to estimate the applicability of 
the selective two-step photoionization method to the preparation of 
isotopically pure materials. In all the LIS experiments, a separation 
factor greater than 10? was obtained for even isotopes of rare earth 
elements (even in the case of rare isotopes with a content less than or 
equal to 0.1 percent in the mixtire). The experimental results made it 
possible to estimate the order of magnitude of the cross section for 
photoionization from excited states for lanthanide elements. The 
experimental values of the photoionization current are in adequate 
accord with the values sigma/sub phi/* approximately 10~'? cm? 
(for Sm and Eu) and sigma/sub phi/* approximately 10 '* cm? (for 
Nd, Gd, Dy, Er). To obtain exact values of sigma/sub phi/*, it is 
necessary to set up special new experiments. The data obtained are 
necessary to set up experiments on LIS of rare earth elements in 
gravimetric quantities. 


60549 Chromatographic determination of the relative retention of 
isotopic species of oxygen in methanol and methan-d*-ol. Pauls, R.E.; 
Mahle, N.H.; S , A.T.; Gaw, J.C.; Rogers, L.B. (Univ. of 
Georgia, Athens). Sep. Sci.; 12: No. 3, 3%7-320(Jun 1977). 

A high-precision gas chromatogiaph was used in conjunction 
with a quadrupole mass filter and an on-line computer to study the 
fractionation of oxygen isotopes by Porapak T and glycerol in 
CHsOH and CD;OH as a function of tem ture. Values of relative 
retention on the order of 1,002 compared favorably with results for 
the vapor pressure ratio obtained by classical means. Differences 
from unity were much smaller for the activity-coefficient ratio than 
for the vapor-pressure ratio. Differential thermodynamic data were 
also reported. 


60550 Method of and apparatus for the separation of isotopes. 
Dawson, J.M. South African Patent 76/1848/A/. 26 Mar 1976. 
Priority date 27 Mar 1975, United States of America (USA). 35p. 

A method is claimed of separating one isotope of an element 
from the others which comprises the steps of generating a substan- 
tially neutral plasma including an element having at least two ionized 
isotopes to be separated; generating a substantially steady magnetic 
field extending through the plasma; imparting more energy to a 
selected isotope than to the other isotopes while the element is in the 
magnetic field; and separating the isotopes from each other on the 
basis of their differential energies. 


ORGANIC CHEMISTRY 
60551 (ORNL—5310) Applied health physics 


and safety annual 
for 1976. Auxier, J.A.; Davis, D.M. (Oak Ridge National 
Lab., Tenn. (USA)). Aug 1977. 78p. Dep. NTIS, PC AOS/MF AOI. 
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Progress is reported in the following areas of research: per- 
sonnel monitoring; health physics instrumentation; atmospheric mon- 
itoring; water monitoring; radiation background measurements; soil 
samples; laboratory operations monitoring; radiation incidents; laun- 
dry monitoring; accident analysis; and industrial safety. (HLW) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 58597, 60538, 60541, 60544 


60552 (AD-A—0362274) Silicon-phthalocyanine siloxane poly- 
mers: synthesis and (1)H nuclear resonance study. Technical 
report. Davison, J.B.; Wynne, K.J. (Case Western Reserve Univ., 
Cleveland, Ohio (USA)). 1 Mar 1977. Contract N00014-75-C-0693. 
33p. NTIS PC A03/MF AOI1. 

The reaction of silicon phthalocyanine (PcSi) disilanols with 
bis(ureido)dimethylsilane and bis(ureido)siloxanes yields blue PcSi- 
siloxane polymers of the general formula (PcSiOSiMePh(OSiMe2)n 
OSiMePhO), where Me=methyl, Ph=phenyl and n=2(IV), 3(V) 
and 4(VI). Reactions which lead to polymers V and VI have been 
studied via nuclear magnetic resonance spectroscopy. The dominant 
shielding effect of the Pc ring which causes clear separation of 
methyl groups in adjacent siloxane chains facilitated this study. 
Polymers IV and V have been prepared from PcSi(OSiMePhOH)2 
and appropriate bis(ureido)-siloxanes. Polymer V was considerably 
more soluble in organic solvents than polymer IV. Polymer V 
melted at ca. 65-70 degrees, while polymer IV softened at ca. 100 
degrees (Tg) but did not melt. Molecular weights for IV(1400) and 
V (1200) have been estimated from their nmr spectra. 


60553 High pressure studies of the effect of viscosity on fluores- 
cence efficiency in crystal violet and auramine O. Brey, L.A.; Schus- 
ter, G.B.; Drickamer, H.G. (School of Chemical Sciences and Mate- 
rials Research Laboratory, University of Illinois, Urbana, Illinois 
61801). J. Chem. Phys.; 67: No. 6, 2648-2650(15 Sep 1977). 

The dependence of the fluorescence efficiency of the dyes 
crystal violet and auramine O on solvent viscosity at room tempera- 
ture has been investigated using pressure to alter the viscosity. 
Pressures to 11 kbar on four polar solvents were utilized to obtain a 
5 order of —— viscosity range. We confirm the eta/sup 2/3/ 
dependence of fluorescence intensity on viscosity shown for crystal 
violet by Foerster and Hoffman [T.H. Foerster and G. Hoffman, Z. 
Physik. Chem. NF, 75, 63(1971)] and observe the same dependence 
for auramine O over a smaller range of viscosities with a large 
deviation at low viscosity. The effect of increasing solvent viscosity 
on the peak shift and half-width change is briefly discussed in terms 
of a configuration coordinate model. 


60554 Structure and state of HO in reversed micelles. III. 
Wong, M.; Thomas, J.K.; Nowak, T. (Univ. of Notre Dame, IN). J. 
Am. Chem. Soc.; 99: No. 14, 4730-4736(6 Jul 1977). 

The structure and state of water in the reversed micellar 
system, sodium diisooctyl sulfosuccinate/H2O/heptane was investi- 
gated by both 'H and **Na NMR spectroscopy. The 'H NMR 
spectrum of H2O exhibits a downfield chemical shift with increasing 
water content of the system, gradually approaching that of ordinary 
water. This suggests a minimal amount of hydrogen bonding present 
in the micellar water phase at low water content. With increasing 
water content of this system, both the spin—lattice relaxation rates 
(1/T;) and spin—spin relaxation rates (1/T2) of 'H of water decrease 
significantly up to 1 percent HzO, and then decrease much slower 
with further addition of water. A simple calculation of the rotational 
correlation time tau/sub c/ from T; demonstrates that the water 
molecules are highly immobilized in small water pools due to strong 
ion—dipole interaction with counter ions. On completion of the 
solvation shell of the counter ion (i.e., 1 percent HxO or HxO/Na* 
similarly ordered 6), the rigidity of the micellar core is greatly 
reduced. **Na NMR measurements show an analogous decrease in 
the 1/T2 with increasing H2O content. In the largest water pool, viz. 
6 percent H,O, it is estimated that an upper limit of 28 percent of the 
Na* is dissociated from the sulfosuccinate head group. The electron- 
ic absorption spectrum of iodide ion in the above systems is quite 
different from that in bulk water. The intensity of the spectrum 
increases with increasing water content. These data are also inter- 
‘wer in terms of a decreased rigidity and increased hydrogen 

nding of the micellar water pool with increasing water content 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


60555 Laser isotope separation. Photochemical scavenging of 
chlorine-37 by bromobenzene. Brenner, D.M.; Datta, S.; Zare, R.N. 
(Columbia Univ., New York). J. Am. Chem. Soc.; 99: No. 14, 4554- 
4561(6 Jul 1977). 

The photochemical reaction of iodine monochloride with 
bromobenzene yields chlorobenzene as enriched in either **Cl or 
*7Cl depending on the excitation wavelength. A gas mixture of ICI 
and C.HsBr is irradiated by the output of a cw dye laser (01 A 
bandwidth) tuned to the (18,0) bandhead at 6053 A of the I°7C1 A 
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31I,-X'SIGMA* system. At pressures of several Torr, CsH;*7Cl is 
formed with a quantum yield of 10 percent and a maximum enrich- 
ment factor of 9 (75 percent *’Cl). The extent of enrichment is found 
to vary with starting conditions, permitting study of the mechanism 
for isotopically specific reaction and attendent scrambling pathways. 
Formation of CsHs*’Cl involves direct reaction of I°7Cl* with 
CeéHsBr to produce a vibrationally hot radical intermediate, which 
retains to a high degree its isotopic integrity because of more rapid 
elimination of Br atom than radical chain propagation. Comparison 
of iodobenzene with bromobenzene shows that the rate-limiting step 
must involve a Cl atom migration about the ring which is in 
competition with loss of C] atom. While excited ICI transfers Cl to 
unsaturated halogenated hydrocarbons, no reaction is observed with 
saturated halogenated hydrocarbons. The general form of this mech- 
anism demonstrates isotopically specific synthesis involving reaction 
mixtures of natural abundance as starting materials. 


ELECTROCHEMISTRY 


60556 Electrochemistry of the iron—sulfur cluster compound 
[(eta-C;Hs)Fe2S2(SC,Hz2)2]. Synthesis and properties of the oxidation 
products. Kubas, G.J. (Los Alamos Scientific Lab., NM); Vergamini, 
P.J.; Eastman, M.P.; Prater, K.B. J. Organomet. Chem.; 117: 71- 
79(1976). 

In order to gain some insight into the stabiity of configuration 
and the bonding in the novel disulfide-containing complex [(eta- 
CsHs)2Fe2S2(SC2Hs)2], electrochemical properties of this compound 
and its SCHs and SCH2CsH; analogues were studied in various 
solvents and the magnetic properties of a subsequently isolated 
paramagnetic monocation were investigated. The cyclic voltammo- 
gram of [(eta-C; Hs )2Fe2S2(SC2Hs)2] shows a reversible one-electron 
pared, at E/sub %2/ = +0.21V and a quasi-reversible one- 
electron oxidation at E/sub '/2/ = +0.90 V (vs saturated calomel 
electrode). The stable monocation has been electrochemically syn- 
thesized, and the magnetic susceptibility shows a simple paramagne- 
tic behavior with one unpaired electron per dimeric unit. Frozen 
solutions of this species at 103K yielded anisotropic ESR spectra 
with rf = 2.135, go = 1.976, and gs = 1.934. Labeling the complex 
with **S in the disulfide bridge resulted in no observable hyperfine 
splitting or line broadening in the ESR. The dicationic species is 
unstable with respect to loss of the S2 bridge and formation of a 


solvent-ligated dication, [(eta~C;Hs)Fe(NCCHs)(SC2Hs)2”*, isolated 
by electrolysis of the monocation at + 12 V in CHsCN. 


60557 (ORNL/MIT—249) Mass transport in molten salt elec- 
trochemical cells. Duret, G.L.; Hossan, R.J. Jr.; Rill, M.P. (Oak 
Ridge National Lab., Tenn. (USA)). 24 Feb 1977. Contract W-7405- 
ENG-26. 43p. Dep. NTIS, PC A03/MF AOl1. 

The electrolysis of KNOs-AgNOs molten salt mixtures 
through a glass frit was investigated to determine the concentration 
profile dependence on current density, initial salt composition, time, 
and temperature. A constant current density of 40 to 150 mA/cm?, 
initial AgNO; compositions of 20 to 80 mole percent, and tempera- 
tures of 249 and 351°C were chosen for the investigation. A comput- 
er program numerically solved a transport equation developed to 
calculate the dependence of the concentration profiles on current 
density and initial salt composition. Agreement between the calculat- 
ed and experimental profiles is best at low initial AgNO; mole 
fractions. 


60558 (UCRL-Trans—11257) Relation between galvanostatic 
and potentiostatic turn-on and turn-off processes through the Fourier 
transformation. Braunsburger, S. Translated from Z. Phys. Chem. 
(Leipzig); 258: No. 1, 193-196(1977). 7p. Dep. NTIS, PC A02/MF 
A0l. 


The galvanostatic and potentiostatic turn-on and turn-off pro- 
cesses can be converted into one another alternately by means of the 
Fourier transformation with necessary intercalation of the electrode 
impedance. If the measurement results of one of the three nonsteady- 
state methods are known, then one also has all other information 
=e the electrode system, including the limiting cases of 
operating frequency » Oand infinity. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 60565, 60566, 60575 


Primary ucts and secondary reactions in the photode- 
en of methyl halides. Takacs, G.A.; Willard, J.E. (Univ. of 
Wisconsin, Madison). J. Phys. Chem.; 81: No. 14, 1343- 1349(14 Jul 


1977). 

CHsI, CHsBr, and CHsC! have been photolyzed at 184.9 nm 
and CHsI at 253.7 nm, using CO, C2H,, CzHs, CsHs, CsDs, and CD, 
as scavengers to assist in the identification of the primary decomposi- 
tion products. The quantum yield of methylene formation (CHsX + 
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hv CHe + HX) is less than approximately 10~* in all cases. Carbon- 
hydrogen bond rupture occurs with a quantum yield of approximate- 
ly 10-? in the photolysis of CHsI at 184.9 nm. Evidence is given on 
the relative effectiveness of CHsI and hydrocarbons in thermalizing 
hot CHs radicals and on preferential abstraction from C-H bonds 
relative to C-D bonds by hot CHs radicals. Rupture of the carbon- 
halogen bond in CHeCl is the predominant path of photodecomposi- 
tion, as earlier investigations (and the present work) show it to be in 
CHsBr and CHsI. The quantum yield of photosensitized CH2 pro- 
duction by reaction of C3Hs with Ip excited at 184.9 nm is shown to 
be less than 10-*% 


60560 Photolysis mechanism of aqueous tryptophan. Bai 
J.F.; Givossweiner, L.I. (Illinois Inst. of Tech., Chicago). L 
Chem.; 81: No. 14, 1349- 1354(14 Jul 1977). 

Flash photolysis experiments indicate that monophotonic 
photoionization is the principal initial photolysis act in aqueous 
tryptophan under high intensity, 265-nm laser excitation, leading to 
the Trp* radical cation (lambda/sub max/ 580 nm) with quantum 
yield 0.12 +- 0.01 and e/sub aq/~ with quantum yield 0.10 +- 0.01 
from pH 4 to 8. The neutral Trp radical (lambda/sub max/ 510 nm) 
is formed by deprotonation with rate constant 1.5 x 10° s~' The 
disappearance of e/sub aq/~ follows a complex decay inconsistent 
with homogeneous kinetics. The results are in agreement with a 
recombination model in which the electron diffuses through the 
medium as a quasi-free entity, during which period back reactions 
with the original radical, or electrons and radicals generated in 
nearby pairs, compete with scavenging by tryptophan or added 
solutes. The well-established result that Trp yield observed after 
electron decay is not enhanced by oxygen or other e/sub aq/~ 
scavengers is attributed to the formation of an unstable intermediate 
product of the electron-radical back reaction which subsequently 
oxidizes additional tryptophan to Trp. 


60561 Photochemistry of the SO2, 2-pentene system at 3660 A. 
Wampler, F.B. (Los Alamos Scientific Lab., NM). Int. J. Chem. 
Kinet.; 8: 935-943(1976). 

From Rocky Mountain ACS regional meeting; Laramie, WY, 
USA (17 Jun 1976). 

The photolysis of SO2 in the presence of cis- and trans-2- 
pentene has been investigated at 3660 A and 22°C. Quantum yield 
measurements of the SO. photosensitized conversion of one isomer 
into the other are consistent with a mechanism in which the only 
participating excited electronic state of SO2 is the SO.(*B;) state. 
Quantum yield measurements were made for a variation in P/sub 
SO2//P/sub isomer/ reactant ratios of 4.01 -283 and 57.5-351 for the 
cis and trans isomers, respectively. The data are consistent with a 
mechanism in which a (SO2-olefin)* collision intermediate is the 
precursor to the photosensitized isomeric products. The intermediate 
undergoes unimolecular decay to yield the cis and trans isomers with 
probabilities of 0.26 +- 0.05 and 0.69 +- 0.04, respectively. Esti- 
mates of the quenching rate constants at 22°C for removal of 
SO.(*B;) molecules by cis- and trans-2-pentene are (0.633 +- 0.125) 
x 10'' 1./mole.sec and (1.00 +- 0.27) x 107" 1./mole.sec, respectively. 
An experimentally determined photostationary composition, [trans- 
2-pentene]/[cis-2-pentene] = 2.3 +- 0.1 was in fair agreement with 
that of 1.7 +- 0.7 as predicted from kinetic data derived in this 
study. 


60562 Photolysis of SO. at 3130 A in the of cis- and 
trans-2-pentene. Wampler, F.B. (Los Alamos Scientific Lab., NM). 
Int. J. Chem. Kinet.; 8: 945-947(1976). 

From 28. Southeastern Regional ACS meeting; Gatlinburg, 
TN, USA (26 Oct 1976). 

The photolysis of SO2 at 3130 A, FWHM = 165 A, and 22°C 
has been investigated in the presence of cis- and trans-2-pentene. 
Quantum yields for the SO. photosensitized isomerization of one 
isomer to the other have been made for a variation in the [SO2]/ 
[CsHio] ratio of 3.41-366 for cis-2-CsHie and of 1.28-367 for trans-2- 
CsHi. A kinetic analysis of each of these systems permitted new 
estimates to be made for the SO: collisionally induced intersystem 
crossing ratio at 3130 A from SO.('B,) to SO2(*B;). The estimates of 
k/sub 1la//(k/sub la + k/sub 1b/) obtained are 0.12 +- 0.01 and 
0.12 +- 0.02 (two different kinetic analyses in the cis-2-CsHio study) 
and 0.20 +- 0.05 and 0.20 +- 0.04 (two different kinetic analyses in 
the trans-2-CsHio study). Collisionally induced intersystem crossing 
ratios of k/sub 2a/(k/sub 2a/ + k/sub 2b/) = 0.51 +- 0.10 and k/ 
sub 3a//(k/sub 3a/ + k/sub 3b/) = 0.62 +- 0.12 were obtained for 
cis- and trans-2-pentene, respectively. Quenching rate constants at 
22°C for removal of SO2(*B;) molecules by cis- and trans-2-CsHio 
were estimated as (100 +- 0.29) x 10'']./mole.sec and (0.857 +- 
0.160) x 10']./mole.sec, respectively. Prolonged irradiations, ex- 
trapolated to infinite irradiation times, for mixtures initially contain- 
ing SO, and pure isomer, either the cis or trans, yielded a photosta- 
tionary composition of [trans-2-pentene]/[cis-2-pentene] = 2.1 +- 
0.1. 
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RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 60820 


60563 (ARH-ST—153) Alpha radiolysis of tributyi phosphate: 
effect of diluents. Barney, G.S.; Bouse, D.G. (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). Apr 1977. Contract EY-76- 
C-06-2130. 25p. Dep. NTIS, PC A02/MF AO1. : 
Alpha radiolysis of solutions of tributyl phosphate (TBP) in 
several different types of diluents was studied. Yields of dibutyl 
phosphoric acid (as measured by plutonium-IV retention) and chlo- 
ride were measured up to a dose of approximately 10 watt-hours per 
liter. Plutonium dissolved in the organic phase was the radiation 
source. The yields of dibutyl phosphoric acid (HDBP) and the Cl- 
were the highest for carbon tetrachloride. The aromatic diluents 
give the best protection for TBP against radiolysis and also yield less 
Cl-. The low yield of HDBP in aromatic diluents can be explained 
by assuming HDBP formation by dissociation of the parent ion 
(TBP* ). Several radiation-resistant diluents are suggested as alterna- 
tives to CCL, and their Pu(IV) extraction properties are presented. 


60564 (COO—2364-11) Mechanisms for radiation damage in 
DNA constituents and DNA: reactions of the N,-substituted thymine 
a-cation radicals. Sevilla, M.D.; Engelhardt, M.L. (Oakland Univ., 
Rochester, Mich. (USA). Dept. of Chemistry). 1977. Contract EY- 
76-S-02-2364. 22p. (CONF-770366—1). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on radiation effects in liquids and solids; 
Leicester, UK (22 Mar 1977). 

Reactions of the Nj-substituted thymine 7-cation radicals 
were investigated by ESR in severai aqueous glasses. In 8M NaOD 
(NaOH) spectra suggestive and OD~ (OH™ ) addition to position 6 in 
the 7r-cations of 1-methylthymine, and thymidine were found imme- 
diately after uv photolysis at 77°K. Production of the same radicals 
by electron attachment to 1-methyl-5-bromo-6-hydroxythymine, and 
5-bromo-6-hydroxythymidine in 8M NaOD confirms the OD™ addi- 
tion mechanism. Results found for these brominated compounds in 
12M LiCl (D2O) after electron attachment show that the ag (H) 
splitting was sensitive to changes in substituents at position | as well 
as changes in environment. This variation in splitting is shown to be 
accounted for by small conformational changes in the radicals. In 
8M NaClO, 7-cations of the substituted thymines gave evidence for 
both deprotonation and OD- addition. 


60565 (COO—3221-43) Pulse radiolytic investigations of peroxy 
radicals in aqueous solutions of acetate and glycine. Progress report, 
September 1, 1976—July 1, 1977. Abramovitch, S.; Rabani, J. 
(Hebrew Univ., Jerusalem (Israel). Dept. of Physical Chemistry). 
1977. Contract EY-76-C-02-3221. 2ip. Dep. NTIS, PC A02/MF 
AOl. 


Aqueous solutions of oe and acetate have been pulse 


irradiated in the presence of Ox. Radicals produced from these 
compounds by H-abstraction, reacted with O2 to form peroxy radi- 
cals. The reaction rate constants k/sub (RH+O2)/ = (2.1 +- 0.3) x 
10°and 1 x 10°m™~' sec ~' measured for RH = acetate radicals and 
glycine radicals, at pH 8.2 and 7.9, respectively. The peroxy acetate 
radicals decay by a second order reaction, k = (6.5 +- 1) x 10°M™! 
sec™' at both pH = 5.7 and 8.2. The*peroxy glycine radicals produce 
O2~ by a first order process, k = (1.5 +- 0.3) x 105 sec™! at pH = 
7.9. Evidence for the formation of O2~ from glycine peroxy radicals 
is presented. 


60566 (COO—3221-44) Pulse radiolytic studies of aqueous 
Mn(ClO,) solutions. Progress report, September 1, 1976—July 1, 
1977. Pick, M.; Rabani, J. (Hebrew Univ., Jerusalem (Israel). Dept. 
of Physical Chemistry). 1977. Contract EY-76-C-02-3221. 23p. Dep. 
NTIS, PC A02/MF AO1. 

Using Mn(ClO,), the reactions of Mn** with CO.~, e~/sub 
aq/, OH, and O2~ were studied at pH 6.7. The following reaction 
rate constants were measured: k(Mn** + CO.~) < 2 x 105 M™ 
sec", k(Mn** + e~/sub ag/ = (9 +- 2) x 10® M™! sec™! (ionic 
strength 0.15 to 0.5 M), k(Mn** + OH) = (3.4 +- 0.8) x 107M"! 
sec™', and k(Mn? + Os-) = (1.1 +- 0.2) x 108 M~! sec™! (0.01 M 
formate), O2~ radical ions react with Mn* and produce Mn* or 
MnO,* ions. The reaction was found to be reversible, and an 
equilibrium constant K = (1.5 +~ 0.6) x 104 M~! was measured at 
pH 6.7. Mn*, however, does not catalyze the dismutation of O2~. 
The disporportionation of Mn(III) (as MnOH™ ) and the subsequent 
nucleation of the product MnO, are reported. 


60567 (COO—3221-45) Generation of the hydroxylation agent 
from superoxide radical: can the Haber Weiss reaction be the source of 
OH radicals. Progress report, September 1, 1976—July 1, 1977. 
Czapski, G.; Ilan, Y.A. (Hebrew Univ., Jerusalem (Israel). Dept. of 
Physical Chemistry). 1977. Contract EY-76-C-02-3221. 5p. Dep. 
NTIS, PC A02/MF AOl1. 

In many biological systems, the role of O2~ in hydroxylation 
and toxic processes, was assumed to be due to the formation of OH 
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radicals. The Haber Weiss reaction (H20. + O22 OH + OH™ + 
O2) was suggested as the origin of this activity. In this study it is 
shown that this reaction pathway is too slow, and that probably OH 
is formed from the reaction of complexed superoxide with H2O:. 


60568 (COO—3221-46) Oxidation of a and £ chains by ferricya- 
nide in a one-site reduced methemoglobin. 
1, 1976—July 1, 1977. Ilan, Y.A.; Czapski, G. (Hebrew Univ., 
Jerusalem (Israel). Dept. of Physical Chemistry). 1977. Contract EY- 
76-C-02-3221. 9p. Dep. NTIS, PC A02/MF AOI. 

Methemoglobin was reduced by the pulse radiolysis tech- 
nique and two species were produced: a®* a* B* 2 and a* 2B** B*, 
in equal amounts. The oxidation of these species by ferricyanide in 
the pH range 6.3 to 9.2 was followed. The two species were found to 
react differently: k2 = 8.5 to 0.55 x 10° M~'S~' and ks = 1.4 to 0.05 
x 10° M~'S~', accordingly. The rate constant of myoglobin with 
ferricyanide was measured by the same method k, = 2.9 x 10° 
M~'S~*. In both systems there is no evidence to complex formation 
before the process of oxidation. 


60569 (UCRL—52278) Ortho-para forms of hydrogen, deuter- 
ium, and tritium: radiation and self-induced conversion kinetics and 
equilibria. Pyper, J.W.; Briggs, C.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Jun 1977. Contract W-7405- 
ENG-48. 24p. Dep. NTIS, PC A03/MF AOI. 

The theory of the ortho-para transitions in Hz, De, and Tz is 
developed. Experimental and calculated values of the ortho-para 
compositions of the three hydrogen isotopes mentioned in the litera- 
ture are correlated as a function of temperature, and are discussed 
critically. The kinetics of the radiation and self-induced ortho-para 
transitions are reviewed. In general, the radiation-induced transitions 
are more rapid than the self-induced transitions. We estimate (based 
on data for other systems) that the 8-ray-induced ortho-para transi- 
tions in liquid Dz or Tz would be fast, with a half time on the order 
of a few minutes. Experiments are proposed to study these transi- 
tions in the liquid phase using infrared spectroscopy. 


60570 Quenching of benzene fluorescence in pulsed proton irra- 
diation: Dependence on proton energy. Miller, J.H.; West, M.L. 
(Battelle Northwest Laboratory, Richland, Washington 99352). J. 
Chem. Phys.; 67: No. 6, 2793-2797(15 Sep 1977). 

Dilute solutions of benzene in cyclohexane were irradiated 
with subnanosecond pulses of protons from a 2 MV accelerator. 
Changes in the time resolved emission at 285 nm were studied as a 
function of proton energy. The initial rate of fluorescence decay is 
energy dependent and always greater than that observed with ultra- 
violet radiation. As time after irradiation increases, the decay rate 
approaches the uv value. A model based upon quenching by tran- 
sient species in the proton track is used to analyze the data. The 
analysis suggests that the energy dependence of the initial decay rate 
results from the effect of proton stopping power on the initial 
quencher concentration. 


60571 Reaction of the precursor of the hydrated electron with 
electron scavengers. Jonah, C.D.; Miller, J.R.; Matheson, M.S. (Ar- 
gonne National Lab., IL). J. Phys. Chem.; 81: No. 17, 1618-1622(25 
Aug 1977). ; 

We show that there are several compounds whose ability to 
decrease the initial 50-ps yield of the hydrated electron is not 
correlated with the reactivity of that compound. Several mecha- 
nisms have been proposed. Explicit corrections have been included 
for time-dependent reaction rates. It is shown that other corrections 
require assumptions about the mechanism of the presolvation reac- 
tion. 


60572 Reactions of phosphate radicals with organic compounds. 
Maruthamuthu, P.; Neta, P. (Notre Dame Univ., IN). J. Phys. Chem.; 
81: No. 17, 1622-1625(25 Aug 1977). 

Phosphate radicals in the three acid-base forms, H2PO,, 
HPO,~, and PO,*, were produced by the reaction of hydrated 
electrons with peroxodiphosphate ions at pH values of 3-4, 7-9, and 
12, respectively. Rate constants for the reactions of these radicals 
with organic compounds were determined by following the rate of 
decay of the phosphate radical absorption in the presence of increas- 
ing concentrations of the substrate. Rates of reaction of H2PO, were 
found to be higher than those of HPO, and PO,? by a factor of 
approximately 4-10, while the latter radicals have similar rates. The 
rate constants for hydrogen abstraction from aliphatic compounds 
ranged from approximately 10° M~' s~' for acetic acid and 2-methyl- 
2-propanol to approximately 10° M~'s~? for 2-propanol and formate. 
Addition to a double bond was not faster but reaction with aromatic 
compounds reached a rate constant greater than 10° M~' s~' for the 
most reactive compounds. The effects of substituents were found to 
be similar for HePO, and SO,” and both radicals are suggested to 
react with the aromatic ring by one-electron transfer to the inorganic 
radical. In hydrogen abstraction reactions H2PO, (and SO,” ) were 
found to react with rate constants approximately 10-100 times lower 
than those of OH and to have a selectivity about three times higher 
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than that of OH. Radiolytic chain decomposition of peroxodiphos- 
phate in the presence of some organic compounds was also studied. 


60573 Electron scavenging in ethanol and in water. Razem, D.; 
Hamill, W.H. (Notre Dame Univ., IN). J. Phys. Chem.; 81: No. 17, 
1625-1631(25 Aug 1977). 

Rate constants for scavenging solvated electrons, e~/sub s/, 
mostly in the range k/sub e-/sub s/ less than 10° M~'s~', have been 
measured in ethanol and, as needed for comparison, in water. There 
is a tendency for k/sub e~/sub s/ to equal k/sub e~/sub aq/ over a 
10%-fold range, but there are instances where k/sub e-/sub s/ is 
much greater. Inefficient scavengers for e~/sub s/ provide relatively 
efficient traps for dry electrons e~ with 37 percent survival often at 
Cs; approximately equal to ! M scavenger but also as low as 
approximately 0.2 M. The outstanding exceptions are olefins for 
which k/sub e~/sub s/ less than or equal to 10’ M~'s~', but they do 
not measurably react with e~. Negative ion resonances for alkenes as 
large as 2.2 eV have been reported and neither e~ nor e/sub s/~ is 
expected to react. It is proposed that e/sub s/~ is C-HsOH™ and e/ 
sub aqg/~ is H2O~. The radical anions may transfer either e~ or H to 
appropriate acceptors, the latter accounting for possible reaction of 
e/sub s/~ with olefins and alkenols. The reaction e/sub aqg/~ + e/ 
sub aq/~ = Hz is explained in terms of HxXO~. Whenever e~ and e/ 
sub s/~ produce a common electron adduct S~, and an equilibrium 
e/sub s/~ + S reversible S~ is approximated, then C37~' is propor- 
tional to k/sub e~/sub s/. This is Hunt's relation, k/sub e~/sub s/Cs37 
= Q, with Q = 1.2 x 10°s~' in ethanol. 


60574 Free-radical chain formation of siloxanes in the radiolysis 
of monosilane—nitric oxide mixtures. Bare, J.P.; Lampe, F.W. (Penn- 
sylvania State Univ., University Park). J. Phys. Chem.; 81: No. 15, 
1437-1441(28 Jul 1977). 

The gas-phase radiation chemistry of SiH; and SiH,-NO 
mixtures at 300°K has been investigated. y-ray irradiation of pure 
SiH, at 100 Torr pressure yields He and SieHg as principal products 
with 100-eV yields of G(H2) = 15.2 and G(SikHs) = 7.0. A brown 
polymeric deposit is also observed. The addition of NO at pressures 
of 2, 5, 10, 20, and 30 Torr reduces the yield of SizHs to G(SizHe) = 
2.9. This represents complete suppresson of the formation of SizHe 
by reaction of SiHs radicals. The residual yield of SizHs must be due 
to reactions of SiH3* and SizH7* ions as well as SiHe radicals that are 
formed directly from SiH, following the primary act of energy 
absorption. NO is consumed by a free-radical chain reaction that 
involves SiH, and produces N2O, (SiHs2O, (SiHsO)2SiH2, and 
SiHs(OSiH2)2OSiHs as products. 


60575 Transients in the flash photolysis of aqueous solutions of 
tris(2,2’-bipyridine)ruthenium(ID) ion. Meisel, D.; Matheson, M.S.; 
Mulac, W.A.; Rabani, J. (Argonne National Lab., IL). J. Phys. 
Chem.; 81: No. 15, 1449-1455(28 Jul 1977). 

Aqueous solutions of Ru(bpy)s* (bpy = 2,2’-bipyridine) 
were flash photolyzed and pulse irradiated in the presence and in the 
absence of other additives. Hydrated electrons are produced in a 
process which is suggested to involve electron ejection from the first 
triplet of Ru(bpy)s**, upon the absorption of a second photon. Most 
of the effective light (approximately 70%) was in the range 300 to 
340 nm, while approximately 30% of the effective light was at 
wavelength <340 nm. The efficiency of e/sub aq/ production 
relative to the efficiency of production of the lowest triplet charge 
transfer state was measured under our conditions as 0.0015, indepen- 
dent of [Ru(bpy)s**] and of flash intensity over a wide range. 
During our work on the biphotonic process for e~/sub aq/ forma- 
tion, a number of other reactions were investigated. Thus, hydrated 
electrons react with Ru(bpy)s** with a reaction rate constant of (5.8 
+- 0.3) x 10° M~'s~*. The metal ions Zn*, Co*, and Cd* reduce 
(Ru(bpy)s** with reaction rate constants (1.5 +- 0.2) x 10% (1.7 +- 
0.2) x 10%, and (6.1 +- 0.6) x 10° M~' s~', respectively, producing 
Ru(bpy)s*. Ru(bpy)s* reacts with Oz, Cu**, and duroquinone; the 
reaction rate constants are (7.2 +- 0.8) x 10° (3.4 +- 0.3) x 10% and 
(4.0 +- 0.5) x 10° M~! s~4, respectively. The possibility for a 
biphotonic effect leading to Hz formation is discussed. 


60576 Electron trapping by methanol aggregates in dilute solution 
in nonpolar solvents. Gangwer, T.E.; Allen, A.O.; Holroyd, R.A. 
(Brookhaven National Lab., Upton, NY). J. Phys. Chem.; 81: No. 15, 
1469-1474(28 Jul 1977). 

In order to further elucidate the mechanism of electron 
solvation in polar liquids we have determined the rate of electron 
attachment to solute methanol aggregates, as a function of methanol 
concentration, in two nonpolar solvents. An infrared technique was 
used to measure the extent of methanol aggregation in the solutions. 
The methanol is present as monomer at low concentration but at 
high concentration forms aggregates which are mostly pentamers. 
The electron in unreactive with monomer but reacts at high rate 
with aggregate species. The reaction with pentamers is reversible, 
but the electron reacts irreversibly with larger aggregates. The 
results indicate a dynamic nature for the electron which can autode- 
tach from shallow traps. 
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60577 Second moment studies of the electron spin resonance line 
shape of trapped electrons in sodium—ice condensates. Relation to the 
molecular structure around trapped electrons. Lin, D.P.; Kevan, L. 
(Wayne State Univ., Detroit). J. Phys. Chem.; 81: No. 15, 1498- 
1501(28 Jul 1977). 

The second moment of the ESR line shape of trapped elec- 
trons produced by codeposition of sodium and water vapor at 77°K 
has been measured in H2O and D2O at both 9 and 35 GHz micro- 
wave frequencies. The sodium concentration is less than 0.01 M in 
this matrix. By analyzing the difference in the second moments in the 
protiated matrix at 9 and 35 GHz the isotropic and ani i 
hyperfine constants for n nearest equivalent interacting protons are 
obtained. The structural results found are similar to those i 
previously for trapped electrons in 10 M NaOH glassy ice by 
analysis of second moment and electron spin echo data. Since the 
trapped electron solvation structure seems independent of the solute 
concentration, we suggest that this solvation structure is also charac- 
teristic of solvated electrons in liquid water. 


60578 Irradiatable polymer composition with improved oxidation 
resistance. Lyons, B.J. (to Raychem Corp.). US Patent 4,036,719. 19 
Jul 1977. Filed date 1 Jul 1975. 6p. 

A method is described for the incorporation of a substantially 
insoluble organic phosphite into a polymer composition such as 
polyolefin polymers or ethylene copolymers to prevent oxidation of 
the polymer at elevated temperatures after radiation-induced cross- 
linking. The crosslinking is readily achieved without affecting the 
antioxidant properties of the organic phosphite. Particularly suitable 
organic compounds are derivatives of pentaerythritol, dipentaeryth- 
ritol, and tripentaerythritol in cooncentrations of 1 to 3% of the 
mixture to be irradiated. (BLM) 


60579 Radiation chemistry in condensed phases. Mozumder, A.; 
Magee, J.L. (Univ. of Notre Dame, IN). pp 699-755 of In Physical 
chemistry. Vol. VII. Reactions in condensed phases. New York; 
Academic Press, Inc. (1975). 

The discussion of the radiation chemistry of condensed phases 
is presented here along the lines suggested by the general frame- 
work. First the energy deposit is considered, then the free charges 
which are formed, then the transient intermediates, and finally the 
mechanisms of reactions leading to stable products. Limitations in 
scope are clearly needed and they are the ones used presently by 
most of the radiation chemistry community: only molecules made up 
of low-atomic-number atoms (such as water and hydrocarbons) are 
considered and emphasis is on low-LET radiations, chiefly electrons. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


60580 Szilard—Chalmers effect in solid-state systems containing 
octa-u;  chloro-octahedro-hexamolybdenum(II) clusters. Lee, K.W.; 
Martin, D.S. (Ames Lab., IA). J. Inorg. Nucl. Chem.; 39: 679- 
682(1977). 

The Szilard-Chalmers effect for the °*Mo radioisotope was 
measured for various systems containing the MosCls** cluster. Chro- 
matographic separations have indicated the production of four 
chemical species although the major component recovered was 
molybdate(VI). Retention as the target cluster was determined by 
recrystallization to constant specific activity. Retention was only 
0.63% for an aqueous solution of (MosCls)Cle> in 1.5 M HCl. 
Retention in solid-state systems was inversely dependent upon the 
degree of hydration and appeared to be inhibited somewhat by air. 
Thermal annealing of irradiated samples gave marginally measurable 
increases in retention up to temperatures where some decomposition 
of the compounds occurred. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 59282, 60569, 60989, 61009 


60581 (AD-A—038631) Reactions of UO(+) with atmospheric 
gases. Final technical report 1 Jul-31 Dec 76. Fite, W.L.; Lo, H.H. 
(Pittsburgh Univ., Pa. (USA). Dept. of Physics). 31 Jan 1977. Con- 
tract F19628-76-C-0228. 31p. NTIS PC A03/MF AOl1. 

The rate coefficient for the ion-molecule reaction of uranium 
monoxide ions with molecular oxygen at thermal energies has been 
measured using a ‘magnetic bottle’ apparatus. The UO+ ions were 
produced by the associative ionization reaction between U and N2O. 
The primary (UO+) and secondary (UO,* ) ions were selected by a 
quadrupole mass spectrometer and their variations vs. O2 pressure 
were plotted on a X-Y recorder. The rate coefficient was determined 
to be 2.03 plus or minus 0.44 x ten to the minus 9th power cubic cm/ 
sec. (Author) 
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60582 From fission, fusion, and confusion can come potable 
water. Lindsten, D.C. (U.S. Army, Ft. Belvoir, VA). Water Wastes 
Eng.; 14: No. 7, 56(Jul 1976). 

The basic concerns of the military on radioactive contamina- 
tion of potable water, the monitoring devices available, and the 
performance of available decontamination equipment and processes 
are reviewed. The probable relative safety of groundwater is dis- 
cussed. (JSR) 


60583 Vapor pressure of tetrakis(2,2,6,6-tetramethylheptane-3,5- 
dionato)uranium. Bedford, R.G.; Huss, E.B. bag of California, 
Livermore). J. Chem. Eng. Data; 22: No. 239-241(Jul 1977). 

The Knudsen effusion method was nen to measure the vapor 
pressure of tetrakis(2,2,6,6-tetramethylheptane-3,5-dionato)uranium 
(U(thd),) over the temperature range 372 to 478 K. Sublimation at 
these temperatures is congruent and mass spectrometry showed that 
= ered important vapor species is the monomeric molecule. The 

r_pressure is given by the equation: In P(Pa) = (18,309 +- 
400)T- + (42.36 +- 0.6). The enthalpy and entropy of sublimation 
at 425 K are: AH = 152.2 +- 3.3 kJ mol”! and AS = 256.3 +-5J 
K~' mol" '. 


60584 Reduction of uranium(VI) to uranium(IV) with sodium 

. Watt, G.W.; Baugh, D.W. Jr. (Texas Univ., Austin 
(USA). Dept. of Chemistry). J. Inorg. Nucl. Chem.; 39: No. 5, 897- 
898(1977). 

Most of the methods that have been employed in the forma- 
tion of pure uranium dioxide usually involve several steps and 
elaborate purification processes. Novel procedures are reported for 
the direct reduction of both uranyl nitrate and potassium uranyl 
nitrate with sodium naphthalenide in tetrahydrofuran (THF); in both 
cases the products are of high purity and exceptionally small crystal- 
lite size. 


60585 Geksaftorid plutoniya. (Plutonium hexafluoride). 7uev, 
V.A.; Lomov, V.I1. Moscow; Atomizdat (1975). 157p. (In Russian). 

Systematic consideration is given to the unmatched literature 
information concerning the methods of production and the proper- 
ties of PuFs, published up to the end of 1973. The corresponding 
laboratory methods and the equipment required for the production 
and purification of PuFs are presented. Particular attention is given 
to the kinetics and mechanisms of the fluorination of various plutoni- 
um compounds with fluorine and halogen fluorides. The physical 
and chemical properties of PuFs and information on the thermal and 
radiation instability of this compound are provided. The process of 
production and purification of PuFs in the reprocessing of the spent 
oxidized nuclear fuel is discussed. 


RADIOISOTOPE PRODUCTION 


60586 Transfer of radioisotope production technology from the 
developed to the developing countries. Rahman, M. (Atomic Energy 
Organization of Iran, Teheran). Trans. Am. Nucl. Soc., Suppl.; 25: 
No, 1, 62-63(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


60587 Egypt's technological experience in radioisotope produc- 
tion. Hallaba, E. (Atomic Energy Establishment, Cairo). Trans. Am. 
Nucl. Soc., Suppl.; 25: No. 1, 63(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 57941, 58018, 58596 


60588 Theory of acid deposition and its application to the dew- 
point meter. - (Land Pyrometers Ltd., Dronfield, Eng.). J. 
Inst. Fuel; L: No. 403, 68-75(Jun 1977). 

The theory of convective mass transfer is used to calculate 
the rate of Geodon of sulphuric acid on cooled surfaces in boiler 
flues. The mass deposited per unit area per second is ah/c (p/sub 
Ag/ - p/sub As/) where h is the coefficient of convective heat 
transfer, c is the specific heat of the and a is a factor having a 
value of about 1.9; p/sub Ag/ and p/sub As/ are the partial 
pressures of sulphuric acid in the bulk of the gas and in saturated gas 
at the temperature of the surface. Values of p/sub A/ are tabulated 
against dew-point temperature and water vapour content. The 
theory explains how fog formation in the gas reduces the rate of acid 
deposition within a certain band of temperature between the acid 
dew-point and the water dew-point. The rate of deposition on a 
probe is shown to depend on the local mass flow as well as on the 
acid content. By contrast the dew- point depends only on the acid 
content. The sensitivity of the dew-point meter to changes in acid 
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content is not very high but it is adequate for the control of 
combustion. A continuously recording dew-point meter is being 
successfully used on industrial boilers. 


60589 Kinetic study of factors influencing SO; formation in a 
premixed laminar flame. Ahmed, S.H.; Zaczek, B.J. (Middlesex Poly- 
technic, Eng.). J. Inst. Fuel; L: No. 403, 107-110(Jun 1977). 

The mechanism of SO; formation in combustion gases was 
investigated using a liquid-fuel firing combustor with a laminar, 
premixed flame. A temperature-controlled evaporating chamber was 
designed, where liquid fuel was evaporated and mixed with combus- 
tion air before entering the combustion zone. The vapour mixture 
then passed through a silica-sintered disc and a flat flame was 
produced. The fuels used were kerosine and diesel oil to which CS/ 
sub 2/ was added to raise the sulphur content to 3.4%. It was found 
that SO; was formed only when there was excess oxygen in the 
combustion gases; under substoichiometric conditions, no SOs could 
be detected. An increase in the quantity of combustion air in excess 
of stoichiometric requirement led to an increase in the concentration 
of SOs in the combustion gases. The level of SOs content in the flue 
gases reached its maximum at about 4% excess oxygen concentration 
in the flue gases. The effect of the residence time of the combustion 
gases in the high-temperature zone showed that, in the first instance, 
the amount of SOs; formed was in excess of that which could be 
predicted from thermodynamic considerations involving molecular 
oxygen. Sulphur trioxide, thus formed, began to dissociate back into 
sulphur dioxide and oxygen as the gases continued to pass along the 
combustion chamber. Experimental results also established that the 
Dy properties of fuels have a significant effect on the oxidation 
° . 
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GENERAL ENGINEERING 


60590 (SAND—77-1240C) Estimating human error rates and 
their effects on system reliability. Swain, A.D. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 3l1p. 
(CONF-771016—1). Dep. NTIS, PC A03/MF AOI. 

From CEA-EDF series of conferences on reliability and 
availability of —— systems and their components; 
France (7 Oct 1977). 

Human errors often are the major factor in failures of large 
systems. In the U.S. Nuclear Regulatory Commission's reactor safety 
study (WASH-1400), the estimated contribution of human errors to 
unavailability of engineered safety features in nuclear power plants 
was a large source of the predicted unavailability, often an order of 
magnitude higher than estimated unavailability due to inherent me- 
chanical unreliability. Despite a demonstrated major role of human 
performance in system reliability, some reliability analyses either 
omit consideration of the human influence or assume (with more 
faith than logic) that it is negligible. In the past 25 y human 
—— models have been developed to address the above over- 
_ The most widely used model and procedure, known as 

ERP—Technique for Human Error Rate Prediction is described. 
THERP is a method to predict human error rates and to evaluate the 
degradation to a man-machine system likely to be caused by human 
errors in association with equipment functioning, operational proce- 
dures and practices, and other system and human characteristics 
which influence system reliability. The paper describes the history of 
THERP and some applications and problems, especially the scarcity 
of human performance data. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 59575, 59577, 59925, 60715, 60819 


60591 yp gt ge )) Lapping equipment 
tion. Gray, J.L.; KI rm, P.E.; Chandler, L.E. (Bendix 
Kansas City, Mo. ri A)). Aug 1975. Contract EY-76-C-04-06 3. 
38p. >= NTIS, PC A03/MF AOI. 
nstruments were developed for accurately ing the 

mechanical power input to the surface of a spherical part being 
moves to a superfinish. Slip rings were developed to remove the 

— signal from the rotating shaft. Accurate ga: caging equipment for 
applied pneumatic pressure and lap machine s rotation rate was 
installed. Torque measurements accurate to +-0.03 in. oz. (+-0.212 
mN.m), pressures to +-0.01 psig (+-69 Pa), and rotation rates to +- 
3 rpm (+-0.3 rad/sec) are continuously measured with the system. 


60592 (BDX—613-1632(Rev.)) Multilayered plating thickness 
measurement. Russell, R.J. (Bendix Corp., Kansas City, Mo. (USA)). 


instrumenta- 





DEC. 31, 1977 


Mar 1977. Contract EY-76-C-04-0613. 20p. Dep. NTIS, PC A02;MF 
AOl. 


A nondestructive method for measuring multilayered plating 
thickness has been developed utilizing intensity measurements made 
with an x-ray fluorescence spectrometer. A series of multilayered 
platings was fabricated, and the thickness of each was determined 
through the use of a Link gage block interferometer. These samples 
were used in experiments to determine the absorption and enhance- 
ment effects that are present when an x-ray fluorescence spectrom- 
eter is used to measure the thickness of a multilayered plating. The 
results of the investigation indicated that enhancement corrections 
must be applied to x-ray measurements of gold thickness up to 20 
microinches (508 nm). The effect of absorption of the rhodium K- 
Alpha line in the gold layer was found to have an insignificant effect 
on the measurement of rhodium thickness; corrections are not 
needed. Present technology results in an ability to detect a 1- 
microinch (25.4 nm) change in gold thickness with an estimated 
calibration uncertainty (bias) of +-4 microinches (+-101.6 nm). The 
thickness of the rhodium underplate can be determined with an 
estimated uncertainty of +-10 microinches (254 nm). Additional 
work is being performed to establish confidence in the plating- 
thickness measurement method that has been developed. 


60593 (BMFT-FB-W—76-20) Application of passively or active- 
ly magnetically suspended flywheels in satellites with appendages 
(comparison system study). Final report. Kleinau, W.; Weingarten, H.; 
Craemer, W. (Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen 
(Germany, F.R.)). Oct 1975. 139p. (In German). Dep. NTIS (US 
Sales Only), PC A07/MF AO1. 

Magnetically suspended flywheels are promising control com- 
ponents for a long mission lifetime combined with a high reliability. 
Two typical developments have been sponsored in Western Europe, 
the complete actively and the hybrid passively/actively controlled 
flywheel. The study is based on the TELDIX/SEP (active), SEP 
(passive/active), and the AERO-SPATIALE (passive/active) ver- 
sions available in 1975. The characteristic parameters have been 
critically compared with each other and their use in satellites has 
been studied. For geostationary satellites with large flexible solar 
arrays of OTS- and TVBS-type the application of magnetically 
suspended (fixed) flywheels was investigated by simulation. 


60594 (BNL—22626) Using SAP to calculate three-dimensional 
stress concentration effects. Goodzeit, C.L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 30p. 
(CONF-770621—-1). Dep. NTIS, PC A03/MF AOI. 

From SAPuusers conference; Los Angeles, California, United 
States of America (USA) (20 Jun 1977). 

AP has been used to calculate stress distributions around 
local structural discontinuities in three-dimensional structures by 
using a large element model for the complete structure and a small 
element, detailed model for the discontinuity. Displacement bound- 
ary conditions are imposed on the fine grid model by using a three- 
dimensional spatial interpolation from the displacements calculated 
for the large element model. Processors are described which prepare 
the necessary boundary element input data from the displacements of 
the large element model using the described spatial interpolation 
technique. An example is given illustrating how this method is used 
to calculate the triaxial stresses in a fillet radius in a dynamically 
loaded structure. In addition, a post processor is described which 
averages the nodal point stresses and calculates the principal stresses. 


(BNL—22908) ~e-* design of multi-stage structures: a 
basis factorization approach. J.K.; Loute, E.F. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02- 
0016. 9p. Dep. NTIS, PC A02/MF AO1. 

e problem of designing multi-stage planar trusses for mini- 
mal weight over a class of feasible member sizes and configurations 
has been formulated as a linear program with a staircase matrix. 
Such a matrix has nonzero coefficients only in diagonal and subdia- 
gonal blocks. A special variant of the revised simplex method which 
exploits this feature for computational and data handling efficiency is 
developed and implemented. The technique is based on a block LU 
factorization of the basis matrix. Computational experience with the 
structural design problem is presented. 


60596 (CONF-760503—P2, pp 477-484) Technology develop- 
ment for a 3000 HP lar generator with liquid metal current 
collectors. Arcella, F.G.; Keeton, A.R.; Witkowski, R.E.; Berkey, 
E.; Mole, C.J. (Westinghouse Research Labs., Pittsburgh). Nov 
1976. 

From International conference on liquid metal technology in 
——- production; Champion, Pennsylvania, United States of Amer- 
ica ( =~ (3 May 1976). 

a of the international conference on liquid metal 
technology 1 in energy production. 

Liquid metals offer an attractive possibility for high density 
current collection in electromechanical machines, but they also raise 
important problems that must be solved because of their fluid nature 
and chemical reactivity. A three-year effort to demonstrate the 
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feasibility of Segmented Magnet (SEGMAG) ae ute 
a novel high power density machine concept, 

designing, developing, and successfully Se. a ex 2 MW WY (000 HP) 
generator with eutectic sodium-potassium (NaK) current Sanam 
This generator, at a power rating of about 9.2 MW/m? (350 HP/ft*), 
is the highest power density homopolar machine ever built. Small, 
mechanically pumped NaK loops were developed for use with each 
collector. A nitrogen cover gas handling and purification system was 
also designed and built. A comprehensive materials compatibility 
program, involving more than 150 samples, was completed to qualify 
all materials used in the machine. These studies and their results are 
described. In addition, their integrated system performance with the 
SEGMAG is reported. 


60597 (CONF-770438—3) Computer aided approach to qualita- 
tive and quantitative common cause failure analysis for complex 
systems. Cate, C.L.; Wagner, D.P.; Fussell, J.B. (Tennessee Univ., 
Knoxville (USA)). 1977. Contract EY-76-C-15-1200;EY-76-C-15- 
0003. 22p. Dep. NTIS, PC A02/MF AOI. 

From 8. annual conference on modeling and simulation; Pitts- 
burgh, Pennsylvania, United States of America (USA) (21 Apr 
1977). 

Common cause failure analysis, also called common mode . 
failure analysis, is an integral part of a complete system reliability 
analysis. Existing methods of computer aided common cause failure 
analysis are extended by allowing analysis of the complex systems 
often encountered in practice. The methods aid in identifying poten- 
tial common cause failures and also address quantitative common 
cause failure analysis. 


60598 (LA-UR—77-1566) Future pulsed field applica- 
tions in dynamic high pressure research. Fowler, C.M.; Caird, R.S.; 
Hawke, R.S.; Burgess, T.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 24p. (CONF-770706—25). 
Dep. NTIS, PC A02/MF AOI. 

From 6. AIRAPT international high-pressure conference 
Boulder, Colorado, United States of America (USA) (25 Jul 1977) 

The generation of large pressures by magnetic fields to obtain 
equation of state information is of fairly recent origin. Magnetic 
fields used in compression experiments produce an almost isentropic 
sample compression. Axial magnetic field compression is discussed 
together with a few results chosen to show both advantages and 
limitations of the method. Magnetic compression with azimuthal 
fields is then considered. Although there are several potential pit- 
falls, the possibilities are encouraging for obtaining very large pres- 
sures. Next, improved diagnostic techniques are considered. An x- 
ray "streaking camera” is proposed for volume measurements and a 
more detailed discussion is given on the use of the shift of the ruby 
fluorescence lines for pressure measurements. Finally, some addition- 
al flux compression magnetic field sources are discussed briefly. 5 
figures, 2 tables. (RWR) 


60599 (N—77—18386) Thermal control of power supplies with 
electronic packaging techniques. Final report. (Martin Marietta Corp., 
Denver, Colo. (USA)). Feb 1977. Contract NAS8-31799. 145p. 
(NASA-CR—150194; DCN—1-6-EC-03940). NTIS PC A07/MF 
AOl. 

The integration of low-cost commercial heat pipes in the 
design of a NASA candidate standard modular power supply with a 
350 W output resulted in a 44% weight reduction. Part temperatures 
were also appreciably reduced, increasing the environmental capabil- 
ity of the unit. A complete 350- W modular power converter was 
built and tested to evaluate thermal performance of the redesigned 
supply. 


60600 (ORNL/MIT—250) Dispersion in a three-phase fluidized 
bed. Christman, D.R.; Loftus, S.C.; Rill, M.P. (Massachusetts Inst. of 
Tech., Oak Ridge, Tenn. (USA). "School of Chemical Engineering 
Practice). 22 Mar 1977. Contract W-7405-ENG-26. 47p. Dep. NTIS, 
PC A03/MF AOl1. 

The effects of liquid and gas superficial velocity and solids 
loading on axial dispersion in a three-phase fluidized bed were 
investigated. Gas velocities of 1.4 to 9.3 cm/sec and liquid velocities 
of 4.4 to 13.2 cm/sec were employed with 2 and 3 kg of 0.46-cm- 
diam, 2.24 gm/cm® glass beads. Dispersion coefficients were calcu- 
lated by analysis of moments and a transfer function method. There 
was substantial disagreement between the two methods. Dispersion 
coefficients calculated by the analysis of moments were most depen- 
dent on the liquid velocity and ranged from negative values to 200 
cm’*/sec. 


60601 (SAND—76-0575) Monarch VMC-75 

programming manual. Graham, J.H. (Sandia Labs., Albuq nerd 
N.Mex. (USA)). Feb 1977. Contract E(29-1)-789. 35p. Dep Ss 
$4.00 


60602 (SAND—77-0608) Automated equipment management 
system for Organization 9500. Faw, L.A. (Sandia Labs., Albuquer- 
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que, N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 128p. 
Dep. NTIS, PC A07/MF AOl1. 

The Automated equipment management system for Organiza- 
tion 9500 is a series of computer programs designed to perform the 
following functions: schedule several kinds of preventive mainte- 
nance on selected items of equipment, including electrical and me- 
chanical tests, and adjustments; maintain an up-to-date repair and 
maintenance history of the items charged to the organization as 
required by ERDA regulations; and maintain an up-to-date file of 
data to supplement the data in the corporate inventory master file. 
= data is intended for management use in studies, special reports, 

et requests, etc. It also provides a check for the data most likely 
- to change in the corporate master file to insure accuracy through a 
k loop. The system is resident on the UNIVAC-1108 com- 

fore 5 - is in UNIVAC ANS COBOL (Field data). 


60603 (SAND—77-0866) Investigations of techniques for reduc- 
ing breakdown voltage in lightning arrestor connectors. Barnard, R.W. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY- 
76-C-04-0789. 29p. Dep. NTIS, PC A03/MF AO1. 

The success of the MC2796 and MC2797 lightning arrestor 
connectors (LACs) in providing lightning protection for several 
weapon systems has resulted in requests for other LACs with other 
protection capabilities. Among these has been the request for lower 
breakdown voltage. Some of the initial work on techniques for 
achieving this goal are described. Techniques investigated included 
modifications to the electrode geometry, the use of rare gas at 
reduced pressures surrounding the electrodes, and radioactive ion- 
ization of the gas. Tests with LACs included controlled electrical 
breakdown with slow-rising and fast-rising waveforms. From tests at 
SLA and General Electric Company, an optimum configuration was 
chosen. The final configuration which achieved 30 to 50 percent 
lower average breakdown than original LACs, used a modified web 
and argon gas. This design was implemented in the MC3114 low 
breakdown voltage LAC. 


60604 (SAND—77-0907C) Transient analysis of a two-dimen- 
sional plate by numerical and analytical techniques. Norwood, F.R.; 
Hicks, D.L.; Madsen, M.M. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 8p. (CONF-770819—1). 
Dep. NTIS, PC A02/MF AOl. 

From Symposium on applications of computer methods in 
engineering; Los Angeles, California, USA (23 Aug 1977). 

An exact analytical solution is used for comparison with three 
wave-codes. The computer wavecodes employed in the comparison 
were HONDO, TOODY, and THREEDY. HONDO is a two- 
dimensional code based on the Galerkin finite element method in a 
time differenced form; TOODY is a two-dimensional code based on 
the von Neumann-Richtmyer, artificial viscosity, finite difference 
method; and THREEDY is a three-dimensional code based on the 
operator splitting method. Referring the error to a dimensionless Li 
norm, at a point in the plate, and for two transit times the errors 
found were as follows: Implicit THREEDY, .1315; TOODY, .0800; 
HONDO, .0671; explicit THREEDY, .0569. 


60605 (SAND—77-0987C) Verification of large deformation in- 
elastic calculations through experimental com; and 
analytic solutions. Longcope, D.B.; Key, S.W. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 16p. 
(CONF-770903—4). Dep. NTIS, PC A02/MF AO1. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, Texas, United States of Amer- 
ica (USA) (18 Sep ih. 

Results from experiments and analytic solutions which can be 
used to verify a general procedure for the calculation of the large 
deformation, inelastic, dynamic response of solids have been present- 
ed. By comparisons with HON calculations it has been shown 
that these are results with which a general calculational procedure 
can be expected to show reasonable agreement. Comparisons with 
these results test the ability of the general calculation to correctly 
represent large deformations, rapidly varying response quantities 
(e.g., discontinuities), and triaxial plastic response using data from 
uniaxial tests. 


60606 (SAND—77-7012) Pressure and canopy profile data of 20° 
conical ribbon parachutes during inflation. Heinrich, H.G. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C- 
04-0789. 135p. Dep. NT'S, PC A07/MF AO1. 

The Sandia Laboratories established wind tunnel data of 3-ft 
ribbon parachute models concerning canopy profiles, drag forces, 
and pressure distribution during the period of inflation. The data 
were analyzed at the University of Minnesota, and resulted in 
presentations of canopy profile coordinates, drag areas, and pressure 
distributions versus time. Pressure integration about the canopy 
surfaces as given by the established coordinates provided calculated 
areas which agreed satisfactorily with measured drag areas. Also, 
radial force coefficients of the various configurations were estab- 
lished. The results of this study are intended to serve as background 
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information for related investigations such as studies concerning 
parachute dynamics, stress analysis, etc. 52 figures, 47 tables. 


60607 (SC-DR—710164) Development of 


large, high-perfor- 
mance centrifuges. Davis, J.O. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1971. Contract EY-76-C-04-0789. 59p. Dep. NTIS, PC 
A04/MF AO1. 


The present Sandia Laboratories centrifuge complex is de- 
scribed, and ways of improving the performance of the existing 25- 
foot underground centrifuge, and a proposed new evacuated centri- 
fuge capable of 1000g operation with system-sized test items are 
described. 


60608 Heat exchanger tube bundle support system. Cheng, S.C.; 
Kaufman, J.S. (to General Atomic Co.). US Patent 4,036,289. 19 Jui 
1977. Filed date 20 Jan 1975. 4p. 

A heat exchanger is described wherein a tube bundle compris- 
ing a plurality of tubes having convolutions of different radii on a 
common axis is provided with at least one spacer structure for 
supporting the tubes in spaced relation. The spacer structure com- 
prises a plurality of parallel bars arranged in pairs and in which semi- 
circular recesses are formed in abutting surfaces to accommodate the 
convolutions of the tubes. The bars in adjacent pairs have facing 
surfaces in an interfitting configuration with clearances therein suffi- 
cient to accommodate thermal expansion differences in the adjacent 
tubes. 


60609 Device for the uniform irradiation of goods by means of 
electro- ic radiation. Tetzlaff, K.H. US Patent 4,029,967. 14 
Jun 1977. Priority date 24 Nov 1973, German, Federal Republic of 
(F.R. Germany). 10p. 

The invention relates to an irradiation device for the uniform 
irradiation of goods by means of electromagnetic radiation having a 
quantum energy larger than 5 keV comprised of at least one radi- 
ation source, means for the reception of goods to be irradiated, and 
at least one shielding element arranged laterally of the radiation path 
from the radiation source and the center axis of the goods in such a 
manner that the shielding effect of the shielding element increases 
with increasing lateral space from this radiation path. The radiation 
source, the shielding element and the means for the reception of the 
goods to be irradiated are arranged to allow for the radiation to 
enter the goods through the entire superficies thereof in such a way 
that the region immediately around the center axis of the goods is 
irradiated without radiation being affected by the shielding element. 


60610 Rotary heat exchangers with improved seal structure. 
Gentry, C.B. (to AGM Industries, Inc.). US Pescnt 4,027,721. 7 Jun 
1977. Filed date 9 May 1975. 6p. 

A fume incinerator having a rotary heat exchanger with a 
novel seal structure is described. A rotating rotary heat exchanger 
wheel is positioned in the mouth of a tubular incinerator havin 
closed end wall opposite to the rotary heat exchanger. A baffle 
extends from the heat exchanger wheel to a point spaced from the 
closed end of the incinerator so that the fume and air mixture, after 
passing through one side of the heat exchanger wheel, is passed 
through one side of the incinerator wherein it is heated to a tempera- 
ture sufficient to oxidize the fumes in the mixture, passes around the 
end of the baffle to the other side of the incinerator and through the 
other side of the heat exchanger wheel. The fume and air mixture is 
preheated from the heat of combustion as it passes through the heat 
exchanger wheel. The heat exchanger wheel is axially tapered and a 
seal member surrounding the heat exchanger is likewise tapered in a 
complementary manner. The rotary heat exchanger wheel is adjusta- 
bly mounted on its axis of rotation so that the gap between the 
circumferential surface of the wheel and the seal member is adjust- 
able. The heat exchanger wheel is made from a thermally stable 
ceramic materia‘ and the seal member surrounding the heat exchang- 
er wheel is made from a thermally stable ceramic material having 
temperature expansion characteristics similar to that of the heat 
exchanger wheel. 


60611 Disc pump or turbine. Durant, D.S. (to Robert R. Reed). 
US Patent 4,025,225. 24 May 1977. Filed date 4 Aug 1975. 6p. 

A pump or compressor includes a center inlet for directing a 
fluid into the open centers of a plurality of axially spaced rotatable 
discs or blades by which the fluid is directed radially outwardly to 
an outlet which is connected by a passage means to a center inlet of 
a second stage pumping unit. The spacing between the discs is 
decreased as the fluid is compressed or pressurized and means are 
provided on the tips of the discs to enhance the pumping action. The 
device, of course, can be used in reverse as a turbine. 


60612 Rotary regenerative heat exchanger. Bramley, H.C. (to 
Caterpillar Tractor Co.). US Patent 4,024,906. 24 May 1977. Priority 
date 14 Dec 1973, United Kingdom of Great Britain and Northern 
Ireland a. — 

regenerative heat exchanger is described that in- 
cludes a pp Ay isc-like matrix having an end seal comprising an 
arcuate portion and a diametral or chord-wise portion each compris- 
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ing a pressure plate engaging the adjacent end face of the matrix and 
an axially-compressible resilient member acting between the housing 
of the heat exchanger and the pressure plate and defining a space 
internally of the seal portions communicating with a gallery defined 
by the housing and arranged to receive a pressurized fluid, the 
pressure plate of the transverse portion being compressively stressed 
between spaced parts of the pressure plate of the arcuate portion 
under cold conditions and the length of the pressure plate of the 
transverse portion being such that the pressure plates of the seal 
portions are substantially stress-free under hot working conditions. 


60613 Heat transfer in a sodium—potassium heat exchanger (po- 
tassium boiler) made of helically-coiled tubes. Alad’ev, I.T.; Petrov, 
V.L; Rzaev, A.I.; Khudyakov, V.F. Heat Transfer - Sov. Res.; 8: No. 
3, 1-16(1976). 

Translated from Voprosy Teplo- i Massoperenosa v Energeti- 
cheskikh Ustanovkakh; 19: 84-105(1974). 

Results of an experimental study of heat transfer and its crisis 
for potassium boiling in (stainless-steel or niobium-alloy) tubes 
heated by electricity or by hot sodium are described. The relaticn- 
ships governing the process are analyzed and expressions are derived 
for the potassium boiling heat transfer rate, critical heat fluxes, 
transcritical heat transfer rates and convective heat transfer over the 
hot sodium temperature range of 880 to 1350°K. The tube wall 
temperature along the coil is calculated from the above relationships 
and is then compared with experimental data; the comparison points 
to satisfactory agreement. The results are an addition to the theory 
of processes occurring in coiled-tube vapor generators, and the 
empirical equations obtained are recommended for design of coiled- 
tube liquid metal boilers. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 59025, 59026, 59027, 59028, 
59820, 60073, 60074, 60322, 60756, 60815, 61757, 61761, 61762, 61763 


60614 (AED-Conf—76-559-005) Refrigeration for small super- 
conducting devices. Zimmerman, J.E.; Radebaugh, R.; Siegwarth, 
J.D. (National Bureau of Standards, Boulder, Colo. (USA). Cryo- 
genics Div.). 1976. 10p. (CONF-7610104—2). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From DKV-annual meeting and joint meeting with the Inter- 
national Institute of Refrigeration; Munich, German, Federal Repub- 
lic of (F.R. Germany) (13 Oct 1976). 

The present state of the art is such that the greatest cost in 
using small superconducting devices, in many applications, is the 
expense and inconvenience of the associated cryogenic system. The 
practicality of such devices would be greatly enhanced, therefore, if 
a practical and economical self-contained, closed-cycle cryocooler 
could be made compatible with such devices. An experimental 
cryocooler whose unique features (non-magnetic materials and very 
low input power) may represent a partial solution to the problem is 
described. 


60615 (BNL—22941) Stress limitations on superconducting 
magnet performance. Dew-Hughes, D. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 20p. (CONF- 
770801—10). Dep. NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

Ultimate limits on the size and performance of superconduct- 
ing magnets can be imposed by electromagnetic forces generated 
within the conductor. In the case of NbTi conductor, the supercon- 
ducting properties begin to deteriorate as the working induction 
approaches B/sub c2/ before the stress levels become a significant 
fraction of the flow stress. This may not be the case for conductors 
based on the brittle A-15 compounds, where stress levels which 
cause degradation of superconducting properties could be achieved 
at inductions below B/sub c2/ for these materials. There are two 
stress effects which influence the superconducting properties of A-15 
compounds. The compounds are intrinsically brittle, and fracture, 
with little or no observable plastic deformation, at tensile strain 
approximately 2 x 10~*. If this strain is exceeded, even though the 
composite conductor may exhibit no mechanical failure, the current 
path is interrupted, and J is drastically reduced. The second effect is 
that, when subjected to compressive stresses, the critical tempera- 
tures of most A-15 compounds are reduced. The limits placed upon 
magnet performance by these constraints of stress are explored. The 
predictions are not meant to be highly accurate, as performance will 
depend upon the details of magnet design, but indicative of what 
might be achieved with A-15 conductors. (TFD) 


60616 sag Ate oo pee pp 470-476) Liquid metal current 
collectors for high-speed rota machinery. Carr, S.L. (Taylor 
Naval Ship Research and Development Center, Annapolis, MD). 
Nov 1976. 
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From International conference on liquid metal technology in 
energy production; Champion, Pennsylvania, United States of Amer- 
ica at (3 May 1976). 

Proceedings of the international conference on liquid metal 
anise in energy production. 

Recent interest in superconducting motors and —— has 
created a renewed interest in homopolar mac 
machine designs have always been limited by the need tor compact, 
high-current, low-voltage, sliding electrical curent collectors. Con- 
ventional graphite-based solid brushes are pos oe for use in 
homopolar machines. Liquid metals, under certain of 
relative sliding velocities, electrical currents, and fields are 
known to be capable of performing well in homopolar machines. An 
effort to explore the capabilities and limits of a tongue-and-groove 
style current collector, utilizing sodium-potassium eutectic 
(NaK) as the working fluid ‘in high sliding speed operation is 
reported here. A double current collector onbiet model with a 
14.5-cm maximum rotor diameter, 20,000 rpm rotational capability, 
and electrical current carrying ability was constructed and 
successfully at a peripheral velocity of 125 m/s. The limiting factor 
in these experiments was a high-speed fluid-flow instability resulting 
in the ejection of the working fluid from the operating portions of 
the collectors. The effects of collector size and geometry, working 
fluid (NaK or water), and cover gas pressure are reported. Hydro- 
dynamic frictional torque-speed curves are given for the two fluids 
and for several geometries. Electrical resistances as a function of 
peripheral velocity at 60 amperes are reported, and the phenomenol- 
ogy of the high-speed fluid- esp instabilities is discussed. The possi- 
bility of long-term high-speed operation of current collectors of the 
tongue-and-groove type, along with experimental and 
en friction losses at high peripheral velocities, is consid- 
ered. 


60617 Dynamoelectric machine with a superconductive field 
winding that can operate in either a synchronous or an 
mode. Mole, C.J.; Haller, H.E. III. (to Westinghouse Electric Corp.). 
US Patent 4,037,123. 19 Jul 1977. Filed date 17 Jul 1975. 8p. 
Two parallel magnetic flux paths are provided in a dynamoe- 
lectric machine having a superconductive field winding. A firsi, or 
main, magnetic flux path includes at least one area of nonferromag- 
netic or diamagnetic material. A second, or shunt, magnetic flux path 
prevents the relatively low frequency ac flux present during starting 
or asynchronous operation of the machine, when used as an ac 
motor, from penetrating the superconductive winding. 


60618 Thin-film superconductor device. Hoyle, J.A.; Humphris, 
R.R.; Boring, J.W. (to Univ. of Virginia). US Patent 4,037,102. 19 
Jul 1977. 12p. 

A thin-film superconductor device is disclosed which includes 
a superconductor film having one or more channels or regions of 
reduced width. The channel areas define predetermined volumes of 
superconductive material which is switched from its superconduct- 
ing state to its normal state by impinging low energy particles. 
Return to the superconducting state is automatic after a fixed inter- 
val depending upon the volume of superconductive material in each 
channel region. The switching or state changing of the semiconduc- 
tive region is independent of the energy of the triggering particles 
and results in output pulses of fixed height and width for a given 
channel volume. Applications of the disclosed superconductor 
device in digital memories and particle counting apparatuses are 
described. 


60619 Three-dimensional analytical calculation of the magnetic 
field of the stator-winding in a turbogenerator with superconducting 
field winding. Echtler, K.W. (Tech Univ, Munich, Ger). Arch. Elek- 
trotech. (Berlin); 59: No. 2, 87-105(Apr 1977). (In German). 

The magnetic field of the stator winding is ted for 
steady-state operation in its three dimensions taking into account the 
exact configuration of the winding (width of the conductors, radius 
of windings, top/bottom layer, coil ends). Magnetic and electric 
shields of the machine are considered in the form of ideal boundary. 


60620 Critical state stability in we systems, Krem- 
lev, M.G.; Mints, R.G.; Rakhmanov, A.L. Izv. Akad. Nauk SSSR, 
Energ. Transp.; No. 1, 67- 76(1977). (In Russian). 
Magnetic instabilities present in hard superconductors limit 
the possibility of obtaining a current density on the order of 105 to 
10° A/cm? and the maintenance of their properties in strong magnet- 
ic fields. The consistent theory recently developed regarding the 
origin of these instabilities and the application of this theory are 
discussed. Superconductors operating in different types of apparatus 
are found in a so-called critical state, whereby the effect of the 
transport flow on vortex filaments is balanced by interaction with 
flaws in the crystal structure (pinning). In the critical state in a hard 
superconductor a current density equal to a critical value arises in 
response to any difference in potential applied. The critical state is a 
state of dynamic equilibrium and can therefore become unstable 
under certain conditions, e.g., with an increase in temperature in a 
portion of the superconductor, leading to an avalanche-type process. 
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The theory of flux jumping is discussed from both a qualitative and 
quantitative viewpoint. Consideration is given to the stability of hard 
and composite superconductors with respect to flux jumping. Stabil- 
ity criteria are derived and the parameters of a number of supercon- 
ductive systems are calculated by means of these criteria. It is 
concluded that the theory develo to the present time make 
calculations possible for the stability of various superconductive 
systems and at the same time determines dimensions of conductors, 
thicknesses of normal cladding, the magnetic field gradient in a 
superconductor, optimum cooling conditions, number of cores, and 
the time required for the development of instability. 


60621 Mechanism of superconductivity stimulated by microwave 
radiation. Latyshev, Y.I.; Nad’, F.Y. (Institute of Radio Engineering 
and Electronics, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 71: No. 6, 1136-1141(Dec 1976). 7 

The mechanism of superconductivity stimulation in film 
bridges by microwave radiation is investigated experimentally. An 
increase in the critical current is observed in both short and long 
bridges. It is shown that the effect is observable only in a definite 
frequency range with an upper and a lower limit. The magnitude of 
the critical current in the presence of microwaves exceeds the 
theoretical value of the pair-breaking current in the absence of 
radiation. As the microwave power is increased, the stimulation of 
superconductivity begins to saturate as a result of the heating of the 
film by phonons emitted during the energy relaxation of the quasi- 
particles. Agreement is obtained between experiment and theory 
taking this heating into account. The obtained data indicate that the 
most probable mechanism responsible for the effect of stimulated 
superconductivity is the mechanism proposed by Eliashberh®. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 60853 


60622 (LA—6852-PR) Multiple HEPA filter test methods, Janu- 
ary—December 1976. Schuster, B.; Kyle, T.; Osetek, D. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jun 1977. Contract W-7405-ENG- 
36. 22p. Dep. NTIS, PC A02/MF AO1. 

The testing of tandem high-efficiency particulate air (HEPA) 
filter systems is of prime importance for the measurement of accu- 
rate overall system protection factors. A procedure, based on the use 
of an intra-cavity laser particle spectrometer, has been developed for 
ne protection ean in the 10® range. A laboratory scale 
model of a filter system was constructed and initially tested to 
determine individual HEPA filter characteristics with regard to size 
and state (iiquid or solid) of several test aerosols. Based on these 
laboratory measurements, in-situ testing has been successfully con- 
ducted on a number of single and tandem filter installations within 
the Los Alamos Scientific Laboratory as well as on extraordinary 
large single systems at Rocky Flats. For the purpose of recovery and 
for simplified solid waste disposal, or prefiltering purposes, two 
versions of an inhomogeneous electric field air cleaner have been 
devised and are undergoing testing. Initial experience with one of 
the systems, which relies on an electrostatic spraying phenomenon, 
indicates performance efficiency of greater than 99.9% for flow 
velocities commonly used in air cleaning systems. Among the ef- 
fluents associated with nuclear fuel reprocessing is '*°I. An intra- 
cavity laser detection system is under development which shows 
promise of being able to detect mixing ratios of one part in 107, I: in 
air. 


Radiation shielding apparatus. McCullagh, R.J. US Patent 
4,038,553. 26 Jul 1977. Filed date 24 Aug 1976. 4p. 

The disclosure pertains to a clamping apparatus having a stud 
capturing portion and a stud facing portion bolted together so as to 
compressively support a radiation-proof sheet material, such as lead 
sheeting, there-in-between. The interior wall covering material, such 
as panelling or wall board, is secured to the external surface of the 
stud facing portion. No nails are required to support the radiation- 
proof sheeting material, thereby minimizing accidental leakage due 
to harmful radiation passing through openings inadvertently dis- 

in the radiation-proof sheeting in the conventional nail secur- 
ing supporting thereof. A pair of radiation-proof tracks capture the 
free ends of the stud capturing portion and the stud facing portion. 


HANDLING EQUIPMENT AND PROCEDURES 


60624 (BDX—613-1625(Rev.)) Identification of an electro-me- 
chanical assembly contamination problem. Jackson, J.L. (Bendix 
Corp., Kansas City, Mo. (USA)). Mar 1977. Contract EY-76-C-04- 
0613. 21p. Dep. NTIS, PC A02;MF AOI. 

Present clean room technology has achieved a high level of 
cleanliness capability. Beyond the limits of particle detection, how- 
ever, surface characterization of microquantities of organic contami- 
nants has not been feasible. Recent advances at Bendix Kansas City 
now permit measurements of organic residues to be made in this 
uncharted area. This study is related to the organic contamination 
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portion of the problem for its potential contribution in causing 
excessive electrical resistance at the output switch contacts of an 
electromechanical assembly. The basis of this investigation was to 
characterize the contamination and find the sorce of the organic 
residue found in failed units. Contaminant characterization was 
determined using four quadrant chart analysis based on solubility 
parameter principles and Meseran Surface Analyzer data, mass spec- 
trometer, Auger electron spectroscopy, and contact angle measure- 
ments. Potential contaminants introduced by maintenance, produc- 
tion, and inspection as process aids were investigated. Analysis was 
made on component parts and fixtures associated with the assembly. 
Ten contaminants hitherto considered acceptable are described and 
analyzed; three were selected by analysis to be potentially major 
contributors to the electrical resistance problem. 


60625 Surface density and density analog models for criticality in 
arrays of fissile materials. Thomas, J.T. (Oak Ridge National Lab., 
TN). Nucl. Sci. Eng.; 62: No. 3, 424-437(Mar 1977). 

A surface density model based on experimental and calculated 
criticality data is developed for finite water-reflected arrays and 
results in semiempirical analytic expressions describing criticality. 
The relations provide information on the reactivity associated with 
such perturbations to arrays as changes in unit shapes, cell volumes, 
array shapes, and array reflectors. Equivalence between different 
fissile materials in a critical array is defined. The surface density and 
density analog models are shown to be in correspondence when 
applied to the same data. The density analog model is expressible as 
f(N) = g(m)rho~*. The functions f(N) and g(m) are explicitly given, 
and the constant exponent has general applicability. 


60626 (RFP-NUREG—2660) Reference critical experiments. 
Progress report, January 1, 1977—March 31, 1977. Schuske, C.L.; 
Dickinson, D.; Gaylord, N.D.; Oh, I.; Rothe, R.E.; Tuck, G. (Ato- 
mics International Div., Golden, Colo. (USA). Rocky Flats Plant). 
May 1977. Contract EY-76-C-04-3533. 21lp. Dep. NTIS, PC A04/ 
MF AOI. 

Thirty-eight benchmark critical measurements for a single 
tank reflected by plexiglas have been completed during the quarter. 
These measurements involved critical solution height determinations 
for three different vessels (two aluminum and one steel), with three 
uranyl nitrate solution concentrations, and two locations within a 
20.3-cm-thick plexiglas enclosure. Measurements on arrays of cylin- 
ders within the plexiglas enclosure have begun and will be complet- 
ed during the next quarter. KENO-IV (used with Hansen-Roach 
cross sections) calculations on the minimally-reflected single tank 
measurements and concrete-reflected 16-cylinder array measure- 
ments are discussed. Work progresses on the fabrication of fixtures 
for the 4.5 percent-enriched uranium oxide experiments to be per- 
formed later this year. Problems associated with the pressing of fuel 
pieces are near solution. The measurement control program on 
solution concentration determination continues. Results for the series 
of benchmarks which are under way should be completed by the end 
of the next quarter. 


SHIPPING CONTAINERS 


60627 (BNWL—2260-2) Study of plutonium oxide leak rates 
from shipping containers. ly progress report, January 1, 
1977—March 31, 1977. Schwendiman, L.C.; Pobereskin, M.; Mi- 
shina, J.; Sutter, S.L.; Madia, W.J.; Schmidt, E.W. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Apr 1977. Contract EY- 
76-C-06-1830. 28p. Dep. NTIS, PC A03/MF AOI. 

The status of the following tasks is reported: review literature 
and theoretical work relating to transmission of particles through 
channels; investigate the relationship of gas flow rates, leak geome- 
tries, pressures, and temperatures; measure transmission of a well 
characterized simulant (UO2 powder) through several leaks; measure 
fuel grade PuO: leaks through a “standard leak” incorporated into a 
suitable container; measure fuel grade PuO: leak rates from a simu- 
lated leaking container; and develop the analysis methodology to 
correlate PuOz leak rates with gas leak rates. (LK) 


(HEDL-TME—76-18) Simulation of the mechanical be- 
havior of a spent fuel shipping cask in a rail accident environment. 
Fields, S.R. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Feb 1977. Contract EY-76-C-14-2170. vp. Dep. 
NTIS, PC A06;MF A0O1. 

A preliminary mathematical model has been developed to 
simulate the dynamic mechanical response of a large spent fuel 
shipping cask to the impact experienced in a hypothetical rail 
accident. The report was written to record the status of the develop- 
ment of the mechanical response model and to supplement an earlier 
report on spent fuel shipping cask accident evaluation. 


60629 (PB—267377) Calculations of radiological consequences 
from sabotage of shipping casks for spent fuel and high-level wastes. 
Hodge, C.V.; Campbell, J.E. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Div. of Fuel Cycle and Material Safety). 
Feb 1977. 23p. (NUREG—0194). NTIS PC A02/MF AOI. 
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Radiological consequences of a hypothetical sabotage event 
which causes a release of radioactive material from a spent fuel cask 
and a high level waste cask are calculated. The release fractions of 
volatile fission products in the spent fuel and the solid fission 
products in both the spent fuel and high level waste are treated as 

eters. Assuming a largest credible solids release fraction of one 
percent, the numbers of health effects are shown to be small and on 
the same order of magnitude for both spent fuel and high level 
waste. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 60746 


60630 Requirements for optimum foamed-in-place polyurethane 
insulating systems. Delahunt, J.F. (Exxon Research and Engineering 
Co., Florham Park, NJ). Proc., Am. Pet. Inst., Sect. 3; 55: 429- 
456(1976). 

From 41. midyear meeting of the refining department of the 
American Petroleum Institute; Los Angeles, CA, USA (12 May 
1976). 

Foamed-in-place polyurethane (FIPP) may be regarded as a 
composite, three-component material system made up of a metal 
primer, insulating foam, and a barrier topcoat. This material is 
excellent hot or cold insulation, is low in cost, and easy to apply. 
Data and recommendations on cost comparisons, systems design, 
application, corrosion, atmospheric protection, and fire protection of 
FIPP systems are presented and analyzed. The major recommenda- 
tions for the use of FIPP on steel surfaces include: the need for a 
protective coating on the substrate steel for steel corrosion protec- 
tion; during application, avoid steel surface temperatures below 
80°F, ambient temperatures below 65°F, and water vapor on the 
steel surface; a gas barrier elastomeric coating should be applied 
quickly to the FIPP to prevent weathering damage and should be 
followed by a highly reflective white coating to limit thermally 
induced stresses on tank roofs; and low flame spread FIPP formula- 
tions and weather coatings should be used to minimize fire hazards. 
(LCL) 


60631 Stress test limits. Kottmann, A.; Bremer, J.; Kolb, K. 
(TWS, Stuttgart, Ger). Gas- Wasserfach, Gas-Erdgas; 116: No. 6, 211- 
216(Jun 1975). (In German). 

Clarification of definition is followed by correction of previ- 
ous experimenters’ errors. Test procedures are described in detail 
listing devices, procedures, and processes, and tabulating results. 
Plates and graphs show time-pressure relationships and results of 
tests on pipes. 


60632 Selection of the operating mode of a compressor station 
ensuring set conditions of movement of containers in a pneumatic 
transport pipeline. Lur’e, M.V.; Polyanskaya, L.V. (Moscow Inst for 
Petrochem and Gas Ind im. I.M.Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 2, 82-86(1975). (In Russian). 

The problem of controlling the movement of container trains 
in a pneumatic transport pipeline is considered. Such a movement is 
realized thanks to pressure changes arising in the flow of gas 
supplied to the pipeline by a compressor station situated at the 
beginning of the pipeline. The problem is set to select such a supply 
of gas to the pipeline that would ensure the movement of the train 
according to a prescribed law. A method to solve it is given. For this 
purpose, a reverse problem is formulated for a system of hyperbolic 
equations of gas dynamics and a computational algorithm to solve it 
is formulated. This algorithm is tested on a number of practical 
problems arising in the design of pneumatic transport systems. One 
of such problems is presented as an exainple. 


60633 Deep water engineering in the North Sea. II. Laying of 
large diameter pipe in deep water. de Bousingen, A.D. (Compagnie 
Francaise des Petroles, Paris). pp 93-105 of In Ninth world petro- 
leum congress. Volume 4. London; Applied Science Publishers Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Problems associated with the design and construction of 
pipeline systems in deep water are identified. How these problems 
are being resolved in the present development areas of the northern 
waters of the North Sea is described. Particular areas of interest are 
highlighted and suggestions are made for improvements of technical 
and economic results in the light of present-day performances. 
Alternative methods of pipelaying are envisaged, and consideration 
is given to relations between the Industry and Governmental Orga- 
nizations to provide for effective relationship. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


60634 Response of an acoustic—elastic system to a transient 
source in the acoustic medium: analytical modelling for the air-coupled 
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wave. Norwood, F.R. (Sandia Labs., Albuquerque, NM). Int. J. Eng. 
Sci.; 15: No. 6, 391-404(1977). 

The present work considers an elastic solid half-space contig- 
uous to an acoustic half-space. Since the acoustic half-space does not 
support shear, gases and liquids are included in the present study. By 
the analysis, one deduces the stresses in the solid produced by a 
spherical source of pressure embedded in the acoustic medium. The 
solution is obtained by using one-sided and two-sided Laplace trans- 
forms and by relying quite heavily on the properties of the Green's 
function for the acoustic medium. These properties make com 
the prescription of the source pressure on a spherical surface and the 
application of the boundary conditions at the plane acoustic-elastic 
interface. For an arbitrary pressure history input, the transform 
inversion is effected by Cagniard’s technique to yield the exact 
solution. In addition to the air-blast and geophysical applications of 
the theory, one must note that current interest in the developmen: of 
a technique, using a pressure pulse produced by an electrical dis- 
charge through a fluid, for drilling deep holes in hard rock, has led 
to the study of spark drill phenomenology. The lem is directly 


applicable to this study as may be seen by the following consider 


ations. The operation of a spark drill involves a rapid — of 
energy in water or drilling mud to create a small region of very high 
pressure. This pressure creates a wave which propagates away from 
the pressure source and cracks the rock mass. Thus, spark drill 
phenomenology may be modelled by the title problem. 


60635 (SAND—77-1135C) Investigations into the effects of an 
arc discharge on a high velocity liquid jet. Huff, C.E.; McFall, A.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 20p. (CONF-770903—2). MF/A01. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, Texas, United States of Amer- 
ica (USA) (18 Sep 1977). 

One of the most effective drilling techniques is jet (or erosion 
drilling. Experiments with jet drilling have shown the technique to 
be effective with pressures up to 100 MPa (14,500 psi) in most 
sedimentary rocks. In an attempt to determine an enhancement 
technique, the effects of an arc discharge on a jet were investigated. 
The primary effects considered were the enhancement of the initial 
shock wave by the stream velocity, the water hammer caused by the 
interrupted stream and the jetting into a collapsing cavitation bubble. 
Although the experiments were conducted at atmospheric pressure 
conditions, effects of hydrostatic pressure on the system were con- 
sidered. The experimental apparatus consisted of a capacitive dis- 
charge system to develop an arc through the jet passing between the 
electrodes. The primary diagnostic tools were piezoelectric pressure 
transducers, framing and stream cameras and physical damage obser- 
vations. It is possible that an arc discharge can be used to significant- 
ly enhance the rock removing capabilities of a high velocity liquid 
jet. Any of the several effects may independently prove beneficial to 
the jet drilling technique. These phenomena, along with possible 
problem areas, are discussed. 


60636 Device for transporting loads, especially for belt driving 
stations in open pit mining. Weber, H. (to Fried. Kupp Gesellschaft 
mit beschrankter Haftung). US Patent 4,036,377. 19 Jul 1977. Prior- 
ity date 5 Apr 1974, German, Federal Republic of (F.R. Germany). 
8p. 

A device is described for transporting loads, especially for 
moving belt driving stations in open pit mining operations with a 
propelling mechanism which for lifting a respective load is operable 
to move into a free space formed by the load with the ground. The 
device comprises a plurality of lifting mechanisms, by means of 
which, a lifting platform can be brought into engagement with a 
supporting surface of the load. The device comprises at least one 
supporting member which is so designed that it prevents the lifting 
platform from lifting off lifting mechanisms. Furthermore, means are 
provided which permit a turning of the lifting platform relative to 
the lifting mechanisms about a vertical axis which is arranged in a 
certain relationship to the propelling mechanism. 


60637 New turbodrills and hydrostatic bottom-hole motors in 
deep drilling. Ioanesian, Yu.R.; Gusman, M.T. (All-Union Drilling 
Techniques Research Inst., Moscow). pp 151-160 of In Ninth world 
petroleum congress. Volume 4. London; Applied Science Publishers 
Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

New turbodrill designs of 190 mm size and above, capable of 
working over the range 150-300 rpm with bit weights from 1 to 1.5t 
per cm of bit diameter are discussed. Methods of designing made it 
possible to develop the turbodrills capable of working with high- 
pressure jet bits in nozzles of which the pressure drop up to 150 kgf/ 
cm? is utilized. The present possibilities of the turbodrill rotational 
speed and shaft torque control, the bit weight being regulated by 
iurbodrill shaft rpm, are shown. It is also shown how the change of 
bearing designs affect the turbodrill life. The improvement of turbo- 
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drills for diamond drilling is shown. New designs and test results of 
helicoidal motors of 56 to 172 mm are given. 


60638 Use of diamond bits. Tricot, P.; Gerardin, J.; Cortes, A. 
(Compagnie Francaise des Petroles, Paris). pp 173-183 of In Ninth 
world petroleum congress. Volume 4. London; Applied Science 
Publishers Ltd. ae 7 in French) 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 


See CONF-7505138—P4. 

In the preceding years, diamond bits have extended their 
drilling possibilities. Use of diamond-impregnated bits in hard rocks 
and of blade bits in soft rock has resulted in very important savings, 
when associated with a turbodrill. New types of blade bits have been 
developed through field test and laboratory studies. Field results are 
given and studies are briefly reviewed. 


LASERS 
REFER ALSO TO CITATION(S) 60436 


60639 (AD-A—036134) Rare-earth pentaphosphates for minia- 
turized laser applications. Research and development technical report. 
AuCoin, T.R.; Schwartz, A.; Wade, M.J.; Gualtieri, J.G. (Army 
Electronics Command, Fort Monmouth, N.J. (USA)). Feb 1977. 
18p. (ECOM—4467). NTIS PC A02/MF AO1. 

Neodymium pentaphosphate (DPPN) has recently emerged 
as a new laser compound offering a considerable improvement in 
operating efficiency over existing materials. Up to thirty times more 
ia don be incorporated than in Nd:yttrium aluminum garnet without 
substantial fluorescence quenching, linewidth broadening, life-time 
reduction and optical degradation of the crystal. The evaluation and 
testing of NdPP lasers in prototype components using optical pump- 
ing has been hindered due to the limited size, availability and quality 
of the single crystals. Unique modifications of conventional solution 
growth techniques have been devised which have yielded the largest 
crystals (greater than 1 cm) of NdPP currently available. Ambient 
control, growth temperature, rare-earth oxide to phosphoric acid 
ratio, and seeding were found to greatly influence nucleation, 
growth rate and crystal quality. An as-grown crystal of NdPP 
containing 10 percent yttrium, 2.5 x 3.5 x2.2 mm thick, produced 


0.24 watts of output power for 1.0 watt of absorbed power using 
longitudinal pears. with a repetitively pulsed argon laser; the 


conversion e 


60640 (AD-A—036291) An efficient, purely chemical HC! laser. 
Foster, K.D.; Suart, R.D.; Snelling, D.R. (Defence Research Estab- 
lishment Valcartier, Courcelette, Quebec (Canada)). Nov 1976. 26p. 
(DREV-R—4059/76). NTIS PC A03/MF AOl1. 

Purely chemical laser emission at 3.6 to 4 micrometers from 
HC! has been achieved in a transverse flow device. The pumping 
reaction was the well known Ci + HI yield HCl + I reaction. 
Atomic chlorine was produced chemically from the reaction of NO 
with ClO2. The maximum power obtained from this system was 4 
W, which corresponded to a chemical efficiency of 9% based upon 
the fraction of pumping reaction energy that goes into vibration. 


60641 (AD-A—03631!) Research studies on tunable optical 
parametric oscillators. Final report 1 Oct 1974—30 Sep 1976. Harris, 
S.E.; Young, J.F. (Stanford Univ., Calif. (USA). Edward L. Ginzton 
Lab.). Dec 1976. Contracts F19628-75-C-0046;DAAG29-74-C-0033. 
258p. (GL—2630). NTIS PC A12/MF AOI. 

The primary goal of this contract is to pursue research studies 
of tunable optical sources, to develop coherent sources in new 
spectral regions, and to conceive and to investigate new nonlinear 
poe devices of interest to the Air Force. During this contract our 

orts have been concentrated on two primary projects: experimen- 
tal studies of possible metal vapor excimer laser systems, and a 
unique cesium vapor infrared to visible frequency converter for 
imaging. Early in this program a number of metal vapor excimer 
laser systems were investigated experimentally with the hope of 
demonstrating net optical gain. Based on a number of factors, it was 
hoped that such excimer systems might prove useful as high efficien- 
cy, high power density amplifiers or lasers in the visible or near 
infrared portion of the spectrum. Because of the lack of detailed 
knowledge of the interatomic potential of such systems, our investi- 
gaton was primarily experimental. Na-Xe, Li-Xe, and Na-Na systems 
were studied, but no net gain was observed in any case. In addition, 
these experiments revealed a number of severe technical problems 
related to the construction of high temperature, high pressure cells 
containing reactive metals. 


60642 (AD-A—036336) The nitrogen ion laser. Semi-annual 
technical report No. 6, 1 Oct 1974-31 Mar 1975. Collins, C.B.; 
Cunnin A.J. (Texas Univ., Dallas (USA). Richardson Center 
for Advanced Studies). 31 Mar 1975. Contract N00014-67-A-0310- 
0007,. 6ip. (UTDP-ML—03). NTIS PC A04/MF AOI. 


iciency is approximately 24 percent. 
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The characterization of the nitrogen ion laser pumped by 
charge transfer from He2(+) is reported in this work. Intense laser 
emission in the violet at 427 nm has been observed and found to have 
a linewidth less than 0.3 A. The pumping ion, He2(+), was pro- 
duced by discharge of a fast-pulsed electron beam gun, APEX-1, 
into several atmospheres of a mixture of helium and nitrogen. 
Excitation current densities were 1.4 KA/sq cm at 1 MV over a 1 x 
10 cm transverse geometry. Under these conditions, the efficiency of 
the emission of 427 nm laser radiation was found to be proportional 
to the total pressure raised to the 1.2 power. Efficiencies of 1.6% 
relative to the energy lost by the electron beam in the radiating 
volume have been achieved in volumes of 16 cc. Outputs of 35 mJ 
have been obtained from the 16 cc working volume at 30 atm 
pressure. 


60643 (AD-A—036601) Free electron laser. Final report 15 Feb 
1975—12 Jul 1976. Madey, J.M.J.; Schwettman, H.A. (Stanford 
Univ., Calif. (USA). W.W. Hansen Labs. of Physics). Dec 1976. 
Contract F44620-75-C-0070. 58p. NTIS PC A04/MF AO1. 

The objective of this program is the determination of the 
characteristics and capabilities of laser amplifiers and oscillators 
based on the stimulated emission of radiation by free electrons in a 
spatially periodic magnetic field. The previous effort in this program 
was directed towards the measurement of the single pass gain and 
the dependence of the gain on electron energy and current, the 
electron beam radius and divergence, and the amplitude of the 
magnetic field. 


60644 (N—77-18432) Gasdynamic CO, lasers. Chemical methods 
for producing the working gas. Schmucker, R.; Ruppik, H.G. (Deut- 
sche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Lampoldshausen (Germany, F.R.). Inst. fuer Chemische Rake- 
tenantriebe). 21 Sep 1976. 40p. (DLR-FB—76-49). NTIS PC A03/ 
MF AOl1. 

Misc-Report Will Also Be Announced as Translation (Esa- 
TT-361). 

A high chamber temperature and low CO: and H2O content 
are necessary to improve the performance of gasdynamic COs lasers. 
These conditions may be attained by the combustion of appropriate 
reactants. Using carbon, hydrogen, nitrogen, and oxygen as refer- 
ence substances, the possibility of increasing the temperature by the 
use of reactants with higher heats of formation is treated, and the 
consequent improvement in performance caused by the addition of 
high temperature nitrogen is discussed. 


60645 (N—77-20428) Discharge stabilization studies of CO laser 
gas mixtures in quasi-steady supersonic flow. Srinivasan, G.; Smith, 
J.A. (National Aeronautics and Space Administration, Moffett Field, 
Calif. (USA). Ames Research Center). Oct 1976. 28p. (NASA-TM- 
X—73201; A—6897). NTIS PC A03/MF AOI. 

Experiments were conducted to study the applicability of a 
double discharge stabilization scheme in conditions appropriate for 
high energy CO lasers in supersonic flows. A Ludwieg tube impulse 
flow facility and a ballasted capacitor bank provided essentially 
steady flow and discharge conditions (d.c.) for times longer than ten 
electrode length-flow transit times. Steady, arc-free, volume dis- 
charges were produced in a Mach 3 test cavity using an auxiliary 
discharge to stabilize the main discharge in Ne and He/CO mixture. 
A signigicant result is the lack of observed plasma E/N changes in 
response to auxiliary discharge current changes. Also, where glow 
discharges were obtained, the energy loading achieved was very 
much less than the threshold level required for laser operation. 


60646 Improved beam quality in double discharge excimer lasers. 
Barker, D.L.; Loree, T.R. (University of California, Los Alamos 
Scientific Laboratory , Los Alamos, New Mexico 87545). Appl. Opt.; 
16: No. 7, 1792- 1793Gul 1977). 

The cavity configurations of a Tachisto TacII CO: laser, 
modified for KrF and ArF operation, were varied in order to 
produce the best beam quality. (AIP) 


60647 (UCRL—13754) Pulse Synchronization System (PSS). 
(Hughes Aircraft Co., Culver City, Calif. (USA). Laser Div.). Jun 
1977. Contract W-7405-ENG-48-9660315. 83p. (P—77-304). Dep. 
NTIS, PC A05/MF AO1. 

This document is intended to serve as an operations manual, 
as well as a documentation of the backup analyses pertinent to the 
design as delivered. A history of earlier unsuccessful versions of the 
Pulse Synchronization System (PSS) is not included. The function of 
the i is to synchronize the time of arrival at the fusion target of 
laser A ses that are propagated through the 20 amplifier chains of 
the SHIVA laser. The positional accuracy requirement is +-1.5 mm 
(+-5 psec), and is obtained by the PSS with a wide margin factor. 


60648 ie eit Suppression of self-focusing through 
relay imaging and low pass spatial filtering. Hunt, J.T.; Glaze, J.A.; 

Simmons, W.W.; Renard, P.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 5 Aug 1977. Contract W-7405-ENG-48. 
21p. (CONF-770826—1). Dep. NTIS, PC A02/MF AOI. 
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From Quantum electronics conference; Telluride, Colorado, 
USA (8 Aug 1977). 

Inherent but undesirable properties of high power glass laser 
systems result from the phenomenon of nonlinear self-focusing. If 
left unchecked, self-focusing will degrade the quality of the near 
field intensity profile and decrease the focusable power that can be 
extracted from the clear aperture of an amplifier. As a beam tra- 
verses the long paths required in high power glass laser systems, 
intensity fluctuations caused by diffraction, small scatterers, etc., will 
develop on an otherwise smooth profile. The intensity gradients will 
in general increase in a non-uniform manner. This sharpening is a 
direct result of the accumulating nonlinear phase retardation and the 
long propagation path. The fluctuations themselves will grow to 
significant power content and thus reduce the focusable power. The 
use of fully relayed, sequential, spatial filtering systems helps to 
obtain the maximum focusable power from high power glass laser 
systems. The optical relaying property of an individual filter may be 
used to provide an effective zero propagation path through an 
amplifier stage, and, as a consequence, the growth of intensity 
fluctuations induced by self-focusing is minimized. The zero propa- 
gation path also makes the usual diffraction modulation negligible. 
The overall laser performance is limited by the nonlinear growth of 
two sources of spatial filter bandpass modulation, small scatterers 
and truncation of the Fourier spectrum of the beam by the filtering 
process itself, but proper pinhole selection will minimize their ef- 
fects. 


60649 Epstein-layer and dielectric-slab electromagnetic models of 
semiconductor injection lasers. Osinski, M. (Inst. of Physics, 
Warsaw). Opt. Quant. Electron.; 9: No. 5, 361-371(Sep 1977). 

A comparison of two electromagnetic models of junction 
lasers--the dielectric slab and the Epstein layer--is presented. The 
main emphasis is on the discussion of possible methods of matching 
the parameters appearing in both models. The threshold condition 
for active layer thickness and mode frequency at a given gain and 
mode number is solved numerically. It is shown that the discrepan- 
cies between both models become reasonabiy small when a proper 
method, involving averaging of the dielectric constant over the 
active and passive regions, is applied. The cases of the three lowest 
order TE transverse modes of homojunction, single-, and double- 
heterojunction lasers are considered. The obtained results suggest 
that the Epstein-layer model can approximate experimental data as 
well as the dielectric-slab model does. 


60650 Analysis of the second order spatial coherence of station- 
ary laser oscillators with a Fabry—Perot resonator. Bodem, F. 
(Univ., Erlangen, Ger.). Opt. Quant. Electron.; 9: No. 5, 419-425(Sep 
1977). 


Results yielded by a rigorous application of second order 
spatial coherence theory to a Gaussian TEM-multimode laser beam 
were investigated. Formulae for a qualitative discussion and a quan- 
titative evaluation of the second order spatial coherence properties 
of a laser oscillator with an arbitrary number of longitudinal and/or 
transverse Gaussian TEM-modes of oscillation are derived and con- 
sidered for some practically important cases. 


60651 Fluorescence from the TbCls-AlCl; vapor complex system: 
A potential new gas-phase laser. Hessler, J.P.; Wagner, F. Jr.; Wil- 
liams, C.W.; Carnall, W.T. (Chemistry Division, Argonne National 
Laboratory, Argonne, Illinois 60439). J. Appl. Phys.; 48: No. 8, 3260- 
3262(Aug 1977). 

We report the first fluorescence spectrum of a lanthanide 
chloride—aluminum chloride vapor complex and discuss the tem- 
perature dependence of the fluorescence lifetime. 


60652 Plastic laser materials. Filipescu, N.; McAvoy, N.; 
Kagan, M.R.; Serafin, F.A. (to American Standard, Inc.). US Patent 
4,037,172. 19 Jul 1977. Filed date 17 Sep 1963. 6p. 

A material exhibiting narrow line fluorescence when excited 
by high energy radiation, hence suitable for laser applications, is 
formed by dispersion of rare earth ions bonded to organic molecules 
in the form of an organometallic chelate, in solid solution in a plastic 
host. 


60653 Laser modulator for producing dark-pulses. Bennett, R.J.; 
Grischkowsky, D.R. (to International Business Machines Corp.). US 
Patent 4,036,554. 19 Jul 1977. Filed date 29 Sep 1976. 4p. 

A dark pulse is manifested when the intensity of a laser beam, 
for example, a continuous wave laser beam drops to zero and returns 
to its original intensity in a very short time period. A modulator for 
producing dark pulse outputs is disclosed which includes a two- 
photon absorption cell provided with two input laser beams: a 
continuous wave beam having a frequency o: and a mode-locked 
laser beam having a frequency w2 selected such that w: + @2 = Diz 
where 92 is also the two-photon absorption frequency of the vapor 
contained in the cell. The mode locked beam modulates the continu- 
ous wave beam to produce the desired dark pulses. 
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60654 Device for optical pumping solid state lasers. Schiffner, G. 
(to Siemens AG). US Patent 4,035,742. 12 Jul 1977. Priority date 7 
Mar 1975, German, Federal Republic of (F.R. Germany). 8p. 

A device is described for optically pumping a solid state laser 
consisting of a rod of a laser material, and at least one light pumping 
source having a point form or shape characterized by a waveguide 
arranged between each pumping light source and the laser rod for 
coupling the pumping light into the rod is described. Preferably, the 
waveguides are either glass rods or a prism and the optical axis of 
the waveguide extends at an angle 6 with a normal to a flat surface 
of the rod of laser material which angle 6 has a relation of 2 arc sin 
(1/m) less than or equal to § < w/2 wherein m is the index of 
refraction of the light waveguide. 


60655 Pulsed laser excitation source. Altman, D.E.; Barstow, 
G.J.; Geller, M. (to Secretary of the Navy). US Patent 4,035, 691. 12 
Jul 1977. Filed date 4 Aug 1975. 8p. 

The high intensity source produces light energy output prin- 
cipally in the 3600 to 4300 A spectral region. An envelope of 
material substantially transparent to light energy within the desired 
spectral region is sealed to contain xenon gas in an amount sufficient 
to produce at least one atmosphere of pressure in its unheated state 
and also mercury in an amount sufficient to develop a vapor pressure 
of not less than one atmosphere when the envelope is heated to an 
operative temperature. Electrically conductive electrodes communi- 
cate with the interior of the sealed envelope forming a gap there- 
between which becomes a conductive arc upon connection of exter- 
nal terminals of the electrodes to a source of pulsed electrical power. 
The sealed envelope and its contents are maintained at an operative 
temperature of the order of not less than approximately 500°C, 
ensuring the vapor pressures required to produce the high intensity 
output within the desired spectral region. 


60656 Dyestuff laser. Schaefer, F.P.; Harnisch, H.; Raue, R. (to 
Bayer Aktiengesellschaft). US Patent 4,035,740. 12 Jul 1977. Priority 
date 13 Mar 1974, German, Federal Republic of (F.R. Germany). 8p. 

The invention relates to a dyestuff and apparatus for obtain- 
ing coherent monochromatic radiation in the wave length range of 
450 to 560 nm. (TFD) 


60657 Magnetic polarization of tubular laser. Cris — 
lien, J.A. (to Owens-Illinois, Inc.). US Patent 4,035, 741, 7 rx 197 
Filed date 9 Feb 1976. 8p. 

Disclosed is a device for the magnetic polarization of a 
tubular gaseous laser comprising a laser capiliary tube with anode 
and laser end pieces, a cathode, a cathode envelope, and a gas 
exhaust stem for filling the device with a laseable gas. Magnetic 
polarization of the light output from the laser is achieved by apply- 
ing a magnetic field to the lasing capillary and the rotation of the 
laser within the magnetic field to optimize the extinction ratio. 


60658 High energy laser beam sampling meter. Jenkins, A.H. 
Wachs, J.J. (to Secretary of the Army). US Patent 4,035,088. 12 Jul 
1977. Filed date 5 Aug 1975. 4p. 

An apparatus for accurately sampling and measuring the 
beam power of a high energy laser beam without blocking or unduly 
perturbing the beam for phenomenological effects purposes is de- 
scribed. The beam is accurately and reliably sampled at an accept- 
able frequency and low amplitude without affecting the beam char- 
acteristics for further experimental use. 


60659 Semiconductor laser. Itoh, K.; Inoue, M. (to Matsushita 
Electronics Corp.). US Patent 4,034,311. 5 Jul 1977. Priority date 26 
Feb 1973, Japan. 4p. 

Double heterostructure injection lasers can be improved to 
have low threshold current in room-temperature continuous-wave 
operation. The improvement is obtained in one case wherein an n- 
type Ga/sub 1-y/Al/sub y/As region (1 y < 0) is first formed, a 
Ga/sub 1-z/In/sub z/As is grown thereon as an active region and a 
p-type Ga/sub 1-y/Al/sub y/As region is then formed on the active 
region and the value of z is so selected as to make the lattice 
constants of the active region smaller than those of the first and third 
regions. 


60660 High power electrodeless gas arc lamp for pumping lasers. 
Huchital, D.A.; Steinberg, G.N. (to oehe Perkin-Elmer Corp.). US 
Patent 4,032,862. 28 Jun 1977. Filed date 17 Jun 1975. 10p. 

An electrodeless rf excited gas arc lamp for pumping a laser is 
described that has a lamp envelope in the form of a loop having a 
continuous bore containing krypton, xenon or argon. Sufficient rf 
power to maintain a plasma in the gas in the loop is provided by a 
coil around its circumference so that it is linked by the flux generat- 
ed by rf voltage through the coil. The laser rod to be pumped is 
mounted adjacent the loop. A diffuse reflector surrounds the lamp 
and laser rod to reflect back toward the rod light which does not 
impinge directly on the rod as well as any impinging light not 
initially absorbed by the rod. 
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60661 Variable focus right angle mirror for laser beam manipula- 
tion. Belke, W.H.; Hafele, J.C. (to Caterpillar Tractor Co.). US 
Patent 4,030,816. 21 Jun 1977. Filed date 22 Apr 1976. 6p. 

A reflective mirror system for controlling the supply beam of 
a laser is described. The system includes a first mirror having the 
surface of a partial section of the surface of a paraboloid of revolu- 
tion and mounted in a housing relative to a collimated beam such as 
produced by a laser, so as to reflect the beam from the direction of 
travel onto a second mirror. From the second mirror the beam is 
reflected through an opening in the first mirror and converged to a 
point of focus for doing useful work on a workpiece. 


60662 Portable chemical laser with gas recirculation. Freiberg, 
R.J.; Fradin, D.W.; Chenausky, P.P.; Biancardi, F.R. (to United 
Technologies Corp.). US Patent 4,031, 484. 21 Jun 1977. Filed date 
11 Nov 1975. 8p. 

A chemical laser having means for repeatedly circulating the 
gaseous working medium in a portable, self-contained system is 
disclosed. An excited laser species is formed by chemical means and 
after passing through the optical cavity, the working medium is 
purified by selective absorption and adsorption processes, increased 
in pressure, supplemented with makeup feed reactants and recycled. 
The operation of a system using deuterium and sulfur hexafluoride 
gases is discussed in detail although various combinations of other 
suitable reactants which provide a halogen and hydrogen or an 
isotope thereof are disclosed. 


60663 Method for achieving gas dynamic Crane, R.A.; 
Ghosh, A.K. (to RCA Corp.). US Patent 4,031,485. 21 Jun 1977. 
Filed date 7 Jan 1976. 4p. 

A laser device having a plasma discharge region for dissociat- 
ing a diatomic gas into atoms is disclosed. A nozzle connects the 
plasma discharge region with an optical cavity. The nozzle expands 
the plasma accelerating it to a supersonic velocity as it passes from 
the discharge region into the optical cavity. As the plasma passes 
through the nozzle, the dissociated atoms are recombined into mole- 
cules in a metastable energy state. The nozzle includes a gas injector 
for introducing a lasing gas into the plasma flow through the nozzle. 


60664 Durability and stability of evaporated thin film filters. 
Christmas, T.M.; Richmond, D. (OCLI Optical Coatings Ltd., Dun- 
fermline, Eng.). Opt. Laser Technol; 9: No. 3, 109-116(Jun 1977). 

Factors affecting the stability of evaporated thin film filters 
are reviewed. Emphasis is placed on laser damage resistance, me- 
chanical durability, and water adsorption. (TFD) 


60665 Efficiency of CO. amplifiers. Ponomarenko, A.G.; Tish- 
chenko, V.N. (Institute of Theoretical and plied Mechanics, 
Siberian Branch, Academy of Sciences of the user: Novosibirsk). 
Sov. J. Quant. Electron. (Engl. Transi.); 7: No. 5, 544-547(May 1977). 

The results are given of a computer study of the optimal 
conditions for the formation of radiation pulses of Pt/sub rad/ 
=10~*—2 x 10°® secxatm “duration” in, a quantum amplifier. It is 
shown that for Pt/sub rad/< or =10~° secxatm the efficiency of 
conversion of the electrical energy into coherent radiation is 5—8% 
when the density of the energy absorbed in the discharge is Q/ 
P=0.03—0.1 Jxcm™* xatm™'. For Pt/sub rad/=2 x 10~® secxatm, 
and Q/P=0.04—0.2 J.cm™*xatm™', the efficiency is 10—20%. In 
both cases the optimal mixture is CO2:N2=1:0.25 when the relative 
electron density in the discharge is n/P=8 x 10'* cm~* xatm™' and 
the electric field corresponds to E/P=4—9 kVxcm™'xatm™'. The 
results can be used to estimate the parameters of an amplifier when 
the radiation energy is specified. It is shown that the practical 
realization of a high-energy amplifier will require the construction of 
special high-voltage low-resistance power supply sources. 


60666 Chemical DF—CO, amplifier of short light pulses. Bash- 
kin, A.S.; Grigor’ev, P.G.; Igoshin, V.I.; Nikitin, V.Y.; Oraevskii, 
A.N. (P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 5, 
562-565(May 1977). 

An analysis is made of the energy characteristics of a chemi- 
cal DF—CO, amplifier handling pulses of different durations. Differ- 
ent rates of initiation of the chain reaction between fluorine and 
deuterium by a beam of fast electrons or by photolysis are consid- 
ered. Calculations and experimental data on the density of the 
inversion stored in a DF—CO, amplifier indicate that such an 
amplifier is likely to be useful in laser fusion research. 


60667 Gasdynamic CO, lasers. Konyukhov, V.K. (P. N. Lebe- 
dev Physics Institute, Academy of Sciences of the USSR, Moscow). 
Sov. J. Quant. Electron. (Engl. Transl): 7: No. 5, 568-573(May 1977). 

Physical processes in gasdynamic CO: lasers are considered. 
A model is proposed for the active medium in the section of the gas 
stream inside an optical resonator, and also for an optical resonator 
with homogeneous and inhomogeneous electromagnetic fields. An 
expression is obtained for the calculation of the output power of a 
gasdynamic laser. 
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60668 Generation of ultrashort pulses in a negative-feedback 
laser. Makukha, V.K.; Smirnov, V.S.; Semibalamut, V.M. (Institute 
of Semiconductor Physics, Siberian Branch, Academy of Sciences of 
the USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl Transl.); 7: 
No. 5, 573-575(May 1977). 

The results are given of theoretical and ex tal investi- 
gations of stimulated emission from a mode-locked negative-feed- 
back solid-state (ruby) laser. Under certain conditions, governed by 
the delay time in the feedback circuit, the laser suffers from high- 
frequency instabilities in the form of self-locked intermode beats. 
These instabilities increase significantly the stringency of the require- 
ments which have to be satisfied if negative feedback is to be used 
for amplitude stabilization. 


60669 Beats in a solid-state ring laser. Dotsenko, A.V.; Lariont- 
sev, E.G. (Scientific-Research Institute of Nuclear Physics at the M. 
V. Lomonosov State University, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 5, 616-618(May 1977). 

An investigation is made of the interaction between opposite 
waves in a solid-state ring laser with a homogeneously broadened 
gain profile. A solution is obtained for a regime of self-modulation of 
the intensities and phase differences between the opposite waves in a 
laser at rest. When the laser is rotated, the self-modulation regime 
transforms into beats at a sufficiently high angular velocity. Further 
increase in the angular velocity in the beats regime suppresses one of 
the opposite waves and reduces the amplitude of the modulation at 
the beat frequency. Above a certain angular velocity this amplitude 
vanishes and beats give place to locked opposite waves. The stabili- 
ties and ranges of existence of these regimes are investigated. 


Competition of orthogonally polarized modes in a ring 
laser with a nonlinear absorber. Danileiko, M.V.; Danilov, N.K.; 
Kozubovskii, V.R. (Institute of Physics, Academy of Sciences of the 
Ukrainian SSR, Kiev). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 
5, 624-625(May 1977). 

The first experimental investigation was made of the effects of 
competition between orthogonally polarized waves in an He—Ne 
ring laser with a nonlinear-absorption cell. High-Q power reson- 
ances, whose frequency positions could be tuned within the Doppler 
profile, were obtained and investigated. This should make it possible 
to construct a two-frequency tunable stabilized laser. 


60671 Investigation of a chemical laser emitting due to an over- 
tone of the HF molecule. Bashkin, A.S.; Igoshin, V.; Leonov, Y.S.; 
Oraevskii, A.N.; Porodinkov, O.E. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 7: No. 5, 626-627(May 1977). 

The emission wavelength of a chemical HF laser was short- 
ened by the use of molecular overtones as the active transitions in 
initiation of chemical reactions in SFs—H2S (HBr) —He mixtures by 
longitudinal electric discharges. The efficiency of conversion of the 
chemical energy into coherent radiation at the overtone frequency 
was ~15% of the fundamental frequency. The output radiation 
intensity, 10° W/cm?, was sufficient for the use of this laser as an 
overtone master oscillator in conjunction with an amplifier based on 
the He—F, chain reaction. 


60672 Technical fluctuations of the radiation emitted from a laser 
with an cell. Mel’nikov, L.A.; Tuchin, V.V. (Scientific- 
Research Institute of Mechanics and Physics at the N. G. Cherny- 
shevskii State University, Saratov). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 5, 630-632(May 1977). 

A theoretical description is given of fluctuations of the inten- 
sity and frequency of a single-mode gas laser with an internal 
absorption cell. Attention is concentrated on fluctuations of the 
pumping rate and of selective losses. 


competition between op- 
ly pumped ring gas laser. Markelov, NA. 
Matorin, I.1.; Khanin, Y.I. (Scientific Research Radio; +5 YI Insti- 


tute, Gorki). Sov. J. Quant. Electron. (Engl. Transl.); 
645(May 1977). 

A study was made of the influence of the saturation of the 
active medium on the competition between the opposite waves in a 
ring resonator. The experiments were carried out on an He—Ne 
laser emitting at A=3.39 pp. The dependences of the width of the 
competition zone (the zone of stable one-wave emission) on the 
excess over the excitation threshold were determined for different 
pressures in the gas mixture. When the pressure was 0.9—1 Torr, the 
competition zone disappeared for moderate values of the excess and 
reappeared at higher pumping rates. At high pressures, these depen- 
dences had a minimum which shifted toward lower pumping rates 
when the pressure was increased. The results obtained were in 
qualitative agreement with a theory developed earlier. 


60674 Picosecond source of coherent optical radiation tunable in 
the 350—680 nm range. Gyuzalyan, R.N.; Sarkisyan, D.G.; Ter- 
Mikaelyan, M.L. (Institute of Physics Research, Academy of Sci- 
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ences of the Armenian SSR, Ashtarak). Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 5, 645-647(May 1977). 

Mixing of picosecond neodymium laser pulses of A= 1.06 pw 
wavelength and 1 GW power with a continuous spectrum in lithium 
iodate and formate crystals produced tunable coherent radiation in 
the wavelength range 350—680 nm. The continuous spectrum was 
excited in the active element of an oscillator (with a neodymium 
glass rod) by high-power picosecond pulses produced by the oscilla- 
tor itself. The tuning was based on the angular dispersion of the 
phase matching in the two crystals employed. 


60675 Neodymium-doped YAG laser and generation of intense 
fourth harmonic of its radiation under pulse-periodic conditions. Aba- 
kumov, G.A.; Bagdasarov, K.S.; Vetrov, V.V.; Vorob’ev, S.A.; 
Zakharov, V.P.; Pikel’ni, V.F.; Simonov, A.P.; Fadeev, V.V.; Fe- 
dorov, E.A. (L. Ya. Karpov Physicochemical Institute, Moscow). 
Sov. J. Quant. Electron. (Engl. Transi.); 7: No. 5, 656-657(May 1977). 

A description is given of a YAG:Nd pulse-periodic laser, 
assembled from commercially available units and comprising an 
oscillator and amplifier. This laser can provide efficient frequency 
conversion and, in particular, generate an intense fourth harmonic 
with a peak output power of about 5 MW per pulse (pulse half-width 
7 nsec) and an average power of 0.7 W when the pulse repetition 
frequency is 20 Hz. 


60676 Pulse stimulated emission of the 472.2 nm line of the 
bismuth atom. Markova, S.V.; Petrash, G.G.; Cherezov, V.M. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transi.); 7: No. 5, 657- 
658(May 1977). 

Pulse stimulated emission of the 472.2 nm line was obtained 
for the first time from self-heated discharges in bismuth vapor with 
different buffer gases (helium, neon, argon, and nitrogen). 


60677 Helium—neon laser emitting A =3.39 py line of 7 Hz width. 
Bagaev, S.N.; Vasilenko, L.S.; Gol'dort, V.G.; Dmitriev, A.K.; 
Dychkov, A.S. (Institute of Semiconductors Physics, Siberian 
Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 5, 665-666(May 1977). 

A description is given of a frequency-stabilized He—Ne— 
CH, laser emitting the A=3.39 yp line of 7 Hz width. A direct record 
(plotted automatically) is reported of zero beats between the fre- 
quencies of two independently stabilized lasers. 


60678 Preionization CO, laser operating in the active zone of a 
stationary nuclear reactor. Batyrbekov, G.A.; Danilychev, V.A.; 
Kovsh, I.B.; Mardenov, M.P.; Khasenov, M.U. (P.N. Lebedev Phys- 
ics Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transi.); 7: No. 5, 667-668(May 1977). 

Pulse and continuous stimulated emission was obtained from a 
preionization CO, laser operating in the active zone of a stationary 
nuclear reactor. A gas mixture of the CO2:N2:*He=1:4:5 composi- 
tion was ionized by the products of the *He (n, p) T reaction. The 
parameters of a non-self-sustaining discharge excited in the active 
region were determined and the threshold characteristics were found 
of an atmospheric-pressure laser preionized by fluxes up to 10" 
neutronsxcm™ *xsec™'. 


60679 Effect of hydrogen halides on the physical kinetics of the 
gasdynamic CO, laser. Biroyukov, A.S.; Kulagin, Y.A.; Shelepin, 
L.A. (P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transi.); 22: No. 2, 
194-201(Feb 1977). 

An analysis is made of the vibrational kinetics in a CO.—Ne 
mixture with hydrogen halide admixtures as the mixture expands 
through a supersonic nozzle. The effect of these admixtures on the 
population inversion in CO: is studied. It is shown that the inversion 
achieved is comparable to that achieved in CO.—Nz—H2O mixtures 
with the optimum water vapor content. The magnitude of the 
inversion is not very sensitive to the hydrogen halide content, which 
can be varied over a broad range (up to ~ 30%). 


60680 Applicability limit of the vibrational-temperature approxi- 
mation for nitrogen in short-pulse CO.—N2—He lasers. Pivovar, 
V.A. Sov. Phys. - Tech. Phys. (Engl. Transl.); 22: No. 2, 203-205(Feb 
1977). 

The applicability limit of the vibrational-temperature approxi- 
mation for nitrogen is found from a kinetic model. This model gives 
a detailed description of pumping and relaxation under the condi- 
tions corresponding to a high-power volume discharge (n/sub e/ 
= 10'*—10" cm~*) operating in short pulses (tau/sub e/< or =10~* 
sec) in the active medium of a CO2—N:z—He laser at atmospheric 
pressure. This applicability limit exists because of a non-Boltzmann 
population of the first eight '2*/sub g/ levels of Ne during the 
transient stage because of the energetically selective pumping to 
these levels under the conditions assumed here. It is shown that the 
quantity a=n/sub e//nNz can be used as a parameter to characterize 
a volume discharge. The stepwise fluxes among the eight electroni- 
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cally excited nitrogen levels play an important role in an accurate 
description of the pumping processes. 


60681 Frequency-dependent effects in a ring laser with Il 
self-locking. Petrun’kin, V.Y.; Nikolaev, V.M.; Kotov, O11. 4 
Kalinin Leningrad Polytechnical Institute). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 22: No. 2, 208-210(Feb 1977). 

The effect of the output spectrum on the beats of the oppo- 
sitely directed waves in a ring laser is studied. The laser operates in 
the self-locking mode corresponding to the excitation of two pulses 
in each of the oppositely directed waves. Equations for the fields of 
the oppositely directed waves are analyzed. It is found that the beat 
signal of the oppositely directed waves depends on the phase of ine 
field oscillations in the oppositely directed pulses. Ex 
stable self-locking is achieved when the active medium of the ore is 
immersed in an axial magnetic field. Effects due to the 
of the amplitude of the beat signal of the oppositely directed waves 
on the frequency to which the optical resonator is tuned are found 
for strong” and "weak" coupling of the longitudinal modes. These 
effects are explained. 


60682 Effect of composition of CO.—N2—He(Hz2) laser mixtures 
on the excitation in an externally sustained electric dis- 
charge. Poponin, V.P.; Sholokhov, Y.L (D. V. Efremov a 
Research Institute of 'Electrophysical Apparatus, ). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 22: No. 2, “S121 ‘eb 1977). 

Numerical calculations yield the ratio of the electric field to 
the particle density in the discharge which maximizes the contribu- 
tion of the discharge power to the upper laser levels for many partial 
compositions of the working mixture, CO2—N2--He(Hg2). The con- 
ditions under which the optimum rate constants for excitation of the 
working levels are weak functions of the composition are deter- 
mined. 


60683 Effect of radial oscillations of the medium on the output of 
the iodine lasers. Skorobogatov, G.A.; Komarov, V.S. (A. A. 
Zhdanov Leningrad State University). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 22: No. 2, 253-255(Feb 1977). 

Autophotometric studies are reported on the optical inhomo- 
geneities in the working medium of an iodine laser.(AI 


60684 (N—77—18433) Gasdynamic CO, laser. methods of 
chemical production of the working gases. Schmucker, R. (European 
Space Agency, 75 - Paris (France)). Jan 1977. Translation of Gas- 
dynamische CO»-laser. (ESA-TT—361; DLR-FB—76-49). 33p. 
NTIS PC A03/MF A011. 

A high chamber temperature and low CO: and H2O content 
are necessary to improve the performance of gasdynamic CO2 
lasers. These conditions may be attained by the combustion of 
appropriate reactants. Using carbon, hydrogen, nitrogen, and oxygen 
as reference substances, the possibility of increasing the temperature 
by the use of reactants with higher heats of formation is treated, and 
the consequent improvement in performance caused by the addition 
of high temperature nitrogen is discussed. 


60685 Development of laser devices of interest for nuclear appli- 
cations in Iran: a case study of parallel technology 
dani, S.M. (Atomic Energy Organization of Iran, Teheran). Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 23(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


60686 Laser technology 


transfer. Mosavi, R.K. (Atomic Energy 
Organization of Iran, Teheran). Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 24-25(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


60687 Efficiency of CO vibrational excitation in a self-sustained 
cw glow discharge. Daiber, J.W.; Thompson, H.M.; Falk, T.J. (Cal- 
span Corp., Buffalo). JEEE J. Quant. Electron.; QE-12: No. 11, 686- 
693(Nov 1976). 

The fraction of the electrical power which is placed into the 
vibrational energy mode of CO by a cw, aerodynamically stabilized, 
glow discharge A been found to decrease from 76 to 30 percent as 
the input energy increases from zero to 0.8 eV per CO molecule. 
The remaining energy is measured as being lost to gas heating within 
the discharge. In the first of the two experiments reported here, the 
vibrational energy was transferred into stream heating by collisions 
of the excited CO molecules with aluminum screening. The resulting 
heating was used to determine the energy in CO vibration. In the 
second experiment, the relative intensities of the spontaneous emis- 
sion from the overtone bands of CO were used to determine the 
vibrational energy content of the CO. The results of the two 
measurements agreed well. The fraction of power entering vibration 
was found to depend on the energy loading per CO molecule, 
independent of He diluent concentration, total pressure, or nearness 
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to the arcing limit. The maximum energy which can be stored in 
vibration for this self-sustained discharge was found to be approxi- 
mately 0.25 eV/CO molecule. 


60688 Method for producing chemical laser output from radiative 
decomposition of chemicals. Ehrlich, J.J.; Barr, T.A. Jr. US Patent 
3,986,137. 12 Oct 1976. Filed date 30 Sep 1974. 4p. 

A method is presented for penne continuous wave chemi- 
cal laser output in which useful species such as free radicals as 
vibrationally excited molecules are generated by interaction of suit- 
able chemicals such as hydrogen, sulfur hexafluoride, and carbon 
dioxide with initiator laser radiation. The chemical laser output is 
sustained by feeding back a portion of the laser output after first 
being initated by a suitable initiator. The chemical reactions involved 
can take place at atmospheric pressure or higher and overcome 
disadvantages of ordinary chemical lasers. 


60689 Modulation properties of a gigantic pulse in a ruby laser 
with a rapid actuation of the Q-factor. Lavrovskii, L.A.; Milinkegich, 
A.V.; Morgun, Yu.F.; Muravitskii, M.A.; Savva, V.A.; Samson, 
A.M. Zh. Prikl. Spektrosk.; 24: No. 5, 780-788(May 1976). (In Rus- 
sian). 

An experimental and theoretical study was made of the 
character of the modulation having a period T = 2L/C of the 
intensity of light emission of a ruby laser with optical-mechanical 
and electro-optical stoppers, which occurs with a single rapid actu- 
ation of the Q-factor. A study was made of the dependence of depth 
of modulation as a function of the rate of actuation, method of 
actuation and parameters of the laser. It is shown that rapid Q-factor 
insertion is an effective mechanism for modulating the radiation, and 
can be used to obtain powerful nanosecond and subnanosecond light 
pulses. At a base of a few meters and with rapid electro-optical 
sioppering, modulation of a gigantic pulse is obtained experimentally 
that is caused by the simultaneous action of a fluctuation mechanism 
and a mechanism of rapid insertion of Q-factor. An estimate is made 
of the role of each mechanism and of its contribution to the modula- 
tion. The experimental results and the solutions of equations obtained 
from a theo ~tical model were found to be in good agreement. (SJR) 


60690 Aluminum yttrium garnet laser containing neodymium with 
mode synchronization by a method of external modulation of losses. 
Kovalenko, E.S.; Mandel, A.E.; Pugovkin, A.V.; Savitskii, V.K. ZA. 
Prikl. — 24: No. 5, 789-793(May 1976). (In Russian). 


esults of an experimental study are presented for operation 

of an aluminum yttrium garnet (YAG) laser containing neodymium 
in a regime of mode synchronization. Resonance modulation of 
losses was performed by means of an acoustic-optical modulator 
consisting of a lithium niobate crystal. The duration of the exit light 
ulses was 4 x 107 '® seconds. The pulse shape is close to gaussian. A 
rief discussion of the results is presented. Note is made of a 
substantial regularization of the kinetics of the exit laser pulses, 
which were averaged over a time on the order of 1077 sec. (SJR) 


Spacial distribution of inversions and threshold character- 
istics of a molecular laser with optical pumping. Churakov, V.V.; 
Trushin, S.A. Zh. Prikl. Spektrosk.; 24: No. 5, 794-802(May 1976). (In 
Russian). 

Relations are obtained describing the spacial distribution of 
the amplification coefficient while taking into account the significant 
number of oscillatory levels in a molecular laser with optical pump- 
ing. A study was made of the d lencies of the threshold pumping 
energy as a function of the length and losses of the resonator, the 
pressure of the active medium. From the results of the study it is 
possible to interpret the available experimental data. The study 
results can be used to design lasers and amplifiers having optical 
pumping. (SJR) 


60692 Mixing the frequencies of wide-band laser radiation. 
Tagiev, Z.A.; Chirkin, A.S. Zh. Prikl. Spektrosk.; 24: No. 5, 918- 
920(May 1976). (In Russian). 

The summed frequency of light radiation which occurs as a 
result of mixing wideband and narrowband radiation is discussed. 
The analysis was carried out by a second approximation in disper- 
sion theory. Analyses were carried out of the power and frequency 
characteristics of the excited frequency. A number of details in the 
behavior of this excited frequency were found as compared with the 
case of excitation by narrowband radiation. (SJR) 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 59249, 59299, 59343, 59357, 
59566, 59567, 59681, 59737, 59771, 59941, 60600, 60613 


60693 (BNL-NUREG—23105) Hydrodynamic model of two- 
phase pipe flow. >.” U.S.; Lekach, S.V.; Srikantiah, G. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C- 
02-0016. 13p. (CONF-770708—11). Dep. NTIS, PC A02/MF AOI. 
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From Thermal reactor safety meeting; Sun Valley, Idaho, 
United States of America (USA) (31 Jul 1977). 

A main objective of the advanced computer code develop- 
ment effort at BNL (THOR Program) is to attain economy in 
computing time while retaining accuracy of results. With this objec- 
tive in mind, a lumped parameter model has been developed for 
describing transient two-phase flow in a pipe on the basis of the four 
conservation equations of the drift flux model. In order to assess 
computing speed and accuracy of the lumped parameter approach, a 
discrete parameter method has also been developed based on the 
same basic model. In the lumped parameter approach, the governing 
partial differential equations have been reduced to ordinary differen- 
tial equations in the time coordinate by use of shape functions or 
profiles which describe the spatial distribution of the variables within 
the component. In the discrete parameter method, a first order 
implicit Euler formulation for the governing equations has been used 
to develop a computer algorithm capable of solving problems with 
implicit boundary conditions. 


60694 (IS-T—754) Interfacial flow patterns on a static liquid 
drop with forced internal circulation. Poonawalla, F.F. (Ames Lab., 
Iowa (USA)). Feb 1977. Contract W-7405-ENG-82. 57p. Dep. 
NTIS, PC A04;MF AOI. 


esis. 

In the absence of interfacial turbulence and mass transfer, the 
interfacial motion on a forming liquid drop results purely from shear 
transmitted by internal motion of the fluid inside the drop, just 
underneath the interface. The shear-induced motion in the interface 
was observed by placing light reflecting hollow glass beads on the 
interface of a static liquid drop with forced internal circulation and 
photographing their motion. Two, four, and six symmetrical flow 
patterns were observed on the interface when the Reynolds number 
based on the density and viscosity of the drop fluid, the velocity 
through nozzle, and the nozzle diameter was varied over a range of 
8 to 34, 60 to 150, and 220 to 270, respectively. The shape of each of 
the two pattern flows was approximately elliptical, while that of the 
four and six pattern flow was approximately triangular. The gradual 
change from two to four, and four to six patterns occurred in the 
range of Reynolds number 34 to 60, and 150 to 220, respectively. No 
distinguishable motion was observed at Reynolds numbers less than 
8. 


60695 Direct contact condensation of steam bubbles in water at 
high pressure. Brucker, G.G.; Sparrow, E.M. (Univ. of Minnesota, 
Minneapolis). Int. J. Heat Mass Transfer; 20: No. 4, 371-381(Apr 
1977). 
, Experiments have been carried out to investigate direct con- 

tact condensation of saturated steam bubbles introduced into a 
quiescent subcooled water environment. The experiments were per- 
formed for a range of pressures from 10.3 to 62.1 bar (150 to 900 Ib/ 
in*), for subcooling from 15 to 100°C, and for initial bubble diame- 
ters of about 3mm. The data reduction of high motion pictures 
was based on a frame by frame analysis wherein the coordinates of 
the bubble perimeter were recorded in digital form and subsequently 
— to yield quantitative information about the bubble colla 

istory and heat-transfer coefficient. The photographs showed that 
the successive shapes of the bubbles during their collapse histories 
proceeded from a sphere to a hemisphere to an ellipsoid to a sphere 
to collapse; short-lived bubbles collapsed as ellipsoids. The time to 
collapse and the height to collapse increased with increasing pres- 
sure and with decreasing temperature difference. The rise velocities 
of the bubbles were essentially constant, with an overall range from 
15 to 22 cm/s. The average heat-transfer coefficients were on the 
order of 10*W/m2.°C (1750 Btu/h-ft2.°F), with only modest vari- 
ations with pressure level and temperature difference. The instanta- 
neous heat-transfer coefficients did not differ appreciably from the 
average coefficients. 


60696 (ORNL/CSD/TM—15) HEATINGS: an IBM 360 heat 
conduction program. Turner, W.D.; Elrod, D.C.; Siman-Tov, LI. 
(Oak aa National Lab., Tenn. (USA)). Mar 1977. Contract W- 
7405-ENG-26;NRC-INA-40-545-75. 119p. Dep. NTIS, PC A07;MF 
AOl. 

HEATINGS, a modification of the generalized heat conduc- 
tion code HEATING3, is designed to solve steady-state and/or 
transient heat conduction problems in one-, two-, or three-dimen- 
sional Cartesian or cylindrical coordinates or one-dimensional 
spherical coordinates. The thermal conductivity, density, and specif- 
ic heat may be both spatially and temperat ent. The ther- 
mal conductivity may be anisotropic. Materials may undergo a 
change of phase. Heat generation rates may be dependent on time, 
temperature and position, and boundary temperatures may be time- 
dependent. The boundary conditions, which may be surface-to- 
boundary or surface-to-surface, may be fixed temperatures or any 
combination of prescribed heat flux, forced convection, natural 
convection, and radiation. The boundary condition parameters may 
be time- and/or temperature-dependent. The mesh spacing can be 
variable along each axis. The code is designed to allow a maximum 
of 100 regions, 50 materials, and 50 boundary conditions. The 
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maximum number of lattice points can be easily adjusted to fit the 
problem and the computer storage requirements. The storage re- 
quirements on an IBM 360 machine range from approximately 250K 
bytes for one lattice point to 1256K bytes for 6000 lattice points. 
Transient problems involving materials with change-of-phase capa- 
bilities cannot be solved using the implicit technique with this 
version of HEATINGS. 


60697 Effect of foaming on burnout when boiling water of above- 
critical TDS. Yusufova, V.D.; Bronshtein, A.I. Therm. Eng. (USSR) 
(Engl. Transl.); 22: No. 10, 104-107(Oct 1976). 

Translated from Teploenergetika; 22: No. 10, 75-77(1975). 

Data on burnout when boiling water of high TDS in tubes are 
required when designing certain heat exchangers and also to ensure 
reliable operation when converting existing heat exchangers to work 
with water of higher TDS. An investigation of burnout when boiling 
softened seawater and NaC] solutions was carried out in the range of 
concentrations from 0 to 160 g/l, pressures from 30 x 10° to 150 x 10° 
Pa and mass concentrations from 500 to 2000 kg/m”. s. The results 
of tests obtained with stainless steel tubes 7.23 mm dia. under 
conditions of supplying subcooled liquid to the tube are presented. 
Similarities in the nature of burnout when boiling pure water and 
burnout of aqueous solutions of above-critical TDS showed that in 
both cases the onset of burnout is connected with evaporation of the 
wall-adjacent film of liquid; and in both cases burnout arises under 
conditions of deteriorated mass transfer between the wall-adjacent 
liquid layer and the flow core, although the reason for this deteriora- 
tion differs for water and for the solutions. 


60698 Generalized equation for critical heat fluxes in free-con- 
vection boiling of liquids. Tolubinskii, V.I.; Kichigin, A.M.; Povsten, 
S.G. (Engineering Thermophysics Inst., Kiev). Heat Transfer - Sov. 
Res.; 8: No. 3, 23-31(1976). 

Translated from Teplofiz. Teplotekh.; 30: 3-9(1976). 

A previously developed theory of the boiling mechanism is 
used to derive a new equation for the critical heat flux. This equation 
correlates satisfactorily the experimental data on boiling of water, 
hydrocarbons, alcohols, freons, cryogenic fluids and liquid metals. 


60699 Sensitivity of the bridge and thermocouple methods for 
detection of boiling heat transfer crisis. Kichigin, A.M. (Engineering 
Thermophysics Inst., Kiev). Heat Transfer - Sov. Res.; 8: No. 3, 32- 
36(1976). 


Translated from Melek. Teplotekh.; 30: 70-74(1976). 


It is shown that the sensitivity of the bridge method for 
detection of boiling crisis increases with reduction in the diameter of 
the fuel element and its cross section. In fuel elements with larger 
diameters, the thermocouple method is more sensitive. The bridge 
method is, however, preferred overall. 


60700 Correlations of data on heat transfer crisis in annuli on the 
basis of flow parameters at the inlet. Ornatskii, A.P.; Chernobay, 
V.A.; Perkov, S.V.; Vasil’ev, A.F. (Kiev Polytechnic Inst.). Heat 
Transfer - Sov. Res.; 8: No. 3, 37-40(1976). 

Translated from Teplofiz. Teplotekh.; 30: 54-56(1974). 

An equation is suggested, and test data obtained in water- 
cooled pipes and annuli are compared by it. 


60701 Possible mean number of nucleation sites. Fedotkin, I.M.; 
Pidsukha, N.A. (Kiev Technological Inst. of the Food Industry). 
Heat Transfer - Sov. Res.; 8: No. 3, 41-45(1976). 

Translated from Teplofiz. Teplotekh.; 30: 81-84(1974). 

The maximum possible number of nucleation sites in boiling 
on rough surfaces is derived for the linear case. 


60702 Heat and mass transfer in rising two-phase flows in rectan- 
gular channels. Khoze, A.N.; Dunaev, S.V.; Sparin, V.A. (Novosi- 
birsk Electrical Engineering Inst., USSR). Heat Transfer - Sov. Res.; 
8: No. 3, 87-90(197 75 

Translated oe IVUZ, Energetika; 4: 144-147(1976). 

Dimensionless equations are derived from data obtained with 
rising two-phase (air-water, air-dipheny] oxide, air-polymethylsilox- 
ane) flows. These equations may be used to design refrigerators and 
coolers employing the evaporative principle (where air carries away 
the vapor). 


60703 Upflow of a water—steam mixture in heated tubes. Fe- 
dorov, L.F.; Voropaeva, E.N. Heat Transfer - Sov. Res.; 8: No. 3, 91- 
98(1976). 

Translated from IVUZ, Energetika; 3: 69-74(1976). 

Calculations and measurements provided data for an equation 
describing the void fraction in wet steam flowing in heated tubes. 
The equations hold under equilibrium conditions for qualities X = 0 
to X/sub lim/, where X/sub lim/ is the limiting quantity at which 
the water film is no longer present on the heated surface. 


60704 Effect of nonuniform distribution of heat flux along a 
steam generator tube on the properties of the heated fluid (steam). 
Leleev, N.S.; Shmarin, L.N. (Moscow Energetics Inst.). Heat Trans- 
fer - Sov. Res.; 8: No. 3, 128-134(1976). 


Translated from IVUZ, Energetika; 11: 60-65(1976). 

Formulas are derived for changes in steam properties during 
transient processes induced by thermal perturbations. The effect of 
heat flux density and its distribution along the heating tube on the 
steam is described. 


60705 Ustoichivost’ estestvennogo teplomasso perenosa. (Stability 
of natural heat-mass transfer). Mitenkov, F.M.; Motorov, V.I.; Mo- 
torova, E.A. Moscow; Atomizdat (1976). 96p. 

This book deals with the analysis of instability in steady-state 
regimes of heat and mass flow in the presence of natural circulation 
with the application of strict methods of stability theory. The 
mathematical models of the processes take into account the theoreti- 
cally distributed factors such as the shape of the flow path. Particu- 
lar attention is devoted to a study of stability according to nonlinear 
models. A look is taken at the features of processes with free 
convection for systems with boiling and under the conditions of 
nuclear reactors. The book is intended for specialists in heat and 
mass transfer. (SJR) 


60706 (NP-tr—1982) Contribution to the study of methods for 
measuring two-phase flow. Applications to the statistical analysis of 
flows with bubbles. Volume I. Text. Galaup, J.P. (Grenoble-1 Univ., 
38 (France); Institut National Polytechnique, 38 - Grenoble 
(France)). 1975. Translation of French thesis. 258p. Dep. NTIS (US 
Sales Only), PC A12/MF A0O1. 

Thesis. 

In a two-flow ascendin ng water-air flow, three types of local 
probes (optical, resistivity, and hot-film) were tested. Furthermore, 
the optical probe was improved and particular signal conditioning 
means are described. The measurements of the fraction of gas 
present are compared with the results of a general method based on 
the absorption of gamma rays. Measurements of the local velocity of 
the liquid by means of a hot-film conical probe and of the local 
velocity of the gas by means of an optical or resistivity biprobe are 
compared to the liquid and gas flows, respectively. Finally, a statisti- 
cal study of a two-phase flow is developed. By exploiting signals 
from an optical probe, it makes it possible to obtain the particulate 
size distribution and the specific area of a flow with bubbles. 


60707 (ORNL-tr—4376) Heat transfer in a vertical-tube irriga- 
tion heat exchanger. Chumachenko, A.D.; Spronov, A.G. Translated 
by L. Kobylenski from Izv. Vyssh. Uchebn. Zaved., Energ.; 16: No. 8, 
143-145(1973). 3p. Dep. NTIS, PC A02/MF AO1. 

The results obtained from an experiment which determined 
coefficients of heat-transfer from an irrigated vertical surface to 
aqueous solutions of ammonia, lithium chloride and glycerine are 
presented. Clarifications were forthcoming in the relationship be- 
tween the heat transfer coefficient and i —— density, spray 
temperature and concentration in the modification range of the 
quantity Pr from 5.4 to 4800. The experiments showed that the ratio 
of the heat-transfer coefficient to irrigation density is qualitatively 
different for liquids of varying viscosity and that increasing density 
causes a decline in heat transfer. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 59337, 59679, 60218, 60222 


60708 Study of x ray and isotopic techniques for boreside radiog- 
raphy of tube-to-tubesheet welds. Foster, B.E.; McClung, R.W. (Oak 
Ridge National Lab., TN). Mater. Eval; 35: No. 7, 43-46, 51(Jul 
1977). 

Radiographic techniques for the evaluation of tube-to-tube- 
sheet weld joints for the LMFBR steam generators were studied. 
Basically, the approach involved placing a small radiation source on 
the central axis of the tube adjacent to the weld joint, putting a 
radiographic film around the joint, and making a 360° panoramic 
exposure of the joint on a single radiograph. These studies included: 
(1) developing a unique film cassette desi esign; (2) determining com- 
parative radiographic sensitivities, using ‘Ir, ‘Tm, ‘Yb, and a 
small-diameter rod-anode x-ray unit with various film-screen combi- 
nations; and (3) using miniaturized wire- and plaque-type penetra- 
meters. These techniques were successfully used to evaluate tube-to- 
tubesheet weld joints with an inside diameter as small as 0.40 in. (10 
mm) and wall thicknesses up to 0.36 in. (9 mm). 


60709 Variations in frequency content of acoustic emission 
during extension of HF-1 steel. Hartman, W.F. (Technology for 
Energy Corp., Knoxville, TN); Kline, R.A. Mater. Eval.; 35: No 
47-51(Jul 1977). 

Acoustic emissions resulting from continuous, dead-weight, 
tensile loading of quenched and tempered HF-1 steel were analyzed 
for frequency content. Three distinct frequency spectra were ob- 
served. These correspond to microplasticity, plasticity and deforma- 
tion after recovery. It is shown that frequency analysis of acoustic 
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emission can be a sensitive evaluation technique for assessing struc- 
tural integrity. 


60710 Development of ultrasonic examination methods for aus- 
tenitic stainless steel weld inspection. Mech, S.J.; Michaels, T.E. 
(Hanford Engineering Development Lab., Richland, WA). Mater. 
Eval.; 35: No. 7, 81-86(Jul 1977). 

Signal acquisition and analysis techniques were developed to 
permit locating notches placed in an austenitic stainless steel pipe 
weld. This ultrasonic technique utilized a refracted longitudinal 
inspection beam with a cual element, pitch-catch transducer. Data 
were analyzed in both time and frequency domains, and a simple 
frequency moment algorithm was developed which is sensitive to 
defect signal and somewhat insensitive to grain noise. Sources of 
grain noise and the metallurgical implications of inspecting austenitic 
stainless steel welds are reviewed. 


60711 Flaw-size measurement in a weld sample by ultrasonic 
frequency analysis. Adler, L. (Oak Ridge National Lab., TN); Cook, 
K.V.; Whaley, H.L.; McClung, R.W. Mater. Eval.; 35: No. 3, 44- 
50(Mar 1977). 

From Annual fall conference of the American Society for 
Nondestructive Testing; Atlanta, GA, USA (13 Oct 1975). 

An ultrasonic frequency-analysis technique has been devel- 
oped and applied to characterize flaws in an 8 in. (203 mm) thick 
heavy-section steel weld specimen. The technique applies a multi- 
transducer system. The spectrum of the received broad-band signal 
is frequency analyzed at two different receivers for each of the 
flaws. From the two spectra, the size and orientation of the flaw are 
determined by the use of an analytic model proposed earlier. 


60712 Recent improvements of radiographic methods in gas in- 
dustry. Ruault, P. (Lab du Gaz de Fr, La Plaine-Saint-Denis). Acta 
Electron.; 20: No. 1, 71-82(1977). 

Radiographic technique can be improved in various fields, 
and progress has been made through studies which have been 
carried out at Gaz de France. In the constant exposure technique, 
the value of the exposure is chosen and it determines the value of the 
potential, contrary to the conventional technique which uses the 
reverse process. With that method, the quality of the information 
does not depend on the speed of the system being used (as long as 
the thickness remains inferior to a given value). Therefore, for a 
similar quality, the technique is simplified and the cost is lower. The 
use of radiographic paper still emphasizes these advantages as long 
as the thickness of the steel to be verified remains inferior to 20 mm. 
The use of sree pod permits the improvement of the radio- 
graphic sensitivity of an ordinary negative; it can reach 0.05%. 
However, it requires careful handling and its cost is high. The 
reading of the negative can be improved through reading units 
permitting the interpretation or high density negatives (4.5) in which 
case the emerging luminous flux is equal to 100 cd*m~*. The quality 
control of the negative can be improved when the image quality 
indicators are insufficient. The study shows both the advantages and 
the limitations of these new methods. 


60713 (ORNL-tr—4355) Evaluation of flaw indications by ultra- 
sonic and eae. Nabel, E. Translated 
by R.G. Mansfield from ya ‘epee 19: No. 2, 58-64(1977). 
12p. Dep. NTIS, PC A02/MF 

In nondestructive rom ae ultrasound heretofore there 
have been no criteria which made it possible to answer questions as 
to nature, size, and orientation in a sufficient unambiguous manner. 
The echo amplitude which is used in many cases as the sole measure 
for evaluation depends on orientation and size of the reflector, as 
well as on the frequency and the bandwidth of the transducer. In 
practice these ies cannot be taken into account. The 
results described were found during research on methods for unam- 
biguous evaluation of echoes by spectrum analysis according to 
amplitude and phase and by deconvolution of the signals. 


60714 (HB—9376) Experience with a novel crack-testing installa- 
tion. Wilhelm, E.; Ehrich, H. Translated from Stah/ Eisen; 94: No. 
18, 837-841(1974). 18p. Brutcher, P.O. Box 157, Altadena, CA. 
PT of an O¢cerlikon crack detection system at a 

lant manufacturing merchant bar and wire rod is de- 

is technique for surface testing is described. (GHT) 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 58320 


60715 vee ge Be Pressure safety aspects of liquid CO, 

storage: a case history. W' ; Copeland, E.H. (Sandia Labs., 

ay oe N.Mex. UsAN 1976. Contract EY-76-C-04-0789. 
. (CONF-7604136—1). Dep. NTIS, PC AAO1/MF AO1. 


ERA VOL. 2, NO. 24 


From 28. meeting of subgroup on environmental testing; 
Livermore, California, United States of America (USA) (27 Apr 
1976). 


The safety problems associated with the storage of liquid COz 
are described. Remedial actions taken to solve these problems at the 
Sandia Laboratories are presented. (TFD) 


VACUUM ENGINEERING 


60716 Upper bound to the outgassing rate of metal surfaces. 
Edwards, D. Jr. (Brookhaven National Laboratory, Upton, New 
York 11973). J. Vac. Sci. Technol.; 14: No. 4, 1030-1032(Jul 1977). 

An upper bound to the outgassing rate of low-surface-area 
metal surfaces after an atmospheric exposure is deduced from a 
recently derived model. The result is Q/sub max/=1.72 x 107 */t 
(Torr 1)/(s cm?) where t is in seconds. Comparisons of outgassing 
data with this estimate are made for (1) various low-surface-area 
materials, (2) a given surface at elevated temperatures, and (3) a 
variation in the real pumping speed for a particular surface. Q/sub 
max/ has been found to be an upper bound to the outgassing data 
under a variation of the above parameters provided that the material 
is operated at approximately-less-than100degreeC for times between 
15 min and 7 days. 


60717 Thermal release of ionically pumped inert gases. Edwards 
Jr., D. (Brookhaven National Laboratory, Upton, New York 11973). 
J. Vac. Sci. Technol.; 14: No. 3, 821-822(May 1977). 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 59856 


60718 (BDX—613-1479) Solid state connector. Final report. 
Hayes, R.A. (Bendix Corp., Kansas City, Mo. (USA)). Mar 1977. 
Contract EY-76-C-04-0613. 19p. Dep. NTIS, PC A02;MF AOI. 

The results of development work on a soft-contact tester-to- 
product interface capability is reported. Primary emphasis is placed 
in the examination of a solid state connector material capable of 
producing scratchless distinct isolated electrical contacts. Material 
characteristics are examined and applications are presented. Imple- 
mentation suggestions and considerations are listed. 


60719 (BDX—613-1493(Rev.)) Development of an automated en- 
capsulation system. Final report. Gllaher, J.B. (Bendix Corp., Kansas 
City, Mo. (USA)). Jul 1977. Contract EY-76-C-04-0613. 29p. Dep. 
NTIS, PC A02/MF AO1. 

Early development failures in two types of high voltage 
electronic assemblies pointed out the inadequacies of the current 
encapsulation } oo agen Voids in the mass encapsulant resulted in the 
destruction of the units during electrical testing in vacuum. An 
automated material processing system was conceived after a litera- 
ture search and after new equipment with increased capabilities was 
observed in operation at GE’s Neutron Devices Department in 
Florida. A prototype machine was designed and fabricated at Bendix 
implementing this concept. Environmental controls and new capa- 
bilities were incorporated to provide the complete process control 
necessary to assure void-free encapsulation of densely packaged 
pee A pr oducts. Machine performance was extensively evaluated 
to assure that all existing material specifications and quality control 
provisions would be met. Measurements of various material and 
machine characteristics showed that the operation not only is superi- 
or to the one presently being used but also provides the required 
additional capabilities. Material processing was also simplified which 
in turn made the encapsulation process more economical. In most 
cases, a 25 percent decrease in encapsulation costs can be anticipat- 
ed. 


60720 (BDX—613-1530(Rev.)) Depotting electronic assemblies. 
Final Camp, C.J. (Bendix Corp., Kansas City, Mo. (USA)). 


report. 
Mar 1976. Contract EY-76-C-04-0613. 13p. Dep. NTIS, PC A02/MF 
AOl. 


The MC2807 —- four circuit board assemblies which 


are encapsulated in PAPI cured polyurethane foam. A solvent 
formulation was sought that would remove the PAPI foam with 
minimum damage to the circuit board and its attached components. 
Several formulations were developed that met this cbjective. 


60721 (BMFT-FB-T—76-66) Gas phase deposition of insulating 
films. Behn, R.; Hagedorn, H.; Kammermaier, J. (Siemens A.G., 

Muenchen (Germany, F.R.). Unternehmensbereich Bauelemente). 
— — 88p. (In ~ Paar Dep. NTIS (US Sales Only), PC A05/ 


or dielectric films (with a thickness down to 100 nm) 
were deposited on metallized carrier foils by glow discharge in 
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monomer gases. Depending on the applied monomers, the films had 
a dissipation factor of 1.10~* to 3.10~* (1 kHz), a relative permittivity 
of 2,3 to 2,5 and a resistivity of about 10’? Qcm. Additionally they 
proved to have a very high dielectric strength (up to 800 V/ym) and 
a good mechanical homogeneity. Self-healing rolled capacitors with 
a very high capacitance per volume and of consistantly high quality 
(68 uF/cm*) were fabricated from the metallized carrier foils cov- 
ered with the dielectric film. 


60722 (CONS/3800—2) Measurement techniques for high power 
semiconductor materials and devices. Annual report, January 1, 
1976—December 31, 1976. Blackburn, D.L.; Koyama, R.Y.; Oet- 
tinger, F.F.; Rogers, G.J. (National Bureau of Standards, Washing- 
ton, D.C. (USA)). May 1977. Contract EX-76-A-10-3800. 92p. Dep. 
NTIS, PC A05/MF AO1. 

The project is directed toward the development of measure- 
ment methods for semiconductor materials and devices which will 
lead to more effective use of high power semiconductor devices in 
applications for energy generation, transmission, conversion, and 
conservation. Emphasis is on the development of measurement meth- 
ods for thyristors and rectifier diodes. The project is designed to 
provide, disseminate, and foster the standardization of improved 
measurement methods required in high power semiconductor tech- 
nology, for use in specifying materials and devices in commerce, 
and, by industry, in controlling device manufacturing processes and 
in designing systems. Application of this measurement technology 
will, for example, enable industry to (1) make power semiconductor 
devices with greater uniformity of characteristics, thus permitting 
improvements in parallel and series connections of devices for appli- 
cations from fusion generation to ac/dc conversion, (2) make devices 
with higher individual power handling capabilities, thus permitting 
very large reductions in the cost of power handling equipment and 
fostering the development of direct current (dc) transmission lines to 
reduce energy waste and required rights-of-way, and (3) provide 
devices, and the systems utilizing them, with the reliability and 
performance required in energy generation, utilization, and conser- 
vation. The major tasks under this project are to (1) evaluate the 
feasibility of the photovoltaic method as a rapid, nondestructive 
technique for characterizing the resistivity uniformity of high resis- 
tivity, large-diameter silicon wafers and (2) evaluate the use of 
thermally stimulated current and capacitance measurements as a 
means for characterizing lifetime controlling or leakage source de- 
fects in power device grade silicon wafers. 


60723 (SAND—76-0558) Electrical properties of DuPont Birox 
and Cermalloy thick film resistors II: conduction mechanisms. Pike, 
G.E.; Seager, C.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May 1977. Contract EY-76-C-04-0789. 140p. Dep. NTIS, PC A07/ 
MF AOI. 

An experimental study of the electrical conduction mecha- 
nisms in thick film resistors is presented. The resistors were made 
from one custom and three commercially formulated inks with 
resistivity compositions ranging from 10? to 10° OMEGA/square in 
decade increments. Their microstructure and composition have been 
examined using optical and scanning electron microscopy, electron 
microprobe analysis, x-ray diffraction, and various chemical analy- 

is portion of the study shows that the resistors are heteroge- 
neous mixtures of metal oxide particles (approximately 4 x 10-5 cm 
dia) and a lead silicate glass. The metal oxide particles are ruthenium 
containing pyrochlores, and are joined to form a continuous three 
dimensional network of chain segments. The principal experimental 
work reported is an extensive study of the electrical transport 
properties of the resistors. 


60724 (SAND—77-0446C) Design and assembly of precision- 
tiered flat, flexible cables. Voida, G. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). ~ tp Contract EY-76-C-04-0789. 13p. (CONF- 
771011—1). MF/A01 

From Electronic connector study group; Cherry Hill, New 
Jersey, USA (19 Oct 1977). 

The cable assemblies described are used in a weapon applica- 
tion and were constructed by joining several flat flexible branches at 
the terminations in a precision-tiered arrangement. The present dis- 
cussion relates specifically to the problems encountered in the design 
and fabrication of development assemblies. The cable branches were 
produced from copper clad Kapton laminate by the photo-etching 
process and were covercoated with Kapton insulation to protect and 
isolate the conductors. Subminiature rack and panel type connectors 
were used as the terminations. Polyurethane encapsulation provided 
both the required environmental backseal of the completed assembly 
and the needed mechanical support for the soldered connections. 


60725 (SAND—77-8026(Vol.1)) Computer-controlled _ relay 
matrix system. Bauman, J.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jun 1977. Contract EY-76-C-04-0789. 34p. Dep. NTIS, PC 
A03/MF AO1. 

A computer-controlled relay matrix for switching analog 
signal lines was installed in the test data processing facility. This 
relay matrix, which replaces the existing analog switching system, 
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offers increased reliability, manual override capabilities for relay 
selection, a visual display of the matrix interconnection status, and 
one-third more data lines available as inputs to the computer. Its 
most significant feature is the modular construction of the relay 
units. This construction allows interchangeability of the units should 
a failure occur and makes field repairs of the reed relays feasible. 
Volume II contains the wire lists, cable diagrams, and component 
layouts. 21 figures, 1 table. 


60726 A AB Effect of a bridge balance network on a 
semiconductor . Shay, W.M. (California Univ., 
Livermore (USA). tr Livermore Lab.). 23 Apr 1973. Con- 
tract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF A011. 

Pressure transducers and accelerometers that make use of 
semiconductors strain gages or have strain gages diffused on a silicon 
diaphragm cannot be used with a bridge balance network if one 
wants to achieve thermal zero compensation. Thermal zero compen- 
sation is compensating for the change in output due to temperature 
only, and is typically +-1.5 percent of the full scale output for a 
temperature change of 100°F. The reason for not using a balance 
network is the way in which the transducer is thermally compensat- 
ed. There are two ways to obtain thermal zero compensation with a 
semiconductor transducer: either match each individual gage to each 
other, or trim one-half of the bridge to match the other half of the 
bridge. It is the latter that is easiest to do and the method the 
manufacturers use. The method is described. 


60727 (UCRL—52319) Comparative router performance. Kelly, 
M.F. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Sep 1977. Contract W-7405-ENG-48. 197p. Dep. NTIS, PC 
A09/MF AO1. 

Thesis. 

Connecting the nodes of an electronic circuit physical design 
appears deceptively simple, but difficulties arise from the constraints 
placed upon the manner in which the connections can be made. This 
work is concerned with connections made in the environment of a 
printed circuit board or integrated circuit substrate where practical 
constraints define a general connection problem which remains, as 
yet, unsolved. The performance of three basic routing techniques-- 
wave front propagation, channel routing, and continuum line prob- 
ing--is compared. Statistical regression techniques were used. It was 
found that the line probe router exhibits the best overall perfor- 
mance, followed by the space router, and finally the Lee router. 61 
figures. (RWR) 


60728 Polarization characteristics of ring resonators with linked 
contours. Sardyko, V.I. Zh. Prikl. Spektrosk.; 24: No. 5, 803-808(May 
1976). (In Russian). 

A study is made of the characteristics of anisotropic ring 
resonators with linked contours. A look is taken at the schematics of 
linked resonators having one and two linking mirrors. Calculation is 
carried out by using Jones vectors and matrices. An analysis is made 
of various modes of opel complex resonator systems. It is 
shown that in a resonator with linked contours it is possible to attain 
such a regime of light generation, where the polarization of the light 
emission is determined only by an additiona! contour, and the 
frequency and Q-factor of the resonator are determined only by the 
main contour. As an example of such a resonator a description is 
given of a new anisotropic device which is placed in a supplemen- 
tary contour and which assures the separation of polarization planes 
of colliding waves in the main contour by 90°. A presentation is also 
made of other anisotropic resonators. (SJR) 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 58606, 60065, 60158 


60729 (CONS/2103—5) European waste-to-energy systems. Case 


study of the thermal complex of Brive, France. (Resource Planning 
Associates, Inc., Washington, D.C. (USA)). Jun 1977. Contract EX- 
76-C-01-2103. 37p. Dep. NTIS, PC A03/MF A0O1. 

The design, operation, performance reliability, maintenance, 
investment, and operating costs of a solid waste/sewage sludge 
treatment complex at the city of Brive in southern France are 
discussed in detail. The waste complex is composed of a waste 
incinerator for burning both solid municipal waste and dried sludge, 
a heat recovery operation, a sewage treatment unit, a sludge drying 
unit, and a multicyclone to control particulate emissions. Heat recov- 
ered during incineration is used to dry sludge from the sewage 
treatment unit and the dewatered sludge is added to the regular solid 
waste for incineration. The heat generated from burning 31,000 
metric tons of solid waste in 1975 could dry over 8 million of 
sludge. After 3 years of operation, the system performed well and 
was both reliable and environmentally acceptable. However, damage 
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to the refractory walls of the furnaces was a problem and resulted in 
a high replacement cost. (LCL) 


60730 (NP—22273) Report on construction of a solid waste 

energy recovery facility: New England regulatory guide. Huebner, D.; 

Day, D.; Pecoraro, J.; Keating, W.R. (New England Federal Re- 
i Council (USA). Energy Resource Development Task Force). 
ul 1976. 33p. TIC. 

The planning, environmental, and regulatory requirements 
that must be satisfied during the planning, design, construction, and 
operation of a solid waste energy recovery project are identified. In 
order to identify these requirements, the following types of facility 
development were assumed: dry fuel processing plants; waterwall 
incinerators producing steam and electricity; and pyrolysis facilities. 
The facility location is presumed to be ideal that is, wetlands, filling 
and dredging, etc., are not involved. The results are presented in 
tabular form which show the activity, agencies (federal or state), 
legal aspects, pertinent regulations, and requirements involved in 
planning, constructing, and operating solid waste energy recovery 
facilities in Maine, Massachusetts, New Hampshire, Rhode Island, 
and Vermont. (LCL) 


60731 (PB—266114) Magnetic separatica: recovery of saleable 
iron and steel from municipal waste. ..\ier, H.; Woodruff, K.L. 
(National Center for Resource Recovery, Inc., Washington, D.C. 
(USA)). Mar 1977. Contract EPA-68-01-2625. 30p. NTIS PC A03/ 
MF AOI. 

This pamphlet is an introduction to the technology, econom- 
ics and objectives of magnetic separation. It should serve as a 
preliminary planning and decision guide for a municipality consider- 
ing the addition of the magnetic separation process to its present 
solid waste management system. 


60732 (PB—266201) Residual waste management research and 
planning projects. Rucker, M.L.; Vitberg, A.K. (Environmental Pro- 
tection Agency, Washington, D.C. (USA). Div. of Water Planning). 
Feb 1977. 430p. (EPA—440/1—77-000). NTIS PC A19/MF AOl. 

This Residual Waste Management Research and Planning 
Projects Handbook contains selected abstracts of projects that are 
underway or have been completed, and publications that are avail- 
able on the subject of residual wastes and their impact on ground 
and surface waters. The abstracts are arranged by types of residual 
waste, i.e., sludge, liquids, and solids. The types are further catego- 
rized into the various kinds, i.e., commercial wastes, municipal 
wastes, industrial wastes, mining wastes, etc. The abstracts are cross- 
referenced where necessary. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 58015, 58016, 58325, 58952, 
58968, 58970, 59008, 60388, 60840 


60733 (ORNL/MIT—255) Determination of operating param- 


eters and dissolved oxygen concentration profile in a tapered, fluidized 
bed. Brian, B.W.; Ayala, J.S.; Eagleton, J.C. (Massachusetts Inst. of 
Tech., Oak Ridge, Tenn. (USA). School of Chemical Engineering 
Practice). 19 May 1977. Contract W-7405-ENG-26. 41p. Dep. NTIS, 
PC A03/MF AOI. 

Minimum and maximum operating flowrates, axial holdups, 
pressure and dissolved oxygen profiles were determined for a 4.5 m, 
273 liter, tapered, fluidized bed. Coal particles, totaling 36, 50, 75 
and 110 kg were fluidized with nitrogen and water. The solid and 
gas holdup profile was most uniform at the minimum liquid flowrate 
and a liquid to gas flowrate ratio of ten. Oxygen mass transfer, 
calculated for the 36 kg loading only, was greatest at the minimum 
gas and liquid flowrate with an overall mass transfer coefficient of 
approximately 0.08 min™*. 


60734 (PB—264065) Experimental evaluation of fuel oil additives 
for emissions and increasing efficiency of boilers. Final task 
report May 1972—Dec 1975. Giammar, R.D.; Weller, A.E.; Locklin, 
D.W.; Krause, H.H. (Battelle Columbus Labs., Ohio (USA)). Jan 
1977. Contract EPA-68-02-0262. 124p. NTIS PC A06/MF AOI1. 

The report gives results of an evaluation of the effectiveness 
of combustion-type fuel oil additives to reduce emissions and in- 
crease efficiency in a 50-bhp (500 kW) commercial oil-fired pack- 
aged boiler. Most additive evaluation runs were made during con- 
tinuous firing, constant-load operation of the boiler. Additives, both 
proprietary and pure compounds, containing alkaline-earth and tran- 
sition metals in concentrations between 20 and 50 ppm were effec- 
tive in reducing carbon particulate emissions by as much as 100 
percent when firing residual oil. They also were effective in reduc- 
ing emissions of smoke and polycyclic organic matter. No additive 
was found to be effective in reducing either NOx or SOx. Certain of 
these additives used in residual oil permitted an increase in overall 
boiler efficiency by reducing stack gas loss, without increasing 
particulate emissions. This iency gain, about 2%, was achieved 
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by: appropriate readjustment to permit boiler operation at lower 
excess air levels; and reducing the fouling of boiler heat-transfer 
surfaces. Both proprietary and pure compounds were found to be 
equally effective. Thus, if additives are used, cost savings can be 
maximized by using the less expensive pure compounds. 


60735 (PB—264068) Combustion additives for pollution control - 
a state-of-the-art review. Final task report May 1972—Dec 1975. 
Krause, H.H.; Hillenbrand, L.J.; Weiler, A.E.; Locklin, D.W. (Bat- 
telle Columbus Labs., Ohio (USA)). Jan 1977. Contract EPA-68-02- 
0262. 106p. NTIS PC A06/MF AO1l. 

The report is a state-of-the-art review of the potential of 
combustion-type fuel additives in reducing air pollutant emissions 
from oil and coal firing. It contains two complementary parts: a 
review of the relation of combustion mechanisms to additive action 
in controlling emissions; and a review of experimental investigations 
of combustion-type fuel additives. The technical literature review 
revealed relatively limited quantitative data from experimental inves- 
tigations on combustion additives in which conditions are well 
defined. However, there is evidence for some measure of control of 
emissions by fuel additives. The evidence for control by fuel addi- 
tives of visible smoke and carbon particulate is relatively strong; that 
for control of polycyclic organic matter is somewhat weaker. The 
evidence for control of NOx is quite weak. Significant control of 
SO, or total sulfur emissions by fuel additives does not appear to be 
possible, although SO; emissions can be reduced. Practical consider- 
ations and other possible limitations to the use of additives are also 
reviewed. 


60736 Oil burner for NO/sub x/ emission control. Anson, D. (to 
Electric Power Research Inst.). US Patent 4,023,921. 17 May 1977. 
Filed date 24 Nov 1975. 6p. 

A method and apparatus for producing heat from a liquid fuel 
in an oil burner with a low NO/sub x/-gas effluent are described. A 
small relatively higher velocity stream of air is directed concentric 
about a divergent spray or stream of ignited fuel oil in a primary 
flame zone in such amount that only a minor portion of the fuel can 
be combusted in said primary flame zone. The air is directed in such 
manner as to produce toroidal fluid circulation pattern atomizing the 
liquid fuel and establishing a stable flame. A small amount of 
recirculated flue gas (RFG) is immediately thereafter introduced 
concentrically about said primary flame zone in the general direction 
of fluid flow. Air is introduced concentrically thereabout in a 
secondary flame zone in the fluid flow path of said primary flame 
zone in at least sufficient quantity to burn the remaining combusti- 
bles. Oxides of nitrogen in the resultant effluent are suppressed by 
adjusting the amount of RFG and hence the flame composition and 
temperature. 


60737 Thermimax burner. Energy Dig. (London) ; 6: No. 2, 40- 
42(Apr 1977). 

The Thermimax is a multiple-orifice industrial gas burner 
produced by Dunlop in the United Kingdom. Any conventional 
gaseous fuel such as Natural Gas, manufactured gas, propane, 
butane, refinery fuel, etc., may be burnt, and it is possible to vary the 
fuel supply, still obtaining constant performance, without modifica- 
tion to the burner. Burners can be supplied with outputs from a few 
thousand Btu/h (1 kw) to 10,000,000 Btu/h (3 Mw) as standard and 
up to 50,000,000 Btu/h (150 Mw) to special order. In fact it has been 

most impossible to establish the upper stability limit of Thermimax 
burners. This is indicated oy the fact that a burner initially designed 
for 5,000 Btu/h (1.5 kw) will release up to 2,000,000 Btu/hr (600 kw) 
by increasing the fuel pressure. The burner heads for this type of 
equipment are usually constructed from high nickel materials. Under 
running conditions the burner is relatively cool, for example in a 
furnace at 1200°C the burner temperature may only be 200°C. 
However, there are occasions when the fuel and air to the burner 
may be turned off and the burner subjected to high back-radiation. 
The material is therefore selected for this condition. Burners are 
usually supplied complete with windbox and refractory quar! and 
are invariably designed for the specific requirements of each applica- 
tion whether this be for forced or induced air flow. A sample burner 
was i yee to a major manufacturer of consumer products and 
since then nearly 200 burners with automatic controls have been 
supplied to their two factories. Using Thermimax burners, fuel 
consumption has been reduced by more than 20%. 


60738 Design features and efficiency of convective gas ducts 
utilizing membrane heating surfaces. Parshin, A.A.; Levhenko, G.L,; 
Zaraiskii, S.1.; Shleifer, B.M.; Novikov, Yu.S.; Liseikin, I.D. (Tagan- 
rog Boiler Plant, USSR). Energ hi oenie; No. 2, 1-3(1977). 
(In Russian). 

Results of technical and economic analysis of utilization of 
membrane heating surfaces in convective gas ducts of high-capacity 
boilers are presented. It is shown that introduction of membrane 
surfaces helps to solve problems of reducing metal consumption, of 
enhancing industrialization of manufacture, reducing the assembly 
time, and cutting down the operating costs. 
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60739 Calculation of overall heat transfer in combustion cham- 
bers. Filimonov, S.S. (Krzhizhanovskiy Energ Inst, USSR). Heat 
Transfer - Sov. Res.; 8: No. 2, 40-48(Mar-Apr 1976). 

The article presents a method for calculating the overall heat 
transfer in combustion chambers, based on mathematical description 
of an approximate model of processes occuring in the furnace 
chamber, which is imagined to consist of four zones: the flue gas, the 
brickwork, the heated surfaces and the reaction surface. The capa- 
bilities of the method are demonstrated by using it to compute heat 
transfer in chamber furnaces of power-plant boilers and small labora- 
tory-type combustion chambers. 


60740 Critical rate of fluidization of the pulsating bed of a fine 
granular material. Bokun, I.A. (B SSR Power Eng Inst im. G.M. 
Krzhizhanovski). Izv. Vyssh. Uchebn. Zaved., Energ.; 28: No. 5-6, 148- 
150(1976). (In Russian). 

An analysis of the affect of the frequency of pulsations of a 
stream of gas on the critical fluidization rate is presented. 


60741 Particulate matter from oil burning boilers and furnaces: 
possible control programs for cities and states. Creekmore, A.T.; 
Sableski, J.J.; Offen, G.R. Wasington, DC; Air Pollution Control 
Association (1976). 22p. 

From 69. Air Pollution Control Association annual meeting; 
Portland, OR, USA (27 Jan 1976). 

This paper identifies possible control measures which Feder- 
al. State, or local control agencies might use to reduce particulate 
emissions in areas where the combustion of oil has a significant 
impact on air quality. To arrive at viable, effective controls, a 
comprehensive survey was conducted into such techniques as burner 
design changes, fuel restrictions, additives, mandatory periodic in- 
spection/maintenance programs and particulate collection devices. 
Emerging technology that may assist boiler and furnaces operators 
to achieve lower particulate emissions was also identified. The 
experiences gained by agencies with active particulate control pro- 
grams were evaluated, and their procedures included among the list 
of possible control measures where appropriate. These findings are 
summarized along with tabulations of possibie control measures 
according to their stringency and applicability to residential, com- 
mercial, industrial, and utility boilers and space heating furnaces. 11 
refs. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 58394, 60184 


60742 (BERC/RI—77/6) Drilling rate changes when air drilling 
is switched to mist drilling. Williams, C.R. (Energy Research and 
Development Administration, Bartlesville, Okla. (USA). Bartlesville 
Energy Research Center). Aug 1977. 12p. Dep. NTIS, PC A03/MF 
AOl 

Eight shallow (30-foot-deep) holes were drilled in four forma- 
tions to determine if the reduction in penetration rate that usually 
occurs when air drilling is changed to mist drilling might be due to 
the physical action of drilling a wet, soapy rock. The results showed 
an average loss of 9.3%, with the greatest loss occurring in limes- 
tone. The softest formation (claystone) showed only a 1.2% reduc- 
tion in penetration rate; the two sandstones averaged 10.0-percent 
loss; and the limestone showed a significant 15.8% loss. This indi- 
cates that the loss of penetration rate due to wetting the rock while 
mist drilling is small but would be significant when drilling a long 
interval. The findings indicate that when drilling hard rocks at the 
surface with mist instead of air, a penetration rate loss of approxi- 
mately 12% (compared to the drilling rate with air) will occur due 
to the effect of jetting the soapy water through the bit onto the 
formation being drilled. 


60743 (UCRL—79109) Controlled blasting calculations and ex- 
periments. Bryan, J.B.; Snell, C.M.; Heusinkveld, M.; Burton, D.E.; 
Bruce, A.L.; Lettis, L.; Butkovich, T.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1977. Contract W-7405- 
ENG-48. 11p. (CONF-770440—7). Dep. NTIS, PC A02/MF AOI. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
America (USA) (12 Apr 1977). 

A cooperative controlled blasting program was conducted by 
the U.S. Army Engineer Waterways Experiment Station (WES) and 
the Lawrence Livermore Laboratory (LLL). The Explosive Exca- 
vation Division of WES executed the field experiments in a grano- 
diorite medium on Wilson Mesa at the Naval Weapons Center, 
China Lake, California. In-situ measurements of ground motion and 
stress were made during these detonations, and WES is analyzing the 
ground motion data. The Earth Sciences Division of LLL assisted 
with experimental designs and is performing dynamic computer 
calculations to model the blasting experiments. Field experiments 
were designed using long cylindrical charges of high explosive 
typical of conventional blasting applications and selected to have 


ENGINEERING 6261 


geometrical symmetry which could be calculated using the two- 
dimensional TENSOR computer code. Subsurface measurements of 
acceleration, particle velocity, and stress at several depths and 
distances were made by WES. One blasting experiment included 
both pre-shot and post-shot coring to establish the fracture zone 
produced by the explosion. Several different chemical explosives 
were utilized in the experiments. The Chemistry of 
LLL characterized these explosives with laboratory experiments so 
that the explosive source could be properly prescribed in the com- 
puter calculations. Laboratory tests, field data, and computer calcu- 
lations have been used to develop the constitutive parameters of the 
granodiorite for the calculations. Both one-dimensional SOC and 
two-dimensional TENSOR computer calculations are being per- 
formed to simulate the field tests. Calculated ground motion and 
material damage parameters are compared with field observations. 
Preliminary results indicate that such calculations provide a useful 
tool in understanding explosive-rock interactions. 


60744 Clay-free wellbore fluid. Jackson, J.M. US Patent 
4,025,443. 24 May 1977. Filed date 17 Mar 1975. 8p. 

A clay-free, i.e., non-argillaceous wellbore fluid, having un- 
structured viscosity may be obtained by combining water with an 
additive composition comprising hydroxy alkyl guar gum and at 
least 10% of magnesia or magnesium hydroxide based on the weight 
of hydroxy alkyl guar gum. 


60745 Bit performance and tool life in deep well drilling. Marx, 
C. pp 161-171 of In Ninth world petroleum congress. Volume 4. 
London; Applied Science Publishers Ltd. (1975). 

From 9. World Petreleum Congress; Tokyo, Japan (11 May 


1975). 

See CONF-7505138—P4. 

Bit performance data from 97 deep wells drilled in Central 
Europe are evaluated. Average drilling conditions are defined as 
well as formations to be drilled. A total of 3170 bit ,:uns are studied 
with respect to bit life, drilling speed and total cost per meter. Effect 
of bit design, bit size and depth ranges on performance data are 
shown and discussed. Stabilizers, set according to optimum stabilizer 
placement theory, are analyzed for wear and cost per hour. 4 
statistical method for evaluation of bit performance and stabilizer 
data is presented. The application of down-hole motors for North 
Sea operation is briefly discussed. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 58129, 58192, 58916 


60746 (TAMU-SG—76-204) Foundation stability of buried off- 
shore pipelines. A survey of published literature. Report No. COE 174, 
Manley, R.N.; Herbich, J.B. (Texas Agricultural and Mechanical 
Univ., College Station (USA)). Feb 1976. 42p. Agricultural and 
Mechanical Univ., College Station. 

A literature survey dealing with foundation stability of buried 
offshore pipelines was conducted as preliminary to a laboratory 
investigation of scour around pipelines by wave action. Pipeline 
alignment, beach stability, soil type, wave parameters and scour are 
discussed as well as pipe flotation and need for soil exploration. A 
new idea of pipe anchoring is mentioned as well as recommendations 
for future research. Abstracts of the more important papers are 
presented, and annotated bibliography and references are given in 
the Appendix. 


60747 Offshore drilling structure. Anders, E.O. US Patent 
4,037,424. 26 Jul 1977. Filed date 23 Jun 1976. 10p. 

An offshore drilling structure of the semi-submersible type is 
described wherein holes connect a recessed area in the bottom of the 
floatable hull with the top of the hull, and reversibly acting thrusters 
are mounted within the holes. 


60748 Metisod and apparatus for connecting flowlines to under- 
water installations. Kirkland, K.G.; Masciopinto, A.J.; Owens, J.H. 
(to Armco Steel Corp.). US Patent 4,036,295. 19 Jul 1977. Filed date 
22 Apr 1976. 14p. 

A flowline is connected remotely to an underwater installa- 
tion, typically an underwater wellhead, by remote operations carried 
out from an operational base at the water surface by connecting an 
end of the flowline to a swivel which has a flow e coaxial with 
the axis of rotation of the swivel, guiding the swivel downwardly to 
a predetermined position at the underwater installation, then remote- 
ly connecting the swivel passage to a flow passage of the underwater 
installation, and then laying out the flowline while allowing the 
swivel to turn freely, whereby the end of the flowline connected to 
the swivel is allowed to assume a normal installed position which is 
not dependent upon a predetermined rotational disposition of the 
swivel. 





6262 ENERGY RESEARCH ABSTRACTS 


60749 Deep water engineering in the North Sea. I. Drilling and 
production platforms with reference to Forties field. 
Walker, R.C. (British Petroleum Co., London). pp 85-92 of In Ninth 
world petroleum congress. Volume 4. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

Problems associated with the design, construction, and instal- 
lation of steel structures for deep water are identified. How these 
problems have been resolved in the development of the four plat- 
forms for the BP Forties field in the North Sea is described. A 

eneral description of the platforms is given and particular areas of 
interest are highlighted and suggestions given for improvements that 
can be made in the light of the Forties field experiences. In conclu- 
sion, the future of steel structures for the developr.:nt of offshore 
fields in deep water is discussed. 


60750 DYPOSEMI: a semisubmersible platform specifically de- 
signed for dynamic Susbielles, G. (Institut Francais du 
Petrole, Rueil-Malmaison); Willm, P.; Nguyen Duc, X.; Alliot, J.M.; 
Goillandeau, F.; Martin, Y.; Vasseur, B. pp 429-450 of In Ninth 
world petroleum congress. Volume 4. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P4. 

The main characteristics and the most important test involved 
in designing a semi-submersible platform specially conceived for 
dynamic positioning are reported. DYPOSEMI is designed to oper- 
ate with practically no shut down all over the world in any kind of 
weather conditions (North Sea, iceberg zones), and to operate in 
deep water, where conventional mooring fitted rigs are unable to 
work, and to drill at a depth of 7000 m through 1000 m of water 
depth. In conclusion, comparison is made between DYPOSEMI and 
dynamic positioning drillship operations in two given areas, West 
Shetland and Labrador. The former has an advantage of about 15 or 
20% in efficiency. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 59943 


BRAYTON 
REFER ALSO TO CITATION(S) 58575 


PARTICLE ACCELERATORS 


REFER ALSO TO CITATION(S) 58570, 59532, 61327 


DESIGN, DEVELOPMENT, AND OPERATION 


60751 (LA—6736-MS) Tenth LAMPF users meeting, November 
7—9, 1976. Rosen, L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Mar 1977. Contract W-7405-ENG-36. 6p. Dep. NTIS, PC A02/MF 
AO0l. 

The text of a brief talk given before the Tenth LAMPF Users 
Meeting is presented. Progress made at the Clinton P. Anderson 
Meson Physics Facility is reported, and the schedule for current 
upgrading and typical operating cost increases are given. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


60752 Optimum particle bunching at the input to a linear accel- 
erator. Babushkin, A.V.; Bondarev, V.I.; Kabanov, V.S. Sov. Phys. - 
Tech. Phys. (Engl. Transi.); 22: No. 2, 215-218(Feb 1977). 

In linear proton accelerators with a high average current (~ 1 
mA) the particle loss must be low (~0.1—0.01%). This loss is due to 
particles which lie beyond the stability boundary for longitudinal 
motion. The bunching system at the input to the linear accelerator is 
optimized in an attempt to reduce this loss. Preference should be 
— to a two-gap buncher with both resonators tuned to the 

tal frequency of the accelerator. A buncher of this t 
ides a high capture coefficient, eta=86—88% and sebuies te 
to a low level (~ 0.015%). 
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AUXILIARIES AND COMPONENTS 


60753 Modification for sealing Dependex fittings with copper. 
Ekern, R. (Argonne National Laboratory, Argonne, Illinois 60439). 
J. Vac. Sci. Technol.; 14: No. 3, 828-829(May 1977). 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 61451 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 60799 


60754 (BNL—50611) Proceedings of the 1976 ISABELLE work- 
shops. (Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Con- 
tract EY-76-C-02-0016. 255p. (CONF-7605142—). Dep. NTIS, PC 
Al1/MF AOl1. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

Seven ISABELLE-sponsored workshops were held from 
May through August, 1976, each workshop dealing with a specific 
subject concerning the design of storage rings. Technical matters 
ranging from the confinement of high intensity beams of protons and 
antiprotons to the design of experimental apparatus were addressed. 
The summary papers for the workshops as well as a number of 
contributed papers are presented. A separate abstract was —— 
for ERDA Energy Research Abstracts (ERA) for each of the thirty 
papers. 


60755 (BNL—S50611, pp 1-9) Experimental halls workshop sum- 
mary. Thorndike, A. (Brookhaven National Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A brief discussion is given of: (1) pros and cons of open areas 
as compared with enclosed halls; (2) experimental hall needs of ep, 
anti p p, and other options; (3) hall for the lepton detector; and, (4) 
hall for the hadron spectrometer. 


60756 (BNL—S50611, pp 10-23) Summary of ISABELLE cryo- 
genic systems workshop. Brown, D.P. (Brookhaven National Lab., 
Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

The magnet cooling system for ISABELLE utilizes supercri- 
tical helium as the refrigerant instead of pool-boiling helium as in 
earlier proposals. This new and more cost-effective system is de- 
scribed with discussion of the design parameters for the refrigerator 
itself, turbomachinery required, and the refrigerant distribution 
system. The testing and prototype development program for ISA- 
BELLE cryogenic system components is reviewed. 


60757 (BNL—50611, pp 24-53) Lepton detector workshop sum- 
mary. Imlay, R.; Iwata, S.; Jacobs, S. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A discussion is given of the initial detector design, focusing 
on the cost estimates and on the inner detector modules. With regard 
to inner modules, the rate problem was examined for the closest 
elements, and the question whether one should use argon or lead- 
liquid scintillator calorimeters was discussed. New designs which 
involved major modifications to the lepton detector are considered. 
The major motivations for alternative designs were twofold. One 
was that the original detector looked quite expensive, and a study of 
the tradeoff of money versus physics had not really been done yet. 
The second point was that, since the physics region to be explored 
was totally new ground, one would like to leave as many options 
open as possible and build a detector that was as flexible as possible. 
A scaled-down version of the original design, which was strongly 
favored by this study, appears to save an appreciable amount of 
money with a small decrease in the initial physics scope. The more 
modular designs seem quite attractive, but not enough time was 
spent to demonstrate feasibility. 


60758 (BNL—50611, pp 54-68) Large hadron spectrometer 
workshop summary. White, D.H. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

An alternative design for a hadron spectrometer for the 
ISABELLE storage rings is described. The spectrometer system 
consists of a forward angle tagging spectrometer, a wide angle 
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spectrometer pair, and a central detector. A discussion is given of 
the hardware, software, and W production. (PMA) 


60759 (BNL—50611, pp 69-70) Thoughts on large acceptance 
spectrometer design in light of experience as a split field magnet user. 
Seiden, A.; Smith, D.B. (Univ. of California, Santa Cruz). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

Some brief comments are given on magnet design, detector 
design, and software. It is felt that, despite a relatively slow start of 
operation, the SFM is a very useful facility. 


60760 (BNL—50611, pp 71-76) Summary of longitudinal insta- 
bilities workshop. Chasman, R. (Brookhaven National Lab., Upton, 
NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A five-day ISABELLE workshop on longitudinal instabilities 
was held at BNL, August 9--13, 1976. Heavy emphasis was put on 
single bunched beam instabilities in the microwave region extending 
above the cut-off frequency of the ISABELLE vacuum chamber. A 
discussion is given of the mechanism governing the instability, and 
calculations as well as measurements of the longitudinal coupling 
impedances in the ISABELLE rings are described. 


60761 (BNL—50611, pp 77-85) Effective coupling impedance 
and the microwave instability. Messerschmid, E. (Univ., Freiburg i. 
B.); Month, M. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

Recent observations on the growth of beam density fluctu- 
ations have demonstrated the existence of longitudinal instabilities of 
individual bunches at very high frequencies. A single bunch could 
develop an unstable condition in spite of the damping character for 
unstable waves propagating along the top of a bunch. The main 
results of a theory for the fast bunch blow-up are presented. The 
predictions of this theory are consistent with both computational and 
experimental observations. 


60762 (BNL—50611, pp 86-91) Single-bunch longitudinal insta- 
bility. Sacherer, F.J. (CERN, Geneva). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A theoretical analysis is given of the recently observed micro- 
wave instability in storage rings. It is shown that one expects a 
threshold proportional to impedance R/sub S/ in the limit of very 
large or small resonator bandwidths, with the threshold lower by the 
bunching factor for the large bandwidth case. For intermediate 
bandwidths, the threshold should be proportional to the area under 
the resonance curve, so de-Qing resonators will have little effect in 
this region. 


60763 (BNL—50611, pp 92-96) Coupling impedance of a circular 
tube with periodically widened regions. Zotter, B. (CERN, Geneva). 


1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

Because of the stringent requirements on coupling impedance 
for beam stability (in ISABELLE vertical bar Z vertical bar/n 
should be less than a few ohms), a number of models are discussed 
which yield an estimate of the actual impedance seen by the beam. 
Special emphasis was given to the frequency region of a few 
gigahertz, where the tube can support propagating modes. 


60764 (BNL—50611, pp 97-109) Longitudinal coupling imped- 
ance structure in terms of Green's functions. Peierls, R.F. (Brookha- 
ven National Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

In discussing the longitudinal instability problem for a coast- 
ing beam in a conducting ring, an important consideration is the 
electromagnetic self coupling of a particular frequency component 
of the beam due to the presence of the conducting walls. This is 
parametrized by the longitudinal coupling impedance, which is the 
average voltage change, per unit amplitude of beam current at this 
frequency, experienced by a beam particle in one turn. By using a 
more general formulation of the problem in terms of Green's func- 
tions instead of electric fields, it is possible to understand the origins 
of these general features before specifying a particular configuration 
and to lay a convenient framework for carrying out detailed calcula- 
tions in some more complicated cases. In particular, the relationship 
is clarified between the impedance properties of cavities, pipes, and 
other components in isolation and when combined into a realistic 
machine. 
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60765 (BNL—50611, pp 110-119) Longitudinal coupling impe- 
— in a periodically loaded guide above cut off. Gluckstern, R.L. 


From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A bunched circulating proton beam will cause a 
ic fields to be generated in a metal wall vacuum structure. 
there are regions of the vacuum pipe which have different geometri- 
cal properties, such as vacuum naa probe regions, clearing elec- 
trode regions, etc., it is possible for the beam to excite modes which 
can travel, as in a periodically loaded waveguide, with the velocity 
of the beam bunch. In this case, a longitudinal beam i ility can 
be set up, limiting the current which can be circulated. This limit is 
related to the “coupling impedance” of the electromagnetic struc- 
ture. An approximate calculation of this coupling impedance is 
presented. 


60766 (BNL—50611, pp 120-122) Summary of experimental in- 
a to workshop. Sandweiss, J. (Yale Univ., New Haven); Month, 
. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

An ISABELLE workshop of the summer 1976 series, which 
was held at Brookhaven August 16—20, focused on the design and 
utilization of the experimental insertions. The goals of the workshop 
= outlined, and a few general remarks about the results are present- 
ed. 


60767 (BNL—50611, pp 123-125) Summary of 
design group. Sandweiss, J. & ale Univ., New Haven). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

The basic goals of the experimental design up were two- 
fold. First, the study was asked to provide information which would 
be useful in estimating experimental operation and equipment bud- 
gets, for ISABELLE. In addition, the study was to check in depth, 
at least for a few typical experiments, that the ISABELLE design, 
including insertions and halls was indeed compatible with the suc- 
cessful execution of the experiment. A list is given of the experimen- 
tal design efforts carried out during the workshop. 


60768 (BNL—S50611, pp 126-140) Scenario group 
Thorndike, A. (Brookhaven National Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

The scenario is given which provides a plausible sequence of 
events for ISABELLE from FY 1980 to 1990. No doubt reality will 
be quite different. The scenario is based on the construction schedule 
of the 1976 proposal. Assembly and testing of the accelerator will 
occur until the end of FY 1983, and the next six years will provide 
pp interactions for the initial high energy physics research. 1990 
any temporary conditions associated with a of ISABELLE 
should be a thing of the past and all experimental capabilities fully 
utilized. 


60769 (BNL—50611, pp 141-143) Two suggestions to improve 
the utilization of ISABEL Thorndike, A. (Brookhaven National 
Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

Two suggestions are outlined which are aimed at improving 
the efficiency of work in experimental areas by improving the 
information available to experimenters. The ideas relate to: (1) 
communications between the experimental hall and the data acquisi- 
tion room; and (2) beam information via computer. 


60770 (BNL—50611, pp 144-169) Report of the radiation group 
on radiation backgrounds and damage in the ISABELLE intersection 
regions. Ludlam, T. (Yale Univ., New Haven); Kistiakowsky, V.; 
Toohig, T.E. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

The Radiation Group was charged to examine radiation as- 
pects of the current ISABELLE design and the projected experi- 
mental arrangements. Some —_ of questions to be addressed 
were: (1) how does the overall shielding design impact the experi- 
mental design, (2) what backgrounds might be ex from the 
proposed beam scraping, shaving, etc. schemes, (3) what are the 
radiation damage considerations for experimental electronics near 
the beam, and (4) what backgrounds might be expected in an 
experiment from operation of another experiment in the same or the 
adjacent intersection region. A review is given based on the ISA- 
BELLE Proposal, The Proceedings of the 1975 ISABELLE 
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Summer Study, and the estimate of ISABELLE shielding require- 
ments by Stevens and Thorndike. 


60771 (BNL—50611, pp 180-187) Small angle single arm spec- 
trometer. Chien, C.Y. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A study is given of an experiment described in the 1975 
Summer Study to review the adequacy of the apparatus for its 
physics goals, equipment needs, logistic needs, vacuum chambers, 
compatibility with other experiments and to summarize its impacts 
on ISABELLE. The spectrometer is designed to study single parti- 
cle inclusive spectra near x = | with particle identification and good 
momentum resolution. 


60772 (BNL—50611, pp 188-195) Elastic scattering and diffrac- 
tion dissociation in the angular range 0 to 50 mrad. Limon, P. (Fermi 
National Accelerator Lab., Batavia, IL); Majka, R. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A discussion is given of elastic scattering experimental facili- 
ties for ISABELLE. The diffraction dissociation experiment requires 
moving the straight section quadrupoles and is not likely to be done 
in the first years of ISA operation. The diffraction dissociation also 
places stringent requirements on the rate capabilities of the detectors 
and may be better done in a different setup such as the large hadron 
detector designed at this year’s workshop. The experiment should 
begin with the magnets in place. 


60773 (BNL—50611, pp 196-198) Large agg! two arm mag- 
netic spectrometer at ISABELLE. Knapp, B.; Lee, W. 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A discussion is given of the use of a large aperture double arm 
spectrometer similar to experiments described in the 1975 ISA- 
BELLE Summer Study for Po resolution measurements of massive 
lepton pairs (u* p™, e*e”, p*~e*~) and high p perpendicular to 
single leptons. The pe SEs objectives of the experiment are to 
detect the Z° (weak intermediate neutral boson) and the W*~ (weak 
intermediate charged boson). In addition, one might find very mas- 
sive stable vector mesons and massive stable hadrons with leptonic 
or semileptonic decays. 


60774 (BNL—50611, pp 199-210) Study of hadrons at large 
transverse momentum. Peoples, J. (Fermi National Accelerator Lab., 
Batavia, IL). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

The production of particles with large transverse momentum 
has been reviewed in the past for ISABELLE. The original objec- 
tive of the study given was to determine what requirements such an 
experiment placed on the insertion region and what equipment 
would be needed to do the experiment. The discovery of charmed 

articles and the growth of the evidence in favor of the existence of 
Jets in hadron-hadron collisions were obtained from experimental 
data which did not exist a year ago. For these reasons the physics 
which could be studied with a large aperture spectrometer was 
reexamined. 


60775 (BNL—50611, pp 211-213) Some notes concerning ISA- 
BELLE electronic instrumentation. Schwartz, M. (Stanford Linear 
Accelerator Center, CA). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A discussion is given to stimulate early thought relative to the 
electronic instrumentation which will be required at ISABELLE at 
the inception of its experimental program. This represents a unique 
opportunity to approach the instrumentation problem rationally, 
making provisions for most of the needs in the various intersection 
regions at minimal cost. In particular, as will be seen, it may be 
possible to develop a number of specialized integrated circuits which 
will go a long way toward facilitating the rapid acquisition and 
examination of data. 


60776 (BNL—S50611, pp 214-218) Overview of machine study 
group. Month, M. (Brookhaven National Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A discussion is given of the range of flexibility of the ISA- 
BELLE collision region parameters, the constraints imposed by the 
ISABELLE “operational philosophy,” and the implications with 
respect to machine performance of six insertions rather than eight. 
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60777 (BNL—50611, pp 219-223) of insertion 
figurations. Garren, A. (Univ. of California, Berkeley); Johnson, D 
1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

n Proceedings of the 1976 ISABELLE weiiem. 

A study was made during the 1975 Summer Study of the 
effects of including one low-beta insertion with seven normal ones in 
ISABELLE. During the 1976 Workshop, these studies were ex- 
tended to two other cases: one high-beta insertion and two low-beta 
insertions. The beta values at the crossing points for the three cases 
are calculated. 


60778 (BNL—50611, pp 224-226) Possible effects of lowering 
the periodicity in ISABELLE. Parzen, G. (Brookhaven National 
Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

The replacement of one or more of the standard insertions by 
either a low-8 or high-f insertion will reduce the periodicity of 
ISABELLE, with resulting effects on the particle dynamics. Some 
of the possible dynamics effects are listed and discussed. 


60779 (BNL—50611, pp 227-235) Chromaticity correction in 
ISABELLE with low-8 insertions. Wiedemann, H. (Stanford Linear 
Accelerator Center, CA). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

To maximize luminosity in a storage ring, the natural chroma- 
ticities, e.g., the linear changes in the betatron frequencies with 
momentum, are pushed to very large values. These chromaticities 
have to be compensated by means of sextupole magnets. To compen- 
sate for the vertical as well as the horizontal chromaticities, two 
families of sextupoles are needed. Large chromaticities as they 
appear in storage rings like ISABELLE, PEP, and PETRA, howev- 
er, are accompanied by other perturbations that should not exceed 
certain values. Some of these perturbations and possible compensa- 
tory methods are discussed. 


60780 (BNL—S50611, pp 236-238) Electron clearing and dimen- 
sional tolerance for the ISA chamber. Herrera, J.C. (Brookhaven 
National Lab., Upton, NY). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

In the straight sections of the ISA ring, the clearing of the 
low energy electrons produced by the beam-gas collisions will take 
place by longitudinal motion. Thus, an electron of low energy, 
which is prevented from escaping transversely by the attractive field 
of the beam, will receive successive kicks by the circulating protons 
and thereby acquire sufficient energy to travel longitudinally toward 
the clearing electrodes. However, a discontinuity or step in the 
chamber diameter, which occurs within an axial distance equal to a 
few diameters, gives rise to a potential difference along the chamber 
axis. An estimate of the magnitude of the diameter discontinuity that 
can be tolerated without a clearing electrode is given. 


60781 (BNL—50611, pp 239-240) Vacuum guidelines for ISA 
ga Edwards, D. Jr. (Brookhaven National Lab., Upton, NY). 
1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

Vacuum requirements place design restrictions on the ISA 
insertions. The vacuum tube diameter, given a distance L between 
pumps, is determined by the desorption of molecules from the wall 
under the impact of ions created by the beam, whereas the thickness 
of the tube must be sufficient to prevent collapse. In addition, the 
a vacuum chamber must be able to be baked out at approximate- 
y 200°C. 


60782 (BNL—50611, pp 241-246) Workshop on phase space 
— Courant, E.D. (Brookhaven National Lab., Upton, NY). 
1 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A discussion is given of phase s damping (“cooling”) of 
particle beams. Interest in this topic derives chiefly from the possibil- 
ity that antiproton beams produced by collision of an intense proton 
beam with a target can be compressed in phase s . This could 
make it ible to accumulate antiproton beams in a storage ring 
repeatedly, thus leading to a relatively high stacked anti p beam 
suitable for anti p p cullibiens with interesting luminosities. 


60783 (BNL—50611, pp 247) Electron cooling o pedestrians. 
Pondrom, L. 1976. 





DEC. 31, 1977 


From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE workshops. 

A brief discussion is given of electron cooling, a method of 
decreasing the transverse kinetic energy of protons in a storage ring 
by Coulomb collisions with electrons moving with the same longitu- 
dinal velocity. 


60784 Study of the radiative polarization of beams in the VEPP- 
2M storage ring. Serednyakov, S.1.; Skrinskii, A.N.; Tumaikin, G.M.; 
Shatunov, Y.M. (Nuclear Physics Institute, Siberian Division, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transi.); 71: No. 6, 
1063-1067(Dec 1976). 

The radiative polarization of beams in the electron-positron 
storage ring VEPP-2M has been studied experimentally. The polar- 
ization of a single beam was measured by the change in counting rate 
of particles scattered within a bunch on resonance depolarization by 
an external electromagnetic field. The experimental values obtained 
for the time and degree of polarization are in good agreement with 
theoretical predictions. It is shown that it is possible to traverse the 
beam energy region 450—670 MeV without destroying the polariza- 
tion. Preservation of the polarization in the presence of an intense 
colliding beam has been demonstrated. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 60990, 60991, 61792 


60785 Low self-bias variable gap diode. Gilbert, R.M. US Patent 
3,987,305. 19 Oct 1976. Filed date 10 Jun 1975. 6p. 

A parallel-plate variable-gap diode is described which is used 
to detect X and gamma radiation pulses. The collector of the diode is 
comprised of an interior circular portion and a concentric external 
annular portion, the collecting surfaces of which are coplanar and 
noncontiguous. A shielded low-inductance resistor ring shunts the 
bulk of the sampled current back through the annular portion of the 
collector to the emitter thereby reducing self-bias efiects. The cen- 
tral location and relatively small size of the current sampler minimize 
the perturbing influence of the walls at the periphery of the cavity. 
A one-dimensional electron transport analysis can therefore provide 
the link between the incident radiation and the observed current 
response of the diode. The cylindrical walls of the cavity are 
interchangeable spacers which permit the variation of separation 
between emitter and collector. 


60786 (ANL-PHY—1972B) Position-sensitive proportional- 
counter system for use in the Enge split-pole spectrograph. Green- 
wood, L.R.; Stoltzfus, J.C.; Katori, K.; Cameron, C.P.; Braid, T.H. 
(Argonne National Lab., Ill. (USA)). May 1972. Contract W-3i-109- 
ENG-38. 41p. Dep. NTIS, PC A03/MF AOI. 

A variety of position-sensitive single-wire proportional 
counters with lengths up to 90 cm have been built and tested in the 
focal plane of the Enge split-pole spectrographs at the Argonne 
tandem accelerator and cyclotron. This report, which describes the 
counters, the associated electronics, and the data-handling proce- 
dures, is intended as an operating manual for general use of the 
system. Under ideal experimental conditions, the spatial resolution of 
the counters is about 1 to 1.5 mm (FWHM), dependent on the 
energy loss of the incident particle in the counter. The spatial 
response of the counters is linear to within 0.5% of the active length. 
Furthermore, the system contains a conventional proportional 
counter, behind the position counter, designed to provide particle 
identification based on the energy lost in the counter. Pulses from 
the two counters are normally analyzed in coincidence to provide 
excellent particle discrimination. Examples of typical experimental 
results are also presented. 


60787 (UCRL—78929) Modified A-B remmeter with improved 
directional and thermal neutral sensitivity. Hankins, D.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 27 
Jun 1977. Contract W-7405-ENG-48. 17p. (CONF-770720—1). Dep. 
NTIS, PC A02/MF AOl1. 

From 22. annual meeting of the Health Physics Society; 
Atlanta, Georgia, USA (3 Jul 1977). 

The Andersson-Braun remmeter was modified to improve the 
directional dependence of the instrument to thermal and fast neu- 
trons and increase its sensitivity to thermal neutrons. The modifica- 
tions consist of partially rounding the end of the instrument, moving 
the BF; tube forward by '/2 in., increasing the size of the holes in the 
boron-loaded polyethylene sleeve, replacing one of the boron-loaded 
end plugs with a polyethylene plug, changing the location of the 
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other end plug, and adding a small disk of cadmium over the hole 
where the BF; tube enters the moderator. The cost of making these 
modifications to the Lawrence Livermore Laboratory Andersson- 
Braun remmeters is approximately $50.00 each. These modifications 
to the instrument increase the thermal neutron sensitivity by a factor 
of approximately 3 when exposed at the side and a factor of 
approximately 9 at the end opposite the instrument packet. The high 
thermal sensitivity at the instrument packet end (a factor of approxi- 
mately 17) is eliminated, and the directional dependence to both 
thermal and fast neutrons is reduced to +-10% (except at the 
instrument packet end). The sensitivity of the instrument to fast 
neutrons is increased by approximately 15%. The sensitivity of the 
modified remmeter to intermediate-neutron energy is increased, and 

is similar to that of the 9-in. sphere. The readings of the modified 
instrument, the Andersson-Braun remmeter, and the 9-in.-sphere 
remmeter are compared with numerous spectra encountered in field 
application. 


60788 Position sensitive AE-E telescope. Stokstad, R.G.; Hens- 
ley, D.C.; Snell, A.H. (Oak Ridge National Lab., Tenn. (USA)). 
Nucl. Instrum. Methods; 141: No. 3, 499-503(15 Mar 1977). 

A position-sensitive solid-state detector has been combined 
with a gas-flow ionization chamber to produce a counter-telescope 
for the Z-identification of reaction products. A large solid angle is 
obtained without sacrificing good angular resolution. The data ac- 
quisition system places events in a large three-dimensional array (AE 
vs E vs position) located on a magnetic disc. Elements with Z=2-27 
have been resolved. 


60789 (LA-tr—77-35) Multilayer ionization fission chamber with 
cooling of the fissile targets down to 77°K. Aydemirskiy, P.; Bakalov, 
T.; Dermendzhiev, E.; Ilchev, G.; Konstantinov, K.; Chikov. , N. 
(Los Alamos Scientific Lab., N. Mex. (USA)). 1977. Translation by 
V. Manca of INIS-mf—1698. (CONF-740376—1). 14p. Dep. NTIS, 
PC A02/MF AO1. 

From 2. all-union conference on neutron physics; Obninsk, 
USSR (3 Mar 1974). 

A multilayer ionization fission chamber (IFC) with the fis- 
sionable targets and operating gas cooled down to the temperature 
of about 77°K is described. The results of the investigation of the 
multilayer ionization fission chamber with the operating gas mixture 
of Ne(70%) + He(23%) + N(7%) are presented. It is shown that 
the performance of the chamber does not change with the cooling of 
the targets and gas down to the temperature of liquid nitrogen. 


RADIATION DOSEMETERS 


60790 (PB—266768) Investigation of the various factors affecting 
the response of passive configuration track etch dosimeters to —— 
level hour exposure in radon and radon daughter atmospheres. Final 
report. Lovett, D.B. (General Electric Co., Pleasanton, Calif. 
(USA)). 21 Jun 1976. Contract H0232046. i67p. (NEDC—12632). 
NTIS PC A08/MF AO1. 

The work described in this report was directed toward identi- 
fying and devising methods to minimize the previously observed 
variability between working level hour exposures and the alpha 
particle track densities resulting on Track Etch films exposed to 
mine atmospheres containing radon and radon daughters. The dis- 
equilibrium between radon and its daughters was shown to directly 
affect the Track Etch film calibration factor. The wide range of 
disequilibrium states possible in mine situations amply se the 
variability in the previous tests. A file of published mine atmosphere 
composition data was compiled and was used, along with atmospher- 
ic compositions derived from several theoretical models of the 
atmospheric behavior, to evaluate the variability of several dosi- 
meter configurations and concepts. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 58453, 59615, 60786 


60791 (AD-A-—039860) A spherical plate electrostatic energy 
analyzer. Technical report. Perez, J.M.; Bailey, T.L. (Florida Univ., 
Gainesville (USA). Dept. of Physics). Feb 1977. Contract N00014- 
76-C-0127. 53p. NTIS PC A04/MF A0O1. 

A kinetic energy analyzer, to be used in proposed experimen- 
tal studies of ion-atom and ion-molecule collision eS has 
been designed and constructed. This instrument is of the electrostat- 
ic, 180 degree deflection type, and has hemispherical electrodes with 
radii of curvature of 1.400 and 1.600 inches respectively. The en- 
trance and exit defining slits are identical circular apertures, 0.020 
inches in diameter, 5; 3.000 inches apart. This configuration 
gives a nominal kinetic resolution of + or - 0.01E sub o, where E 
sub o is the mean kinetic energy of ions entering the analyzer. The 
device is designed to operate with E sub o greater than or equal to 5 
e.V, thus giving an optimum K.E. bandwidt’ for transmitted ions of 
Delta E sub 0 = + or - 0.05 e.V. First-order aberrations, and the 
effects of fringing E fields in the vicinity of the defining apertures, 
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have been taken into account quantitatively in the analyzer design. 
One of the most important applications of the analyzer will be the 
measurements of K.E. spectra of energetic ions produced in 25-5000 
e.V. collisions. For high resolution measurements (at E sub o approx 
5 e.V., giving Delta E sub o approx 0.05 e.V.), it is thus necessary to 
retard the fast ions leaving the collision region by a factor varying 
from about 5:1 to 1000:1. A relatively simple cylindrically-symmetric 
electrostatic lens system has been oy age for this purpose. The 
rather extensive calculations necessary for this design were carried 
out by means of a computer program, based on paraxial ray electron- 
ion optics. 


60792 (BNL-NCS—22500, pp 22-25) High-counting rate 47B-y 
system. Johnson, L.O.; Gehrke, R.J. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


60793 (HEDL-TME—75-130, pp ANL.1-ANL.5) Recalibration 
of Ge(Li) detector . Popek, R.J.; Heinrich, R.R. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

The method of standardization is reviewed. Two separate 
efficiency vs. energy curves are maintained; the K-factor curve 
remains unchanged while the curve used for nonfission rate analyses 
periodically (annually) is reevaluated. Also presented are the nuclear 
and physical constants currently being used in the analysis of the 
Ge(Li) counting data. 


60794 (N—77-20161) Performance analysis of on-board particle- 
or photon-counting experiments and the effects of processing and 
telemetry-rate constraints. Okkes, R.W. (European Space Research 
and Technology Centre, Noordwijk (Netherlands)). Jan 1977. 40p. 
(ESA-TM—168). NTIS PC A03/MF AOI1. 

The inherent limitations relevant to data extraction from raw 
input data obtained from particle or photon counting experiments 
are analyzed. The analysis is given in terms of the obtainable 
accuracy and resolution of the desired parameters describing the 
data source characteristics, such as particle energy and spatial distri- 
butions, intensity variation with time, and power spectral density. 
The effects of the standard ESA onboard processor and telemetry 
constraints in using the processing methods analyzed are evaluated. 
Possible benefits for the Exosat mission of applying the processing 
methods described are illustrated. 


60795 (RFP—2683) Sample positioning effects in x-ray spec- 
trometry. Carpenter, D. (Atomics International Div., Golden, Colo. 
(USA)). [nd]. 24p. Dep. NTIS, PC A02/MF AO1. 

Instrument error due to variation in sample position in a 
crystal x-ray spectrometer can easily exceed the total instrumental 
error. Lack of reproducibility in sample position in the x-ray optics is 
the single largest source of system error. The factors that account 
for sample positioning error are described, and many of the details of 
flat crystal x-ray optics are discussed. 


60796 Studies of a tetralin-based scintillator with possible appli- 
cations in neutron spectrometry. Abd El-Razek, M.M.; Thorngate, 
J.H. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Meth- 
ods; 141: No. 3, 477-481(15 Mar. 1977). 

Tetralin, because of its high hydrogen density relative to 
xylene (or toluene), was used to prepare solutions which contain 
different concentrations of the common scintillation chemicals, 
POPOP, PBBO or aNPO. Pulse height was found to increase by 
increasing solute concentrations, but pulse-shape discrimination 

ies were found to be better for less concentrated solutions. 
Addition of naphthalene to these solutions resulted in a marked 
improvement in or discrimination properties with no no- 
ticeable effect on pulse hei; ights. An optimum choice was a scintilla- 
tor consisting of 4 g PB and 120 g naphthalene per liter of 
tetralin. A comparison with the widely used scintillator, NE-213, 
showed that it had a pulse height response which was 14% greater 
than the tetralin scintillator. However, the comparison also owed 
that the pulse-shape discrimination figure of merit (R) associated 
with the tetralin scintillator was twice as that of NE-213. In general 
the tetralin-based scintillator showed promise for neutron detection 
purposes in the presence of a gamma-ray background 


of i 
(California Inst. of Tech., Pasadena (USA)); Lee, P. L. (Department 
of Physics and Astronomy. California State University, Northridge, 
California 91330, USA). Nucl. Instrum. Methods; 140: No. 3, 511- 
514(1 Feb 1977). 

The instrumental line width and the widths of the Ksub() X- 
ray lines of several medium heavy elements have been measured 
using radioactive sources and a transmission bent-crystal spectrom- 
eter in the DuMond geometry. The instrumental response was 
obtained by studying the —— of gamma lines emitted by each 
sample and the of the instrumental response on energy 
for energies from 31 keV to 177 keV was investigated. The instru- 
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mental line width in wave length units is found to be independent of 
energy for E<=80 keV and increases slightly with decreasing 
energy below that value. A Lorentzian X-ray line shape and a 
Gaussian instrumental response were folded and computer fitted to 
the experimental data points. The present results are compared with 
the calculated values including radiative, Auger, and Coster-Kronig 
widths. 


60798 Question of pure or applied research in developing coun- 
tries: Sioshansi, P.; Lohdi, A.S.; Rashiduzzaman Khan, M.D.; Payro- 
van, H.; Mardani, K.H. (Atomic Energy Organization of Iran, 
Teheran). Trans. Am. Nucl. Soc., Suppl.; 25: No. 1, 22(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 60757, 60758, 60759 


60799 (BNL—50611, pp 170-179) Interaction regions with small 
source size. Willis, W.J. (CERN, Geneva). 1976. 

From 1976 Isabelle Workshops; Upton, New York, United 
States of America (USA) (May 1976). 

In Proceedings of the 1976 ISABELLE worksho; 

It is often not clear what considerations really determine the 
size of an experimental apparatus. Spatial resolution in available 
detectors is often given as the answer; but this may be an oversimpli- 
fication, since the spatial resolution is itself a function of detector 
size. It is suggested that an important determining factor is the size of 
the source of the interactions. To illustrate this point, the design of a 
detector using a small axial field magnet and high resolution cham- 
bers and an imaging Cerenkov detector is considered. The configu- 
ration of the intersection region which provides the necessary small 
source size has been determined by the machine study group. 


60800 Focal plane instrumentation: a very high resolution 
MWPC system for inclined tracks. Bertozzi, W.; Hynes, M.V.; Sar- 
gent, C.P.; Creswell, C.; Dunn, P.C.; Hirsch, A.; Leitch, M.; Norum, 
B.; Rad, F.N.; Sasanuma, T. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Lab. for Nuclear Science). Nucl. Instrum. Methods; 
141: No. 3, 457-476(15 Mar 1977). 

A focal plane system has been developed for the MIT energy- 
loss spectrometer. The arrival time information from adjacent wires 
of one MWPC (s=2mm), is used to trace particle trajectories with a 
por resolution of 120m (2sigma) and an angular resolution of 
ess than 17 mrad (2sigma). The tracks are inclined to the MWPC at 
about 45°. The readout uses 3 delay lines connected to successive 
sense wires in a cyclical pattern. Coarse wire positions are deter- 
mined by differences and drift times by sums of signal arrival times 
at the ends of the delays lines. A Cherenkov counter provides a 
fiducial signal. Interpolation is independent of drift velocity since the 
drift is normal to the sense plane. A similar readout with a second 
chamber provides position information perpendicular to momentum 
plane. This information is used to correct on-line for focal plane 
curvatures and other spectrometer aberrations. Final momentum 
resolution is about 10~*. 


60801 Solid argon ionization chamber. Cobb, J.H. (Brookhaven 
National Lab., Upton, N.Y. (USA)); Miller, D.J. (University Coll., 
London (UK). Dept. of Physics). Nucl. Instrum. Methods; 141: No. 3, 
433-437(15 Mar 1977). 

Solid argon has been used for the sensitive medium of a 2mm 
thick ionization chamber on a laboratory scale. Minimum ionizing 
particles from a B-source were detected stably over long periods of 
time. Intense local irradiation from an a-source was observed to 
cause rapid poisoning of the argon. 


60802 Acoustic registration of high-energy neutrinos. Askar’ yan, 
G.A.; Dolgoshein, B.A. (P. N. Lebedev Physics Institute, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 5, 
213-214(5 Mar 1977). 

We demonstrate the feasibility of registering high-energy 
neutrinos by means of an acoustic pulse from a hadron shower 
produced by the neutrino at large depths. 


60803 Two-dimensional drift chamber. Atac, M.; Bosshard, R. 
(Fermi National Accelerator Lab., Batavia, Ill. (USA)); Erhan, S.; 
Schlein, P. (California Univ., Los — (USA)). Nucl. Instrum. 
Methods; 140: No. 3, 461-465(1 Feb 1977). 

A two-dimensional drift chamber with a thin printed-circuit 
tape delay line positioned between two close sense wires was built 
and tested in a muon beam at Fermilab. A spatial resolution of 
sigma=1 mm in the coarse dimension is obtained with a collimated 
5° Fe source and sigma=3 mm in the muon beam. 


60804 Transition radiators for electron identification at the 
CERN ISR. Cobb, J.; Iwata, S.; Palmer, R. (Brookhaven National 
Lab., Upton, N.Y. (USA)); Fabjan, C.W.; Nappi, A.; Struczinski, 
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W.; Willis, W. (European Organization for Nuclear Research, 
Geneva (Switzerland)); Kourkoumelis, C.; Lankford, A.J.; Rehak, P. 
(Yale Univ., New Haven, Conn. (USA)). Nucl. Instrum. Methods; 
140: No. 3, 413-427(1 Feb 1977). 

Transition radiators constructed from thin foils of lithium 
used to separate electrons from heavier charged particles at the 
CERN Intersecting Storage Rings (ISR) are described. The optimiz- 
ation of the system of the radiator and detector is discussed, leading 
to the choice of parameters for this design. The special features of 
the construction of a structure of lithium is described. Results of a 
number of different measurements of the transition radiation are 
given. 


60805 Solid state micro-detectors for high energy experiments. 
Kanofsky, A. (Lehigh Univ., Bethlehem, Pa. (USA). Dept. of Phys- 
ics). Nucl. Instrum. Methods; 140: No. 3, 429-432(1 Feb 1977). 

A new integrated circuit type solid state micro-detector is 
proposed. Its use in high energy experiments is discussed. 


60806 Use of a streamer chamber to study particle-nuclei interac- 
tions. Kanofsky, A. (Lehigh Univ., Bethlehem, Pa. (USA). Dept. of 
Physics). Nucl. Instrum. Methods; 140: No. 3, 433-439(1 Feb 1977). 

The use of a streamer chamber to detect all charged particles 
and nuclear fragments from high energy particle-nuclei collisions is 
discussed. Performance results from a recent experimental run using 
this technique are presented. 


60807 Programmable combinational logic trigger system for high 
energy particle physics experiments. Platner, E.D.; Etkin, A.; Foley, 
K.J.; Goldman, J.H.; Love, W.A.; Morris, T.W.; Ozaki, S.; Saulys, 
A.C.; Wheeler, C.D.; Willen, E.H. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Nucl. Instrum. Methods; 140: No. 3, 549-552(1 
Feb 1977). 

A fast logic system designed to select predetermined combi- 
nations of three hits in three detectors is described. Central to this 
system is a random access memory IC that was especially designed 
for this application. 


RADIOMETRIC INSTRUMENTS 


60808 (BNWL—2277) Application of direct peak analysis to 
energy ve x-ray fluorescence spectra. Nielson, K.K. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jul 1977. Con- 


tract EY-76-C-06-1830. 38p. Dep. NTIS, PC A03/MF AOI1. 

A modified Covell method for direct peak analysis has been 
applied to energy dispersive x-ray fluorescence spectra. The method 
is background independent and is well-suited to computerized data 
reduction. It provides acceptable precision, minimizes errors from 
instrumental gain shift, and permits peak overlap correction. Peak 
overlap errors exhibit both positive and negative nodes as a function 
of peak separation distance, and are corrected using concentration 
ratios determined from thin, single-element standards. Peak preci- 
sions and overlaps are evaluated as a function of window width to 
aid in width selection. Least-square polynomial smoothing prior to 
peak analysis significantly improves peak area precisions without 
significantly affecting their accuracies. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 60503 


60809 (AD-A—036669) Radiation-hardness testing of electronic 
devices: a survey of facitity dosimetry practices. Final report Jan—Sep 
1976. Humphreys, J.C.; Chappell, S.E. (National Bureau of Stan- 
dards, Boulder, Colo. (USA). Inst. for Basic Standards). Sep 1976. 
26p. (NBSIR—76-1135). NTIS PC AU3/MF AOI. 

As part of a program to develop better quality assurance in 
the measurement of total dose in the field of radiation-hardness 
testing of electronic devices, 2 survey was conducted at twelve 
radiation test facilities. The survey was carried out through personal 
visits during which various characteristics of the test facilities and 
dosimetry procedures were noted. This report summarizes the re- 
sults of the survey. Particular attention is given to the types of 
dosimetry problems perceived by the dosimetry personnel at the 
facilities as well as to general observations by the surveyor. The 
observations and information obtained through this survey led to 
some conclusions on where problems in total-dose measurements 
may occur. Some specific recommendations result and give direction 
to the program plan for developing more consistent measurement 
procedures within the radiation-hardness testing community. 
(Author) 


60810 (AD-B—008854) Second breakdown in the presence of 
intense ionizing radiation. Technical report. Pontius, D.H.; Smith, 


INSTRUMENTATION 6267 


W.B.; Baruah, A.; Budenstein, P.P. (Auburn Univ., Ala. (USA). 
Dept. of Physics). 20 Dec 1974. 86p. NTIS PC A0S/MF AOI. 

The role of intense pulses of ionizing radiation on the p(+) -n 
- p(+) diodes is discussed. Superimpsed on a high amplitude current 
pulse is a pulse of intense ionizing radiation from a Q-switched 
neodymium-glass laser. Photocurrents proportional to the radiation 
intensity are observed all the way to the threshold of damage by 
laser irradiation alone. The photocurrents do not affect the second 
breakdown transition until the intensity of the laser beam is close to 
that for destruction by the laser alone. In this regime, for diodes of 
high n-region resistivity, the second breakdown transition is delayed 
by the presence of the photocurrent pulse. This delay is associated 
with circuit inductance; the photocurrent pulse spike drives the 
voltage across the device to a low value or even reverses its polarity. 
Recovery of the voltage occurs with a time constant determined by 
the circuit. This is sufficient time for the junction, previously heated 
by a current pulse, to cool appreciably. No detectable change in 
delay time occurs for diodes having an n-region carrier density 
comparable to that produced by the photopulse or for forward 
biased diodes. In a study of the damage produced by the laser beam 
alone, no heating effects are detectable right up to the 
threshold. Damage occurs by vaporization of the silicon; the absorp- 
tion coefficient of silicon changes within a few nanoseconds by more 
than a factor of 10 at the damage threshold. 


60811 (SAND—76-0726) Radiation effects in optoelectronic de- 

vices. Barnes, C.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). 

— 1977. Contract EY-76-C-04-0789. 187p. Dep. NTIS, PC A09/ 
AOl. 

A summary is given of studies on radiation effects in light- 
emitting diodes, laser diodes, detectors, optical isolators and optical 
fibers. It is shown that the study of radiation damage in these devices 
can provide valuable information concerning the nature of the 
devices themselves, as well as methods of hardening these devices 
for applications in radiation environments. 


60812 (SAND—77-0357) Short-term annealing in silicon devices 
after fission and fusion irradiations. McKenzie, J.M. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 
45p. ~ NTIS, PC A03/MF AOl1. 

he described technique estimates the transient recovery of a 
semiconductor device to a short pulse of damaging radiation. Unlike 
previous techniques this method uses meaningful parameters, at 
relevant fluences, of typical mil. spec. devices. Using existing simula- 
tion facilities steady state (seconds) irradiations are and a 
Fredholm integral equation is unfolded to obtain the transient re- 
sponse. The technique, which is applicable to both neutron and 
gamma radiation, is demonstrated by a simulated neutron irradiation 
transient recovery experiment. Applied to weapons systems the 
technique facilitates accurate predictions of electronic recovery 
times after exposure of the system to a weapons burst. It also 
obviates the necessity of building new pulsed simulation machines 
for direct measurement of transient recovery. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 57862, 57863, 57888, 57889, 
57894, 57914, 58393, 58564, 59193, 59276, 59277, 59278, 59279, 
59291, 59292, 59304, 59306, 59308, 59309, 59310, 59568, 60551, 
60591, 60726, 61103, 61546 


60813 Ion source with capability of changing between operation 
modes. Jordan, H.; Sivers, C. US Patent 4,037,108. 19 Jul 1977. 
Priority date 3 Apr 1975, Sweden. 4p. 

A combined ion source capable of operating either in an 
electron-impact-ionization mode or in a chemical ionization mode 
and quickly shiftable from one mode to the other is described. It 
consists of a cavity into which a sample gas can be introduced to be 
ionized either alone or together with a reaction gas introduced into 
the cavity. The cavity has at least one opening for the introduction 
of ionizing particles, or radiation, into the cavity and another open- 
ing for the discharge of ions. A flexible band covers the exterior 
surface of the cavity between the openings. The band has suitable 
patterns of openings, each of which patterns cooperates with the 
various openings to provide a specific combination of openings. and 
at the same time adjusts the width of each opening used in each 
combination. 2 figures. 


60814 (BNL—22871) Critical choices for oceanographic data 
acquisition and telemetry systems. Rankowitz, S. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Jun 1977. Contract EY-76C-02- 
0016. 28p. (CONF-770678—1). Dep. NTIS, PC A03/MF A0O1. 
rom National sediment transport study - instrumentation 
a LaJolla, California, USA (16 Jun 1977). 
e engineering of a comprehensive data acquisition system 
between remote measuring stations and a central collection station is 
based on critical selection of options following a realistic consider- 
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ation of the constraints im by the particular application. The 
appropriate partitioning of functions within the system and a sensibie 
selection of techniques are governed primarily by these constraints 
and their inevitable economic consequences. The basic system con- 
siderations and constraints for an oceanographic data acquisition 
system are presented and discussed. Various signal transmission and 
conversion methods are considered. 


60815 (BNL—22929) New laser aerosol detector and monitor for 
use on high pressure gas streams. Harrison, W.E. Jr.; Shofner, F.M.; 
Miller, A.C. Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-77. 22p. (CONF-770801—21). Dep. 
NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

A new laser particulate detection instrument is described 
which continuously measures the level of particulate matter and oil 
aerosols directly in a high pressure gas stream. It was developed to 
monitor, in situ, helium at 15 atmospheres (1.5 MPa) that is used in a 
cryogenic refrigerator. The recent introduction of oil-injected screw 
compressors in cryogenic systems for increased mechanical reliabil- 
ity has increased the possibility of helium contamination at the input 
to the refrigerator above the =. level of a few parts per 
billion. The instrument uses ard scattering of laser light to 
detect particulate matter and accomplishes high sensitivity and sta- 
bility by using unique automatic compensation of the entire electro- 
optical train. High sensitivity and stability permit the measurement 
of particles of between 0.3 and 3 xm diameter in quantities down to 
24 micrograms per cubic meter, corresponding to 10 parts per 
billion. The instrument provides an analog voltage proportional to 
particulate mass concentration with a response time of about one 
second. The signal can be displayed on a chart reorder or a digital 
voltmeter or used for alarm purposes if preset concentration levels 
are exceeded. The direct measurement of particulate matter trans- 
ported by the process flow is independent of gas pressure, velocity, 
temperature and composition. 


60816 (BNWL-SA—5081(Rev.)) Optical sensors in gauging ap- 

Reich, F.R. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1 £c: 1976. Contract EY-76-C-06-1830. 18p. (CONF- 
7610125—i). Dep. NTIS, PC A02/MF AOI1. 

From 2. conference on automated inspection and product 
control; Chicago, Illinois, USA (21 Oct 1976). 

Optical sensors, such as solid state photodetector arrays can 
provide a basis for high speed, high accuracy gauging systems. The 
electro-optical nature of these devices requires design attention in 
three areas; optics, electronics and mechanical design. The interrela- 
tion of these parameters and two potential gauging concepts is 
discussed. 


60817 (DIB—77-07-513) The market for process control instru- 
mentation in France. Foreign market survey report. (Domestic and 
International Business Administration, Washington, D.C. (USA)). 
Apr 1977. 104p. 
The market research was undertaken to study the present and 
tential US share of the market in France for process control 
instrumentation; to examine growth trends in French end-user indus- 
tries over the next few years; to identify specific product categories 
that offer the most promising export potential for US companies; and 
to provide basic data which will assist US suppliers in determining 
current and potential sales and marketing opportunities. The trade 
promotional and marketing techniques were also reviewed. 


60818 (GAT—869) Isolated reference-free temperature monitor 
for high voltage equipment. Jacobs, M.E.; Hicks, J.B.; Lewis, W.M. 
(Goodyear Atomic Corp., Piketon, Ohio (USA)). 25 Feb 1977. 
Contract EY-76-C-05-0001. 27p. Dep. NTIS, PC A03/MF AOl. 

A thermocouple thermometer has been developed that is 
capable of monitoring temperature over a range of several hundred 
degrees Fahrenheit at very high electric potential, and displaying at 
a remote location at ground potential without losing sensitivity as a 
result of high voltages, magnetic effects, changes in ambient tem- 
peratures, or prolonged use. A thermocouple with reference junction 
compensation is used. Data transmission across the potential differ- 
ence is by light pulses through a shielded fiber optics light pipe to a 
demodulator and data output. Readout is in degrees Fahrenheit with 
0.1°F resolution. Various temperature com: tion circuitry is used 
to maintain stability with changes in pe temperature of the 
device is likely to find use where temperature 


transmitting unit. 
detection and monitoring are to be performed at greatly different 
electric potential, as with temperature measurements of operating 
transformers, circuit breakers and busbars. The device is covered by 
U.S. Patent Number 3,978,729; patent ri ts are assigned to the U.S. 


Government. Parts required to assemble the basic units can be 
obtained for approximately $200, wy a suitable counter for data 
output may cost $500 or more. The device may be assembled in one 
to two man-weeks; debugging, calibration and testing may take two 
or three weeks. The temperature monitor was developed for moni- 
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toring the temperature of process transormers and switchgear in 
gaseous diffusion plants. 


60819 (SAND—76-0550) Survey of secure alarm communication 
systems. Ahrens, J.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Dec 1976. Contract EY-76-C-04-0789. 26p. Dep. NTIS, PC A03/MF 
AOl. 

The results of a broad survey of techniques for providing 
secure communication links for alarm signals are presented. Catego- 
ries of security techniques are defined and include both protective 
systems and a number of supervisory techniques ranging from simple 
DC supervision to digital dialog operation with random encoding. 
Considerations which are specific to the particular application of 
installation are also discussed. An extensive annotated bibliography 
is included. 


60820 (UCRL—76191) Six-frame picosecond radiation camera 
based on hydrated electron Coutts, G.W.; 
Olk, L.B.; Gates, H.A.; St. Leger-Barter, G. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Jan 1977. Con- 
tract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF AO1. 

To obtain picosecond photographs of nanosecond radiation 
sources, a six-frame ultra-high speed radiation camera based on 
hydrated electron absorption phenomena has been developed. A 
time-dependent opacity pattern is formed in an acidic aqueous cell 
by a pulsed radiation source. Six time-resolved picosecond images of 
this changing opacity pattern are transferred to photographic film 
with the use of a mode-locked dye laser and six electronically gated 
microchannel plate image intensifiers. Because the lifetime of the 
hydrated electron absorption centers can be reduced to picoseconds, 
the opacity patterns represent time-space pulse profile images. 


60821 Temperature measurement error due to the effects of time 
varying magnetic fields on thermocouples with ferromagnetic thermoe- 
lements. McDonald, D.W. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Rev. Sci. Instrum; 48: No. 8, 1106- 
1107(Aug 1977). 

Thermocouples with ferromagnetic thermoclements (iron, 
Alumel, Nisil) are used extensively in industry. We have observed 
the generation of voltage spikes within ferromagnetic wires when 
the wires are placed in an alternating magnetic field. This effect has 
implications for thermocouple thermometry, where it was first ob- 
served. For example, the voltage generated by this phenomenon will 
contaminate the thermocouple thermal emf, resulting in temperature 
measurement error. 


60822 (LA-tr—76-14) Microscope fluorometer with 
control and a PDP-8/E computer. Software. Cytofluorometric analysis 
CYFLAN 108, Program description. Leemann, U.; Ruch, F. (Eidgen- 
oessische Technische Hochschule, Zurich (Switzerland)). 1976. 
Translation of Mikroskop-fluorometer mit schaltfolgesteuerung und 
computer PDP 8 E. Software. Zytofluorometrische analyse 
CYFLAN 108. Programmbeschreibung, 1973. 37p. Dep. NTIS, PC 
A03/MF AO1. 

The CYFLAN 108 program is presented for users of micro- 
scope fluorometers with sequence control. The program requires a 
PDP-8/E computer with at least 4K core storage, a buffered DR8 
E/A digital-I/O-interface, and an AD8-E/A analog-to-digital con- 
verter with an AM8-E/A multiplexer. (WHK) 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 58455, 58456, 58842 


60823 Optimizing measuring regimes in case of pulse neutron 
method. Bulatov, A.V.; Krivko, N.N.; Rezvanov, R.A. (Moskovskij 
Inst. Neftekhimicheskoj i Gazovoj Promyshlennosti (USSR)). 
Razved. Geofiz.; No. 70, 156-161(1976), (In Russian). 

An assessment was made for optimum measurement regimes 
involving the pulse neutron method with compensation for the effect 
of water content (PNM-CW). The work was performed by using a 
differential criterion of optimum value and exponential approxima- 
tion of the dependence of count rate upon probe length and time 
delay. Calculations were made to estimate the optimum measure- 
ment and error modes with account for various error groups. In the 
first approximation, the estimation of optimum measurement modes 
and PNM-CW was shown to be feasible with account for statistic 
fluctuations only. 
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EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


60824 (SAND—76-0725) Study of raised bridgewires in a pyro- 
technic device. Leslie, W.B.; Dietzel, R.W. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 27p. Dep. 
NTIS, PC A03/MF AOl1. 

Recent tests with actuators containing TiHo.«s-KC10, and 
conventional bridgewires have shown potential problems. Experi- 
ments have been conducted with raised bridgewires to try to demon- 
strate that they will give more reliable ignition. The test units were 
heated to 185°F for f ive hours, then cooled to -85°F for three hours, 
and the cycle repeated an additional six times. Following the thermal 
shock test, the units were exposed to a mechanical shock of 1500 g 
(200 ys pulse-approximate haversine) at ambient temperature. The 
acceleration was in a direction such that the powder column was 
forced away from the bridgewire. Each unit received a nondestruc- 
tive Electrothermal Response Test (ETR) after fabrication and after 
each of the two environmental tests. The ETR tests showed that the 
thermal contact between the bridgewire and the powder was not 
degraded after exposure to the two environments. Each unit was 
ignited by an electrical pulse while being maintained at a low 
temperature. Each unit ignited and gave a satisfactory output. It was 
concluded that a thin layer of powder around the bridgewire is 
sufficient to render any wall effect negligible and that the principle 
of the raised bridgewire in contact with TiHo.es-KC10, is worthy of 
further study, especially for use with ceramic headers which have a 
significantly higher thermal conductivity than glass headers. 


60825 (SAND—77-0577) Behavior of the longitudinal acoustic 
velocity in PBX-9404 during thermal decomposition. Sutherland, H.J.; 
Kennedy, J.E.; Nunziato, J.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jul 1977. Contract EY-76-C-04-0789. 15p. Dep. NTIS, PC 
A02/MF AOl. 

Acoustic wave experiments were conducted on the heteroge- 
neous explosive, PBX-9404, at a temperature of 116°C and a fre- 
quency of 1 MHz to study the influence of thermal decomposition 
on the mechanical response of the material. The longitudinal phase 
velocity was approximately 2.2 km/s and was found to be essentially 
independent of the extent of decomposition until the stabilizer was 
depleted. Thereafter, the velocity increased slowly with time as the 
temperature was maintained. Several possible explanations for this 
observation are discussed in light of some information obtained in 
post-test chemical analysis. 


60826 (UCID—17493) Technical support in electronic fuze ex- 
plosive trains. Hayes, B. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 21 Mar 1977. Contract W-7405-ENG-48. 
55p. Dep. NTIS, PC A04/MF AO1. 

An exploratory research and development program for tech- 
nical support in electronic fuse explosive trains is described. This 
program consisted of the following four main tasks: experimental 
determination of the critical energy for shock initiation of PBXN-5 
(HMX/Viton, 95/5) and PBX 9604 (Class E RDX/Kel-F-800, 96/4); 
develop, test and evaluate small scale quality control tests for 
assessing explosive component performance; conduct studies and 
preliminary tests on a candidate method for achieving safe and 
reliable stationary explosive trains; and demonstrate hydrodynamic 
calculations for realistic situations in support of fuze technology. 


60827 (UCRL—52000-76-8, pp 1-4) Electric gun: a versatile tool 
for a explosive initiation. Weingart, R.C. Aug 1976. 
nergy and technology review. 

The convenience, flexibility, and low cost of an electric gun 
made it possible to perform over 900 explosive-initiation experiments 
in one year. Flyer velocities in excess of 14 km/s and peak pressures 
in the range 1 to 160 GPa (10 kbar to 1.6 Mbar) was achieved in the 
explosives studied. The simplicity and reproducibility of the system 
make it attractive as a standard shock-sensitivity test for explosives 
as well as a useful tool in diagnostics development and equation-of- 
state studies. 3 figures. 


60828 Device for closing off a mine gallery especially for use to 
prevent of underground explosions. Dreker, R.; Endras, G.; 
Langerbein, B. (to Bergwerksverband GmbH). US Patent 4,036, 024. 
19 Jul 1977. Priority date 12 Jun 1974, German, Federal Republic of 
(F.R. Germany). 4p. 

A device om closing off a mine gallery, especially for use to 
prevent spreading of underground explosions is described. A bag of 
flexible substantially airtight material 1s first inflated with a gas under 
pressure, for instance air, until the inflated bag engages with its 
peripheral surface the inner face of the mine gallery, whereafter a 
flowable material is pumped into the interior of the bag, displacing 
the gas under pressure, which is permitted to escape through at least 
one overpressure valve provided in an uppermost portion of the 
inflatable bag. The material to be pumped into the interior of the bag 
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is of a nature which quickly hardens after being pumped into the bag 
to thus provide a solid barrier extending across the mine gallery. 


NUCLEAR 
REFER ALSO TO CITATION(S) 60883, 61115 


60829 (AD-A—036196) A modified pressure-impulse “7 
damage model. Final report. Schumacher, R.N.; i 
(Ballistic Research Labs., Aberdeen Proving Ground, ag MISA). 
Jan 1977. 52p. (BRL- MR—2724). NTIS PC A04/MF 

This report describes the validation of a new oie tech- 
nique which relates blast time histories to empirically determined 
structural damage levels. 


60830 (AD-A—036357) Experimental determination of scaling 
laws for contained and cratering explosions. Technical report. Bland- 
ford, R.R. (Teledyne Geotech, Alexandria, Va. (USA). Seismic Data 
Lab.). 4 May 1976. Contract F08606-76-C-0004,. 80p. (SDAC-TR— 
76-3). NTIS PC A05/MF AO1. 

Application of cube-root scaling to the observed RAINIER 
reduced displacement potential for tuff satisfactorily explains 
tral ratios over the yield range 0.7 to 1200 kilotons for NTS Pahute 
Mesa shots detonated below the water table and observed at KNUT 
and MNNV. The same theory extended to the time domain, assum- 
ing a reasonable value for the attenuation parameter of 
t+(star)=0.1, explains amplitude observations at KNUT and 
MNNV. However, for no reasonable value of t+(star) can the same 
reduced displacement potential explain the observed teleseismic (m 
sub b):(M sub s) slope of unity. The only plausible explanation seems 
to be that the waves emergent vertically downward are significantly 
different from those emergent vertically upward or nearly horizon- 
tally. No clear empirical scaling conclusions could be derived from 
the limited data for cratering events. Cratering explosions in the 
range 20-100 kt seem to generate substantially more Rayleigh waves 
than do contained explosions in nearly identical media. For body 
waves there seems to be approximately equal generation of low and 
high frequency waves, while cratering explosions seem deficient at 
intermediate frequencies, 1-3 Hz. 


60831 (AD-A—036443) Improved B -twer for determining 
seismic source depths from phase information. 
1 Jul—30 Sep 1976. Page, E.; Houck, R.; Bauman, R. (Ensco, Inc., 
Springfield, Va. (USA)). Sep 1976. Contract F08606-76-C-0003,. 19p. 
NTIS PC A02/MF AO1. 

Differential travel times for the propagation modes sP-P, sPP- 
PP, sPPP-PPP and sPcP-PcP were computed and polynominal 
surface fitted for computer access. 


60832 (AD-A—036478) Transient radiated fields from sources 
located on a planar surface. Final report. Smith, C.E. (Dikewood 
Corp., Albuquerque, N.Mex. (USA)). Jan 1977. Contract F29601-72- 
C-0087. 65p. NTIS PC A04/MF AO1. 

Expressions for the transient radiated electric fields of a 
planar array of sources are developed for elements having known 
field distribution, as well as time delay, located on an infinite, 
perfectly conducting, ground plane. The analysis of such arrays is 
based on a Green's function approach to the electric vector WF coir gre 
problem. Planar arrays of tw sources are analyzed in 
this manner using numerical computation of the appropriate super- 
position integrals and the related s time Green's function. Plots 
of the time history of the radiated far-fields are ted for various 
configurations and observation angles for constant amplitude distri- 
butions on each array element. 


CIVIL USES 
REFER ALSO TO CITATION(S) 58389, 59940, 60876 


60833 (USGS—474-245) Geologic effects of the long shot explo- 
sion, Amchitaka Alaska. McKeown, F.A.; Young, R.A.; 
Williams, W.P.; Brethauer, G.E. (Geological Survey, Denver, Colo. 
(USA)). Jun 1977. Contract EY-76-C-04-0474. 58p. Dep. NTIS, PC 
A04/MF AO1. 

The U.S. — Survey's participation in the documenta- 
tion and study of the geologic effects of the Long Shot 80 kiloton 
nuclear explosion detonated at a depth of 2,300 ft on Amchitka 
Island, Alaska, on October 29, 1965 is described. Documentation 
consisted principally of mapping and photographing visual surficial 
effects, measuring the flow of streams and water level of one lake, 
and level-line and geodimeter surveys to measure permanent dis- 
placement. The most obvious and common visual effect was frac- 
tured ground. This occurred as far as 3,700 ft north and 7,400 ft 
south of ground zero. Except within a few hundred feet of ground 
zero, most of the fracturing occurred in unconsolidated ground. 
Other less common effects were rockfalls and the movement of small 
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buildings and objects lying on the ground. No significant changes in 
streamflow were found. Several small ponds, however, were tilted a 
small fraction of a degree generally away from ground zero. Slump- 
ing of the banks of streams and ponds was common to a distance of 
about 2,000 ft. Mud geysers also occurred as far as about 2,000 ft 
from ground zero, but were not common. The level and geodimeter 
surveys showed as much as 1.4 ft of vertical displacement and about 
0.4 ft of right-lateral displacement across a fault whose closest point 
to ground zero is 800 ft. Study and interpretation of the survey data 
suggest that a total of about 5.6 x 10’ ergs of seismic energy may 
have been due to tectonic strain release along this fault. 


WEAPONRY 
REFER ALSO TO CITATION(S) 58551 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 61126 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 57907, 58288, 58474, 58999, 
59000, 59002, 59005, 59007, 59008, 59009, 60516, 60518, 60734, 
60735, 60736, 61103, 61126 


60834 (BNL—23103) Determination of atmospheric gaseous and 
sulfur compounds, Tanner, R.L.; Forrest, J.; Newman, L. 

(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 

EY-76-C-02-0016. 113p. Dep. 1S, PC A06/MF AOi. 


The corrosive influence of atmospheric sulfur compounds to 
man’s health and his environment has been demonstratably costly. 
Damage to building materials, textiles, animals, plants, and artworks 


have well documented and can in some cases be directly 
translated into financial loss. Indirect effects such as contribution to 
respiratory disease and increased death rates are more subtle but no 
less real. For both economic and ecological reasons, it has become 
imperative that atmospheric concentrations be m:aimized. Anthropo- 
genic sources of atmospheric sulfur compounds are principally the 
combustion of fossil fuels, which produce sulfur dioxide along with 
several percent of sulfur trioxide. The predominant form of atmo- 
spheric gaseous sulfur is sulfur dioxide, accompanied by small 
amounts of hydrogen sulfide and organic sulfur compounds such as 
mercaptans and sulfides. Aerosol sulfur exists primarily as sulfates, 
including bisulfate and sulfuric acid. The core of any monitoring 
system is the analytical instrument or technique. Methods for SO. 
sampling, calibration, and data acquisition and reduction are re- 
viewed. 305 references. 


60835 (COO— 1248-52) Electrical aerosol analyzer: calibration 
and Pui, D.Y.H.; Liu, B.Y.H. (Minnesota Univ., Minne- 
apolis (USA)). 1976. Contract EY-76-S-02-1248. 24p. (CONF- 
760349—2). Dep. NTIS, PC A02/MF AOI. 

From Aerosol measurement workshop; Gainesville, Florida, 
United States of America (USA) (23 Mar 1976). 

The Electrical Aerosol Analyzer (EAA) was calibrated by 
means of monodisperse aerosols generated by two independent tech- 
niques. In the 0.02 to 1 diameter range, the aerosol was generat- 
ed by electrostatic classification. In the range between 0.007 and 0.03 
pm, the aerosols were generated by the photo-oxidation of SO2 in a 
smog chamber. Calibration data are presented showing the perfor- 
— of the EAA as an aerosol detector and as a size distribution 

yzer. 


60836 (COO—2988-5) Formation and stability of sulfite species 
in aerosols, Eatough, D.J.; Major, T.; Ryder, J.; Hill, M.; Mangelson, 
N.F.; Eatough, N.L.; Hanson, L.D.; Meisenheimer, R.G.; Fischer, 
J.W. (Brigham Young Univ., Provo, Utah (USA); California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1977. Contract EY- 
76-S-02-2988. 30p. (CONF-770909—1). Dep. NTIS, PC A03/MF 
AOl. 


From International symposium on sulfur in the atmosphere; 
Dubrovnik, Yugoslavia (7 Sep 1977). 

Recent epidemiological and animal toxicological studies indi- 
cate that reactions between SO? and metal containing aerosols result 
in the formation of respiratory irritants. These studies point out the 
importance of understanding in detail the chemical species formed 
by such interactions. Using a combination of thermometric, ESCA, 
and PIXE analysis techniques, it has been demonstrated that both 
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inorganic and organic S(IV) species are stable constituents of aero- 
sols associated with pollution sources containing SO: and transition 
metals or with pollution sources resulting from the combustion of 
fossil fuels. The data indicate the inorganic sulfite species are a 
as complexes with Fe(III), CU(II), Zn(II), and possibly Pb(II). The 
concentration of these inorganic sulfite species is 10 to 30% of the 
sulfate concentration in primary aerosols produced by smelters. 
These inorganic sulfite species tend to be evenly distributed over the 
various particle sizes. Oxidation of S° or S(-II) species to form 
inorganic sulfite complexes or oxidation of the sulfite species to 
sulfate are both extremely slow, with time constants on the order of 
months. Aerosol samples collected from the plume, stack, or flue 
lines of coal burning facilities or collected in New York City or rural 
Utah produce sulfite when hydrolyzed with dilute aqueous acid. It is 
postulated this sulfite is produced from organic-SO2 adducts in the 
sample. These organic S(IV) containing species are predominantly 
found in the respirable size rangeand are present at from 5 to 50% of 
the sulfate concentration. It is probable that some of these S(IV) 
species play an important role in the removal of SO2(g) from the 
atmosphere to form sulfur containing aerosol species. 


60837 (COO—3573-22) Record of the accumulation of sediment 
and trace metals in a Connecticut, U.S.A., salt marsh. McCaffrey, R.J. 
(Yale Univ., New Haven, Conn. (USA). Dept. of Geology and 
Geophysics). 1977. Contract EY-76-S-02-3573. 67p. Dep. NTIS, PC 
A04/MF AOI. 

The nonlinear rate of accretion of a Connecticut salt marsh 
during the past century was estimated from the *"°Pb distribution 
with depth by assuming a constant flux of ?"°Pb to the surface. This 
rate was found to be in general agreement with the smoothed record 
of relative mean sea level rise measured independently by the New 
York City tide gage since 1893. The rate of deposition of Mn, Fe, 
Cu, Zn, Pb and total inorganic matter on the surface of the salt 
marsh may be calculated from the age and sediment properties 
measured at small depth increments. Changes in the inorganic matter 
content are attributed to variations in land use on the watershed 
since it was cleared for agriculture. Fe, Mn, and inorganic matter are 
principally derived from stream transport of eroding soil, while the 
observed increases in the fluxes of Cu, Zn, and Pb are largely 
explained as increased supply via the atmosphere during the period 
of industrialization since the Civil War. Salt es thus may 
supply a refined record of the deposition of trace metals from 
polluted air masses over long periods of time. 


(HASL—320) Review of current information on some 


(Energy Research and Development Administration, New York 
(USA). Health and Safety Lab.). Jun 1977. 53p. Dep. NTIS, PC 
A04/MF AO1. 

A review of recent information on the environmental levels, 
ecological effects and health effects of thirty five elements which 
may be released into the environment by the combustion of coal is 
presented. Elements discussed include: Ag, Al, As, B, Ba, Be, Bi, Cd, 
Co, Cr, Cu, F, Fe, Ga, Ge, Hf, Hg, In, Mn, Mo, Ni, Pb, Rb, Sb, Sc, 
Se, Sn, Sr, Te, Ti, Ti, U, V, W and Zn. Fourteen of these elements 
are found to be potentially harmful to organisms from various 
ecosystems either through direct contact or secondarily through 
incorporation in food chains. Of these, the trace elements found to 
be potentially harmful to man and usually other biota include: As, 
Be, Cd, Cr, Hg, Ni, Pb, Se, Sn and Tl. Those elements which are 
primarily deleterious to organisms other than man include: Ag, Cu, 
F and Zn. Another six elements, Ba, Bi, Co, Ga, Mn and Te, remain 
questionable as to whether they are of environmental concern. 
Vanadium is important as an indicator of the combustion of fossil 
fuels. (131 references) 


60839 (IIASA-RM—76-22) Regional air pollution impact: a dis- 
persion methodology developed and applied to energy systems. Dennis, 
R.L. (International Inst. for — Systems Analysis, Laxenburg 
eae Feb 1977. 44p. Dep. S (US Sales Only), PC A03/MF 
AOl. 


A methodology is presented to account for the dispersion of 
air pollution emissions at a regional level to arrive at ambient 
ground-level concentrations. Air pollution due to energy is a major 
concern. This methodology has particular relevance to studies of 
alternative futures and to long-range environmental policy analysis. 
The methodology is developed using detailed dispersion model 
results and a Smeared Concentration Approximation (SCA) Disper- 
sion Model is derived for Wisconsin using the methodology. A 

reliminary validation for sulfur dioxide and particulate matter pol- 
ution indicates that the methodology provides a reasonable picture 
of the urban air pollution concentrations. Results are presented to 
demonstrate that dispersion is important and relative impact is not at 
all proportional to a sector’s percentage of total emissions. The 
results of the use of the SCA method in specific case studies 
indicates the value the method has for addressing air pollution 
impacts. 
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60840 (PB—263453) Survey of emissions control and combustion 
equipment data in industrial process heating. Final report Jun 1974— 
Nov 1975. Ketels, P.A.; Nesbitt, J.D.; Oberle, R.D. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Oct 1976. Contract EPA-68-02- 
1821. 134p. NTIS PC A07/MF AO1. 

The report discusses the interaction between present and 
potential energy conservation measures and emission programs in 
various industries. Where energy conservation goals conflicted with 
emission control goals, the problems were ased on these 
assessments, research and development programs were recommend- 
ed to solve each industry's problems. The study was limited both to 
processes in which heat was obtained through the direct combustion 
of fossil fuels, and to emissions that are affected by combustion itself. 


60841 (PB—263682) RANN utilization experience (case studies 
22 through 31). Final report. Burger, R.M.; Massoglia, M.F. (Re- 
search Triangle Inst., Durham, N.C. (USA)). Aug 1976. Contract 
NSF-C76-17165. 288p. NTIS PC A13/MF AO1. 

This report contains case studies of the utilization of research 
results of ten Research Applied to National Needs (RANN) projects 
that were selected as representative of well utilized efforts. The 
selection. was based on data obtained in a sample survey designed to 
determine the extent of utilization of RANN research projects that 
were initiated in February 1972 and February 1973. These case 
studies followed twenty-one that were previously prepared and 
distributed, and will be followed by additional utilization case stud- 
ies. Findings and analysis are confined to the individual cases. 
Subject areas include: (1) Development of x-ray fluorescence analy- 
sis and application to atmospheric aerosols; (2) Dredge spoil distribu- 
tion and estuarine effects; (3) Laboratory cloud simulation to support 
weather modification research and field programs; (4) Feasibility 
study: coordination of data collection activities on the nation’s 
building inventory; (5) Biological conversion of organic refuse to 
methane; (6) Fire and smoke spread in corridors; (7) Computer 
abuses; (8) Problems and research priorities in the Rocky Mountain 
region; (9) Development of a plan to maximize the learning from 
destructive earthquakes; and (10) Research and development of 
lithium/sulfur secondary batteries. 


60842 (PB—266041) Stone preservatives: methods of laboratory 
testing and preliminary performance criteria. Final report. Sleater, 
G.A. (National Bureau of Standards, Washington, D.C. (USA). 
Center for Building Technology). May 1977. 83p. (NBS-TN—941). 
NTIS PC A05/MF AO1. 

Sponsored in part by National Park Service, Washington, 
D.C. 

Although numerous materials have been proposed as preser- 
vatives for stone in historic buildings and monuments, their efficacy 
is difficult to establish. A laboratory research program of accelerated 
simulated stone decay was used to obtain data on stone preservatives 
and to suggest criteria for their selection. Over 50 materials usable as 
stone preservatives were tested. Tests to simulate stone decay were 
of two types: (1) Exposure to combined weathering factors using a 
special test chamber for accelerated decay (CAD), in which chemi- 
cal attack, salt and water action, and thermal effects were simulated 
in one operation; (2) Exposure to single causes of stone decay using 
sulfurous acid fog, sodium chloride fog, water condensation/evapo- 
ration cycling, sodium sulfate penetration and crystallization, and 
ultraviolet radiation. Methods for measuring the effects of the expo- 
sures are given together with the test data; these have been used to 
set limits of acceptable performance in preliminary performance 
criteria for the selection of stone preservatives. The behavior of each 
stone preservative tested in meeting these criteria is given. No one 
stone preservative met all criteria. 


60843 (PB—266109) Inventory of combustion-related emissions 
from stationary sources (first update). Report for Jul 74-Jul 76. 
Dykema, O.W.; Kemp, V.E. (Aerospace Corp., El Segundo, Calif. 
(USA). Environment and Energy Conservation Div.). Mar 1977. 
354p. (ATR—76(7549)-1-REV-B). NTIS PC A16/MF AO1. 

See also report dated Sept 76, PB-261 081. 

The report describes the first 2 years of a study covering the 
combustion-related emissions phase of a 3-year program entitled, 
‘Analysis of NOx Control in Stationary Sources.’ The study is aimed 
at assisting in the establishment of priorities for detailed studies of 
techniques for the control of combustion-related emissions from 
stationary sources. The inventory includes emissions of oxides of 
nitrogen, hydrocarbons, carbon monoxide, and particulate matter, 
not only from stationary sources primarily involving combustion, 
but also from other stationary sources where combustion plays a 
secondary role. During the first year of the study, emissions were 
established for 1975 and 1980 from boilers, internal combustion 
engines, chemical manufacturing, and petroleum refining. During the 
second year, emissions were established for 1976 and 1981 for 
primary metals and hydrocarbon evaporation, as well as for the four 
industries studied the first year. The third year will cover mineral 
products, secondary metals, and wood products. The report identi- 
fies approximately 68% of particulate Aamo and between 93% and 
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97% of NOx, hydrocarbon, and carbon monoxide emissions from 
stationary sources. 


60844 (PB—266739) Calculation of selected rate con- 
stants over a diurnal range. a computer algorithm. Schere, K.L.; 
Demerjian, K.L. (Environmental Sciences np Lab., —— 
Triangle Park, N.C. (USA). Meteorolo and Assessment Div.). 
Mar 1977. 73p. (EPA—600/4-77/015). S PC A04/MF AOI. 
A computer program has been created and is described herein 
which employs the theoretical formulation of the photolytic rate 
constant to calculate these rate constants for specific chemical spe- 
cies over a diurnal time period in clear-sky conditions. A user of the 
program must specify the date, time and location for which the rate 
constants are desired. With this information and — data on 
zenith angles, solar irradiance, and species characteristics of 
tion cross-sections and primary quantum yields, which are provided 
in the program package, the computer program generates a diurnal 
range of photolytic rate constants for each The species 
included are NO2, Os, HONO, HONO:, H2CO, CHsCHO, and 
H2O2. The appendices to this report contain program and data 
listings as well as a User's Guide to program operation. The pro- 
gram-generated photolytic rate constants for NO2 are com to 
direct measurements of this quantity as taken at Research Triangle 
Park, N.C. during April 1975. The two methods are generally in 
close agreement after the theoretically computed rate constants are 
scaled by a simplistic method for the compensation of solar radiation 
attention by clouds. 


60845 (PB—266845) Environmental quality profile 1976. Techni- 
cal supplement: Alaska. (Environmenial Protection A, , Seattle, 
Wash. (USA). Region X). Apr 1976. 28p. (EPA—910/9-76-026A). 
NTIS PC A03/MF AO1. 

This report is a technical supplement to the 1976 REGION- 
AL ENVIRONMENTAL QUALITY PROFILE (EPA REGION 
X) and is designed to inform the reader about the general status of 
the environment within the state of Alaska. It is designed to report 
on the present status of Alaska air and water quality, trends in that 
quality, an analysis of the causes and effects of observed ution 
problems and EPA's view of the near term outlook for solving these 
problems. (Color illustrations reproduced in black and white.) 


60846 (PB—266874) Municipal environmental conservation com- 
missions in New York state. Doctoral thesis. Kundell, J.E. (State 
Univ. of New York, Syracuse (USA). Coll. of Environmental Sci- 
ence and Forestry). 4 May 1977. 400p. NTIS PC A17/MF AOI. 
Municipal environmental conservation commissions in New 
York State were studied to ascertain their viability as a means of 
protecting the local environmental quality. Municipal socioeconomic 
information was obtained from the 1970 census land use informa- 
tion was extracted from the Land Use and Natural Resources 
(LUNR) study. A telephone interview was conducted gen hong 
commission members and 26 mayors and town supervisors. Statisti 
cal analysis of the data was conducted on a CDC 3200 com 
utilizing subprograms from the Statistical Package for the ay 
Sciences (SPSS). The data substantiated that conservation commis- 
sions are a viable means of protecting the local environment. Factors 
influencing commissions’ success include: leadership, membership, 
perceivable environmental problems, communications, perp eg 8 
resources, the mode of operation of the commission, and the rela- 
tionship established with the decision-making body. (Color illustra- 
tions reproduced in black and white.) 


60847 (PB—266923) Environmental effects of - abstracts 
of selected projects supported by EPA funds. Interim report. Johnson, 
P.L. (Oak Ridge Associated Universities, Inc., Tenn. (USA)). Apr 
1977. 186p. NTIS PC A09/MF AOI. 

This report contains project abstracts prepared for an Envi- 
ronmental Effects of Energy Conference held at Savannha, GA, on 
December 2 and 3, 1976, to review two segments of the Environ- 
mental Protection Agency's interagency energy/environment pro- 
gram: ecological effects and environmental transport processes. 


60848 (PB—266949) Iowa department of environmental quality: 
‘IS - ‘76. (lowa Dept. of Environmental Quality, Des Moines 
(USA)). 1976. 24p. NTIS PC A02/MF A011. 

Activities of the lowa Department of Environmental Quality 
are highlighted in its annual report for 1975-76. Topics covered are 
Organization, Emergencies, Programs, Monitoring, Rules, Permits, 
Enforcement and Regional Offices. 


(PB—266960) Regional air pollution —- sulfur com- 
pounds and particulate size distribution inventory. Final report. Litt- 
man, F.E.; Griscom, R.W.; Wang, H. (Rockwell International Corp., 
Creve Couer, Mo. (USA). Air Monitoring vee Apr 1977. Con- 
tract EPA-68-02-1081. 54p. NTIS PC A04/MF 

In conjunction with the Regional Air Pollution Study being 
conducted in the St. Louis Air Quality Control Region (AQCR), a 
methodology for estimating the amount of sulfur trioxide (SOs) 
emitted by combustion sources was developed. It is based on SO2/ 
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SOs; ratios determined both experimentally and from literature sur- 
veys. The most likely value appears to be 1.85% of the SO2 emis- 
sions. On this basis, about 22,000 tons of SO; are emitted yearly from 
combustion sources. A fine particle size inventory for the area was 
also developed. The inventory gives a breakdown of particulate 
emissions in the range of 7 to .01 microns, based on production rates 
and collection efficiencies for point sources in the St. Louis AQCR. 
The information on the SO2/SOs ratios and the particle size break- 
down is stored in the RAPS Data Handling System. 


60850 (UCRL—13759) Snow and ice scavenging. Pitter, R.L. 
(Oregon Graduate Center, Beaverton (USA)). 1977. Contract W- 
7405-ENG-48-2027803. 101p. Dep. NTIS, PC A06/MF AO1. 
Theoretical or semi-empirical relations were evaluated for 
several microphysical attachment mechanisms as applied to snow 
and ice scavenging of aerosols. It was found that inertial impaction is 
usually the dominant mechanism if the aerosol particle Stokes 
number exceeds a critical value. For smaller aerosol particles, elec- 
trostatic deposition is the dominant mechanism if the bodies are 
oppositely charged of mean thunderstorm charge. The remaining 
mechanisms investigated yield about three orders of magnitude 
lower scavenging kernals. A numerical model was developed and 
utilized to incorporate inertial, hydrodynamic, gravitational and 
electrostatic (coulombic) forces in order to determine trajectories of 
aerosol particles about snowflakes and ice crystals. 135 references. 


60851 Process for recovering sulfur from sulfur dioxide. Hender- 
son, J.M.; Pfeiffer, J.B. (to Asarco Inc.). US Patent 4,027,001. 31 
May 1977. Filed date 12 Apr 1976. 10p. 

Decrepitation of the catalyst occurring in the initial upstream 
portion of the catalyst bed of the reaction zone in a process for 
catalytically reducing sulfur dioxide to obtain elemental sulfur is 
avoided or minimized by employing as the catalyst in at least the 
initial upstream portion of the bed a supported sulfate of an iron 
group metal. 


60852 Process for removing nitrogen oxide from a waste gas. 
Takahashi, N.; Murakami, N. (to Mitsubishi Jukogyo Kabushiki 
Kaisha). US Patent 4,024,219. 17 May 1977. Priority date 21 Aug 
1974, Japan. 8p. 

A process for removing nitrogen oxide contained in a waste 
gas is disclosed which includes oxidizing the nitrogen oxide to 
nitrogen dioxide by mixing the gas with nitric acid vapor in the 
presence of porous adsorbing agent such as silica gel, colloid earth, 
alumina, molecular sieves or the like and removing the nitrogen 
dioxide by absorption with an alkali aqueous solution. 


60853 Gas turbine emission measurement instrument calibration. 
Dieck, R.H. (Pratt and Whitney Aircraft, East Hartford, CT). Am. 
Soc. Test. Mater., Spec. Tech. Publ; No. 598, 16-39(May 1976). 

From ASTM symposium on calibration problems and tech- 
niques; Boulder, Colorado, USA (5 Aug 1975). 

See CONF-750813—. 

Twenty-five papers presented at this meeting discuss the 
calibration of air pollution monitors. The analytical data obtained 
with a number of air pollution monitoring systems are discussed. The 
need for standard methods for the calibration of air pollution mea- 
surement instruments is stressed. An abstract of one paper appeared 
previously in ERA. 


60854 Atmospheric transport and dispersal at a site dominated by 
complex terrain. Clements, W.E.; Barr, S. (Los Alamos Scientific 
Lab., NM). PP 430-435 of In Third symposium on atmospheric 
turbulence, diffusion, and air quality. Boston; American Meteoro- 
logical Society (1976). 

From 3. symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, NC, USA (19 Oct 1976). 

There is evidence that the stable nocturnal periods tend to 
amplify the terrain anomalies of transport and diffusion from the 
predictions of the traditional models. In an effort to identify phenom- 
ena which might create anomalous dispersion patterns, preliminary 
field work has been done in a typical canyon-mesa environment at 
Los Alamos, N. M. The early experiments focused on time and space 
variations of the dominant nocturnal drainage wind. On the mesa 
tops, the slope wind is typically 1 to 2 m s~' and subject to transient 
wind interruptions. Within the canyons, the mean flow is weaker (0.5 
to 1 m s~') but tends to be extremely steady and, hence, readily 
identifiable. Drainage appears stronger in the cold seasons than the 
warm seasons and is stronger in the canyon with its source higher in 
the Jemez Mountains. Case studies with visible tracers suggest that 
the canyon flow regime responds to a separate (but similar) set of 
driving forces from the mesa top drainage. The response time to a 
change in heating function is quicker in the canyons. There is not the 
velocity maximum within the canyon that has been observed in large 
mountain canyons. Rather, a uniform velocity profile above the 
lowest 10 m surface layer probably characterizes this canyon drain- 
age better. 
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60855 Electrical energy conservation as a sulfur dioxide-sulfate 
air pollution control strategy. Fontes, R.A.; Rosenfeld, T. (Dept. of 
Environmental Quality, Los Angeles). pp 104-111 of In Energy LA: 
tackling the crisis. Robinson, J.W. (ed. 
Western Periodicals Company (1976). 

From Los Angeles Council of Engineers Scientists meeting; 
Los Angeles, California, United States of America (USA) (19 May 

1976). 


). North Hollywood, CA; 


See CONF-7605141—. 

The relationship is examined between electrical energy pro- 
duction and ambient air quality in the South Coast Air 
(SCAB). Various air-pollution emission-control strategies applicable 
to utility boilers are summarized. A previously usused strategy, 
reduced electrical consumption, emerges as having significant poten- 
tial. The impact of future shortages of natural gas on sulfur dioxide 
emissions and ambient air quality through the next few years is 
reviewed. A mandatory energy conservation program is advocated 
as a short-term method to reduce emissions which will help avert an 
impending crisis of sulfate-deteriorated air quality. Additional meth- 
ods of reducing net power plant contributions to total SCAB sulfur 
dioxide levels are discussed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 61042 


60856 (COO—4026-5) Development of vertical dispersion coeffi- 
cients for rolling terrain environments. Sherer, D.L.; Minott, D.H.; 
Hilst, G.R. (Research Corp. of New England, Wethersfield, Conn. 
(USA)). Jan 1977. Contract EY-76-C-02-4026. 129p. Dep. NTIS, PC 
A07/MF AO1. 

The Gaussian plume dispersion model is used to calculate 
expected concentrations of radioactive material downwind from 
point or line sources, including planned nuclear power stations. The 
standard Pasquill-Gifford dispersion coefficients (sigma/sub y/, 
sigma/sub Z/) normally used with the Gaussian model have been 
developed primarily for flat, smooth terrain. For terrains that are not 
flat and smooth, other dispersion coefficients which account for the 
dispersive effects of terrain-induced mechanical turbulence are 
needed. It is ERDA’s objective to specify reliable dispersion coeffi- 
cients that will represent a broader range of topographic conditions 
than was intended for the standard Pasquill-Gifford coefficients. The 
U. S. Army has carried out a program with similar objectives, but 
most of the information generated has had little visibility beyond the 
Department of Defense. During the first phase of this ERDA 
project, release of the Army data was arranged, and in this second 
phase of work, data from Army tracer-dispersion tests have been 
used to develop coefficients for dispersion over rural, rolling terrain. 
In order to derive vertical dispersion coefficients characteristic of 
rural, rolling terrain from the Army data, the meandering plume 
hypothesis has been applied. The meandering plume hypothesis 
holds that total dispersion (sigma/sub ZT/) is comprised of two 
components; the first component, sigma/sub ZI/, is the diffusion of a 

plume segment (puff) about its own center; the other component 
Comal ZM/) is the meander of individual puff trajectories about 
the centerline of the time-averaged plume. 


(EGG—1183-1690) Aerial radiological survey of the 

Rancho Seco Nuclear Generating Station, Clay Station, California, 

August 1975. Boyns, P.K. (EG and G, Inc., Las Vegas, Nev. (USA)). 

day 1976. Contract EY-76-C-08-1183. 1lp. Dep. NTIS, PC A02/ 
F AOl. 


No man-made gamma ray emitting isotopes were detected in 
the Rancho Seco nuclear power plant area above the minimum 
detectable limits of the ARMS system by aerial monitoring. 


60858 (ORNL/EIS—91/V8) Environmental aspects of the tran- 
suranics: a selected, annotated bibliography. Ensminger, J.T.; Martin, 
F.M.; Fore, C.S. (comps.). (Oak Ridge National Lab., Tenn. (USA)). 
Mar 1977. Contract W-7405-ENG-26. 21lp. (NVO-AEIC—77-1). 
Dep. NTIS, PC A10/MF AO1. 

This eighth published bibliography of 427 references is com- 
piled from the Nevada Applied Ecology Information Center’s Data 
Base on the Environmental Aspects of the Transuranics. The data 
base was built to provide information support to the Nevada Applied 
nap Group (NAEG) of ERDA's Nevada Operations 

The general scope covers enviroumental aspects of uranium and the 
transuranic elements, with emphasis on plutonium. This bibliography 
highlights literature on plutonium 238 and 239 and americium in the 
critical or; of man and animals. Supporting information on 
ecology of the Nevada Test Site and reviews and summarizing 
literature on other radionuclides have been included at the request of 
the NAEG. The references are arranged by subject category with 
leading authors appearing sighebetiedliy ta in each category. Indexes 
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are provided for author(s), geographic location, keyword(s), taxon, 
title, and publication description. 


60859 (SAND—76-9316) Intracavity selective absorption spec- 
troscopy as an analytical technique for iodine radioisotope detection. 
Hohimer, J.P.; Hargis, P.J. Jr. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 5p. (CONF-770629—1). 
Dep. NTIS, PC A02/MF AO0O1. 

From Conference on laser engineering and applications; 
Washington, District of Columbia, United States of America (USA) 
(i Jun 1977). 

Intracavity selective absorption spectroscopy has been stud- 
ied as an analytical technique for measuring ultralow concentrations 
of airborne iodine radioisotopes. Data are presented which show the 
sensitivity, linearity, and selectivity of this technique in detecting 
iodine isotopes, including '*7I and '*"1. 


60860 (UNI-SA—44) Use of a computer to provide a statistical 
evaluation of effluent sampling program data. Sula, M.J. (United 
Nuclear Industries, Inc., Richland, Wash. (USA)). 1 Jul 1977. Con- 
tract EY-76-C-06-1857. 11lp. (AEA-SM—217/31; CONF-770916— 
1). Dep. NTIS, PC A02/MF AO1. 

From International symposium on the monitoring of radioac- 
tive airborne and liquid releases from nuclear facilities; Portoroz, 
Yugoslavia (5 Sep 1977). 

The use of a simple computer program to analyze data from 
an effluent sampling program for the purpose of identifying anoma- 
lous results is discussed. The computer program, called “Analytical 
Data Evaluator” (ADE), performs a series of statistical tests on each 
data point generated by the effluent sampling program and locates 
all data, which because of an unusual characteristic, warrant further 
investigation. A specific data point is identified as an anomaly if it 
fails to meet acceptance criteria established for any of the statistical 
tests that are applied to the data. The acceptance criteria are 
composed of limits based upon facility operational performance 
requirements and parameters selected by the user to provide the 
desired level of sensitivity of anomaly detection. The ADE program 
generates a brief but descriptive report of anomalous data identifica- 
tions and provides an auditable means for resolving the anomalies 
detected. The program is intended to be used by environmental 
monitoring staff members to assess the operational performance of 
the facility, effluent sampling program, and analytical laboratory. 
The principle benefits obtained from use of the program are the 
reduction in unexplained unusual sampling results and a reduction in 
the time spent by the staff in reviewing the sample data. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


60861 Buoyant plume rise in atmospheric inversions. Ero, M.1.O. 
(Purdue Univ., West Lafayette, IN). Int. J. Heat Mass Transfer; 20: 
No. 4, 403-407(Apr 1977). 

The rise of a buoyant plume into atmospheric inversions is 
investigated analytically for a range of inversion rates. The analysis 
assumes gaussian distribution of velocity and temperature. The re- 
sults show that maximum plume rise decreases with inversion inten- 
sity, and the ratio of maximum rise to the height at which zero 
buoyancy occurs is a function of the densimetric froude number and 
the inversion intensity. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 59777, 59911, 59978, 60032, 60857 


REGULATIONS 
REFER ALSO TO CITATION(S) 58021, 59915, 59917, 60730 


60862 (PB—265943) Preliminary technological feasibility, cost 
of com) and economic impact analysis of the proposed OSHA 
standard for lead. Preliminary report. (Short (John) and Associates, 
Salt Lake City, Utah (USA)). 4 Jan 1977. Contract DL-J-9-F-6-004. 
340p. NTIS PC A15/MF AOl. 

Preliminary technological and economic information related 
to the proposed standard for occupational expesure to lead is pro- 
vided. An assessment of the technological feasibility of compliance 
necessary to meet the proposed permissible exposure level of 100 
micrograms per cubic meter of lead in air, an estimate of compliance 
costs, and the subsequent economic implications for those industries 
affected by the proposed standard are included. The effect of imple- 
menting the proposal on variables such as equipment, prices, produc- 
tivity, market structure, exports and imports, and the consumption of 
energy and critical materials has also been considered. Forty six 
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industries in which employee exposure to lead was believed to occur 
were targeted. 


(PB—265944) Technical feasibility, costs of 


economic impact statement. (D.B. Asso- 
ciates, Inc., Salt Lake City, Utah (USA)). Feb 1977. 287p. NTIS PC 
A13/MF AO01. 

Additional data and a more detailed evaluation of various 
impacts of Occupational Safety and Health Administration's pro- 
posed standard for occupational lead exposure are provided. Four- 
teen industries were selected for further study based on number of 
employees exposed, levels of exposure, estimated capital and annual 
compliance costs, estimated value added, and availability of informa- 
tion. Industries receiving extensive additional data collection efforts, 
including plant visits and complete economic analysis include prima- 
ry and secondary !ead smelters, SLI battery manufacturers, brass and 
bronze foundries, and lead-based pigment manufacturers. Ship build- 
ing and automobile manufacturing received additional data collec- 
tion efforts without full economic impact analysis. Contacted for 
additional information were printing, solder manufacturing, wire 
patenting, pigment-use and pottery manufacturing industries. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 61528 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 60881 


60864 (COO—1329-31) Population dynamics, movement and 
home range of black-tailed jackrabbits (Lepus californicus) in Curlen 
Valley, Northern Utah. Progress report, October 1, 197: 

30, 1977. Stoddart, L.C. (Utah State Univ., Logan (USA). Dept. of 
Wildiife Science). Jun 1977. Contract EY-76-S-02-1329. 44p. Dep. 
NTIS, PC A03/MF AOI. 

The long-term objective of the jackrabbit study in Curlew 
Valley, Utah and on the Idaho National Engineering Laboratory is 
to describe observed changes in rabbit density in terms of mortality 
and natality rates and to relate changes in these two population 
parameters to variation in environmental factors. Spring rabbit densi- 
ty in Curlew Valley has been observed to change by a factor of 60; 
changes appear to be largely determined by variation in mortality 
rates, as shown with K-factor analysis. Mortality of the population 
from fall-spring is correlated with the coyote/rabbit ratio. Spring-fall 
adult mortality and birth-fall loss of juveniles are correlated with 
coyote numbers. Coyote numbers in the relationships are modified to 
reflect variation in coyote feeding behavior with changes in rabbit 
and rodent numbers as indicated by coyote food habits studies in 
Curlew Valley. Coyote est rates have varied markedly be- 
tween years as a result of functional and numerical responses in the 
coyote population. Proposed coyote predation models, which ac- 
count for the entire observed jackrabbit cycle, are consistent with 
existing predation theory. 


60865 (SAN—807X7) Investigations of physical processes affect- 
ing leaf temperature profiles and primary production in the red man- 
grove ecosystem and research on the dynamics of arctic tundra ecosys- 
tems, modification 10. Final report, 1 November 1975—31 October 
1976. Miller, P.C. (San Diego State Coll., Calif. (USA)). 1976. 
Contract EY-76-S-03-0807. 3lp. Dep. NTIS, PC A03/MF AOl. 

The broad objective of this research was to develop a quanti- 
tative description of the fundamental processes affecting primary 
production of tundra ecosystems, on the besis of which contributions 
to ecological theory and applications to practical problems can be 
made. The underlying assumptions of this research are: that in nature 
plant species or growth forms are arrayed along axes of resource 
availability (i.e., light energy, water, nitrogen, phosphorus, and 
calcium) and environmental conditions (i.e., temperature and con- 
centrations of toxic chemicals); that the position of an ecosystem 
along these axes is shifted by man’s intrusions, thereby leading to 
shifts in the species and growth form composition and in the rates of 
primary production and decomposition; and that the physiological 
properties of species are similar enough from site to site that relation- 
ships established in one area are applicable to another. With these 
assumptions, the overall objective can be approached with a com- 
partment model describing the major ecosystem components and 
flows of energy and material. Data are included from field studies at 
two locations in Alaska. 
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60866 (US/IBP—77/1(Vol.4)(No.4)) US—International Bio- 
logical ecosystem studies. Watts, J.A.; Johnson, 
M.L. (eds.). (Oak Ridge National Lab., Tenn. (USA)). Jul 1977. 
Contract W-7405-ENG-26. 237p. . NTIS, PC All/MF AO1. 

Abstracts are presented under the headings coniferous forest 
biome, desert biome, eastern deciduous forest biome, grassland 
biome, and tundra biome. Cumulative author, keyword, subject 
category, and taxonomy indexes are included in this issue for all 
volumes. In addition, an index of the abstracts that have appeared in 
each issue is included. (HLW) 


60867 Sones of field-grown reid pine 
temperature and Barnard, E.L. (Duke Univ., Durham, 
NC); Jogensen, J.R. ie /. Bot.; 55: No. 6, 740-743(15 Mar 1977). 
Respiration was determined manometrically for 136 samples 
of field-grown loblolly pine roots collected over a period of several 
months. Mean Q/sub O:2/ values ranged from 0.0.288 to 3.68, de- 
pending upon root size, type, mycorr' condition, and tempera- 
ture. Roots with vigorous, active mycorrhizae respired more than 
twice as fast, on a dry weight basis, than roots with less vigorous 
mycorrihizae or no mycorrhizae. Unsuberized root-tip meristems 
respired several times faster than roots of any other type. 


60868 Fertilizer induced morphological and chemical responses of 
a quaking Aspen stand in interior Alaska. Coyne, P.I.; Van Cleve, K. 
Scans Livermore Lab., CA). For. Sci.; 23: No. 1, 92-102(Mar 
19 

se Four treatments (control, N, NP, NPK) of an ongoing long- 
term fertilizer study in an interior Alaska aspen (Populus tremuloides 
Michx.) stand were chosen to characterize the response of selected 
attributes of the leaves to supplemental nutrients. Vertical differenti- 
ation of the canopy with respect to mean and total leaf area and 
mass, total leaf number, foliar nutrient concentrations, and indices of 
leaf size (length, width), shape (length/width), and internal anatomy 
(specific leaf weight, SLW) were considered for each of the treat- 
ments. In addition, seasonal aan in levels of chlorophylls, foliar 
nutrients, and nonstructural carbohydrates were determined. Canopy 
and leaf morphology and foliar nutrient levels responded markedly 
to increased soil nitrogen. Augmenting soil P or P and K did not 
greatly alter the nitrogen response. Canopy leaf area and leaf bio- 
mass were approximately doubled by nitrogen fertilization due to 
increases in leaf numbers rather than increases in mean leaf area or 
mass. The general effect of fertilizer on a tree basis (particularly 
nitrogen) was to increase levels of chlorophyll and nutrients per unit 
leaf area or leaf mass (CO: fixation potential) and to augment total 
leaf surface (light capturing potential) by increasing the number of 
leaves. Within the canopy, the photosynthetic potential on an indi- 
vidual leaf basis as indicated by nutrient concentrations and SLW 
was positively correlated with height thus predicting that large 
leaves originating from leader shoots at the top of the canopy are the 
most productive. 


60869 Polar bear research in the Beaufort Sea. Stirling, I. (Cana- 
dian Wildlife Service, Edmonton, Alberta). pp 721-733 of In Coast 
and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; 
Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
— California, United States of America (USA) (7 Jan 

See CONF-740142—. 

The objects of this study are: to develop a management plan 
for polar bears in the western Canadian Arctic; to recommend 
procedures to minimize conflicts between polar bears and humans; 
and to attempt prediction of the effects of natural and unnatural 
ee Sse Seon eek ater wats be te feed Sake. 

esearch to date has shown that: great annual variation exists in the 
seasonal distribution and abundance of polar bears; few Beaufort Sea 
bears spend summer on land; seals constitute almost the entire diet; 
most maternity denning occurs on Banks Island and western Victo- 
ria Island; maternity denning of polar bears in the multi-year pack 
ice of the polar basin remains unconfirmed; movements of 
individual bears may —— several hundred kilometers; some 
bears travel between Alaska and Canada; the polar bear population 
appears to be substantial, although total numbers cannot be estimated 
yet; the average ages of 55 male and 55 female polar bears 4 years of 
age or older were 8.40 +- 3.93 and 8.69 +- 4.10 years; and the 
average litter size was 1.57 (n = 40). To develop the predictive 
ee nae ne SD on ee Cees Sant 
ect the seasonal distribution, movement, and abundance of polar 
bears in the Beaufort Sea and the population ecology of the seal 
stocks on which they depend. 


RADIOMETRIC TECHNIQUES 


60870 (PB—266996) Extended —— missouri components in 
Region, South Dakota. Final report Jun 74-May 75. 
. (Missouri Univ., Columbia (USA). Div. of Archae- 
Research). May 1976. Contract NPS-CX-6000-4-0151. 263p. 
S PC Al2/MF AOl. 


roots as influenced 


ERA VOL. 2, NO. 24 


Cultural taxa in the Middle Missouri Subarea are differentiat- 
ed largely on the basis of cultural content and time: thus, the 
creation of a new taxon implies change within the Initial Middle 
Missouri variant-change which is implied but not documented. The 
objective of the study is to examine the validity of the new taxon. 
The analysis relies primarily on ceramics, supplemented by new 
radiocarbon dates. The investigation fails to support the hypoth- 
esized ceramic tradition change, and the radiocarbon dates suggest 
these sites do not fit the time period suggested 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 58299, 58300, 58302, 58474, 60837 


60871 Mercury in the environs of the north slope of Alaska. 
Weiss, H.V. (U.S. Naval Undersea Center, San Diego); Chew, K.; 
Guttman, M.; Host, A. pp 737-746 of In Coast and shelf of the 
Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North 
America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The analysis of Greenland ice suggests that the flux of mer- 
cury from the continents to the atmosphere has increased in recent 
times, perhaps partly as a result of man’s activities that alter terrestri- 
al surfaces. Upon the exposure of fresh crustal matter, the natural 
outgassing of mercury vapor from the earth’s surface could be 
enhanced. Accordingly, mercury was measured in a variety of 
environmental materials gathered from the North Slope of Alaska to 
provide background data prior to the anticipated increase of activity 
there. The materials were collected during the U.S. Coast Guard 
WEBSEC 1972 and 1973 cruises as well as through the facilities 
provided by Naval Arctic Research Laboratory in the spring of 
1973. The method of measurement depended upon radioactivation of 
mercury with neutrons and the quantification of gamma radiations 
after radiochemical purification. Mercury concentrations in seawater 
at several locations near 151°W 71°N averaged 20 parts per trillion 
(ppT). The waters from all stations east of this location showed a 
smaller concentration, perhaps due to the penetration of water from 
the Bering and Chukchi seas into the southern Beaufort Sea. Marine 
sediments on the shelf and slope between 143°W and 153°W con- 
tained concentrations of about 100 parts per billion (ppB), except for 
those on the continental shelf between Barter Island and the Canning 
River, where the concentration was less than half this value. These 
results are consistent with sediment input from rivers when their 
mercury content and mineralogy are considered. The mercury con- 
tent of river waters was 18 ppT, which is in reasonable agreement 
with the oa age of snow samples (13 ppT). The burden of 
mercury in plankton was 37 ppB. 


60872 oe Movement of selected metals, asbestos, and 
cyanide in soil: to waste disposal problems. Final 

Fuller, W.H. (Arizona Univ., Tucson (USA). Dept. of Soils, Water 
and ee Apr 1977. ‘Contract EPA-68-03-0208. 257p. NTIS 
PC A12/MF AOl 

This report presents information on movement of selected 
hazardous substances in soil which can be applied to problems of 
selecting and operating land disposal sites for wastes containing 
arsenic, asbestos, beryllium, cadmium, chromium, copper, cyanide, 
iron, lead, mercury, selenium, and zinc. The information is based on 
a literature review, laboratory studies of movement of hazardous 
substances through soil in municipal landfill leachate, and the 
author's experience in soil science and waste disposal. In addition to 
a discussion of the soil and waste-related factors to be considered in 
selecting and managing disposal sites for minimum migration hazard, 
the ss also presents —_ information on soils and geological 
materials and formation on the chemistry of the selected 
hazardous substances which is relevant to an understanding of their 
migration in soil. 


60873 (RFP—2423) Cost-benefit analysis of advanced, sanitary 
sewage treatment at Rocky Flats. Zillich, J.A.; Hurley, J.D. (Atomics 
International Div., Golden, Colo. (USA). Rocky Flats Plant). 5 Aug 
— Contract EY-76-C-04-3533. 15p. Dep. NTIS, PC A04/MF 
A 


A small, secondary treatment plant for processing sanitary 
wastes was upgraded by the addition of tertiary treatment (chemical 
treatment and final clarification) and mixed-media filtration. Oper- 
ational data showed that the tertiary treatment significantly reduced 


pollutants. Filtration further reduced solids significantly 
and removed some additional phosphorus; however, no additional 
reduction in total oxygen demand or in nitrogen was noted. Detailed 
analyses of costs for construction and routine operations showed the 
cost of tertiary treatment was small compared to costs associated 
with mixed-media filtration. 
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60874 Adsorption—desorption of selected hydrocarbons in crude 
oil on soils. Nathwani, J.S.; Phillips, C.R. (Univ. of Toronto). Che- 
mosphere; 6: No. 4, 157- 162(1977). 

A study was made of the effect of hydrocarbon concentra- 
tion, soil type and organic matter content on adsorption and desorp- 
tion of selected hydrocarbon components in crude oil on soils. The 
hydrocarbons selected were benzene, toluene, o-xylene, n-hexade- 
cane. The Freundlich model adequately represents adsorption of 
selected hydrocarbons in crude oil on soils between the concentra- 
tion ranges 1 ppM to 100 ppM. Soils with a high organic matter 
content exhibit higher values of the distribution coefficient in the 
order n-hexadecane greater than o-xylene greater than toluene great- 
er than benzene. The percent of hydrocarbon component desorbed 
(of that initially adsorbed) varies inversely with the amount of 
organic matter, and the amount desorbed decreases rapidly upon 
subsequent extractions. The removal of soil organic matter by heat- 
ao a reduction in the total adsorption of up to 89 percent. 

) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 60551, 60858, 60953 


60875 (BNWL—2089) Radiochemical analyses game birds 
collected from the Hanford environs, 1971-1975. F Fix, 4 i: Bi Blumer, 
P.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1977. Contract EY-76-C-06-1830. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Game birds were collected routinely on the Hanford Site as a 
way of monitoring radionuclide concentrations potentially attribut- 
able tc Hanford operations. In general, radionuclide concentrations 
attributable to Hanford operations were only slightly greater than or 
indistinguishable from expected levels attributed to worldwide fal- 
lout. An exception was that '*7Cs concentrations, primarily in ducks 
and coots, were higher than levels attributable to fallout. Only two 
observations, a ®°Sr concentration of 0.08 pCi/g and a "Cs concen- 
tration of 5.6 es in pheasants were attributed to Hanford oper- 
ations. Only Za ectivity observed in geese during 1971 and 1972 
was attributed to Hanford operations. Assuming a hunter in ngested 5 
oe of goose meat containing the maximum observed © Zn, 1.3 
pCi/g, an Cs, 1.0 pCi/g concentrations, a 50-year internal dose 
pis ml to the total body of 0.05 mrem from © Zn and 0.3 mrem 
from '7Cs would be incurred. The duck data were separated into 
two components for analysis: ducks collected from the Columbia 
River, and ducks collected from onsite ponds. With the exception of 
Zn, the maximum observed concentrations of Co, Sr, and 
137Cs were for ducks collected from onsite ponds. The maximum 
% Zn concentrations were for ducks collected during 1971 from near 
the Columbia River. Livers from ducks collected from certain onsite 
ponds were analyzed for U and Pu activity. The majority of the 
analyses were positive. Only 11 coots were collected from 1971 
through 1975, all from onsite ponds; but because coots are less 
migratory than ducks and may therefore take in more activity from 
Hanford process ponds, the available data were analyzed. Generally, 
a much larger fraction of the coots analyzed showed positive analy- 
sis for Sr and ™’Cs activity as compared to ducks collected from 
along the Columbia River. 


60876 (BNWL-SA—5974(Rev.)) Some design aspects of transur- 
anic field studies. Gilbert, R.O.; Eberhardt, L.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Dec 1976. Contract EY- 
76-C-06-1830. 29p. (CONF-761065—7). Dep. NTIS, PC A03/MF 
AOl. 


From Symposium on dynamics of transuranics in terrestrial 
and aquatic environments; Gatlinburg, Tennessee, United States of 
America (USA) (5 Oct 1976). 

In this paper we discuss some design aspects of transuranic 
field studies. Some of the principal steps in the design of such studies 
are given and illustrated using examples. This is followed by a 
review of sampling designs that have been used at nuclear detonation 
and safety-shot sites on the Nevada Test Site and elsewhere for 
estimating spatial pattern and total amounts in soil. Some design 
aspects of ecosystemtype transuranic studies for estimating total 
amounts as well as movement of transuranics between ecosystem 
components are also discussed. Acceptance sampling using either 
attributes or measurements is considered as a possible approach for 
deciding whether to clean up a contaminated site. Three general 
guidelines for the design of efficient transuranic studies are present- 
ed. 


60877 (LA—6742) Continued studies of long-term ecological ef- 
fects of exposure to uranium. Hanson, W.C.; Miera, F.R. Jr. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. Contract W-7405- 
ENG-36. 21p. (AFATL- TR—77-35). Dep. NTIS, PC A02/MF A01. 


ENVIRONMENTAL SCIENCES, TERRESTRIAL 


firing at Eglin Air Force Base (EAFB 

Soils from EAFB, sampled before and after firing of 
uranium penetrators against armor plate targets, indicated that the 
upper (0- to 5-cm-deep) soil usually contained more uranium than 
lower (5- to 10-cm-deep) soil. However, no significant 

apparent in samples taken before and after the test firing. 
explosive testing site at LASL was selected for intensive study 
uranium redistribution during its 33-yr use. Highest surface soil (0- 
2.5-cm-deep) uranium concentrations occurred 0 and 10 m from 
detonation point and averaged 4500 ppM. Concentrations in surface 
soil 50 and 200 m from the firing point were usually < 15% of 
value. The uranium distribution to 30-cm depths showed si 
penetration into the soil. Alluvium collected 250 m from the 
detonation area in Potrillo Canyon indicated that surface (0- to 
cm-deep) uranium concentrations were about 10% of those at 
detonation point, and at 2.8 km they were twice backgro 


(ORNL/TM—S5695) Subsurface investigation of the 
Energy Systems Research site at Oak Ridge National 
Laboratory. Oakes, T.W.; Shank, K.E. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 22p. Dep. 
NTIS, PC A03/MF AO1. 

Subsurface soil from the site of the proposed Energy Systems 
Research Laboratory was examined to determine radioactive con- 
centration levels. This study was undertaken because the pas 
site is in close proximity to the former Solid Waste ca age 
A total of 25 cores were taken, ranging in depth from 4 to 9 feet, a 
the soil samples were analyzed for gamma-, beta-, and alpha-emitting 
isotopes. Water taken from 13 of the core holes was analyzed to 
determine tritium, gross beta, and gross alpha levels. None of the 
samples analyzed were found to be significantly higher than back- 
ground samples collected throughout eastern and central Tennessec. 
No special health physics precautions are expected to be needed for 
the excavation at the site, other than using the excavated soil as 
backfill at burial sites on the reservation. 


60879 eA ee tae a for determination of 
the r Ai. 


rapid 
effects. Saas, A.; Grauby, A. 19 
Apr 1977. Translation by a a leby = eter 2 16. 
(CONF-7506117—2). 13p. Dep. NTES PC 

From Symposium on the cashed effects oy radioactive, 
chemical and thermal releases to the environment; Stockholm, 
Sweden (2 Jun 1975). 

The authors present a number of chromatographic techniques 
for rapid determination of synergy between radionuclides and var- 
ious compounds in water. The technique consists in —s* 
how the chemical equilibrium of iodine varies in a pele 
various Organic and mineral compounds. The second it possi- 
ble to define the effects of synergy within a ~ hydrographic 
basin. A third technique deals with the effects of synergy in — 
water in the presence of various types of irrigation water. = Eagnee 
complete this set of techniques, the authors define the 
potential of a radionuclide in a given aqueous effluent. 


that 
E-F 
2.5- 
the 
levels. 





SOIL 
REFER ALSO TO CITATION(S) 58542 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
60880 Reassessment of the in ye mc ays in the prediction of 
the environmental transport to milk. Hoffman, 
F.O. (Oak Ridge National Lab., Tenn. Teen (USA). Health Phys.; 32: No. 
5, 437-441(May 1977). 

The environmental transport of radioiodine from air to milk 
under conditions of dry deposition is considered with especial refer- 
ence to the misinterpretation of experimentally derived values of the 
deposition velocity of elemental iodine by workers which 
has resulted in an apparent underestimation of this value. It is 
suggested that published predictions of the milk-to-air ratio be ad- 
justed to account for this apparent error. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 57960, 59010, 59880, 59907, 
59918, 59927, 59952, 59978, 60012, 60043, 60130, 60876, 60878, 
60879, 61105, 61115 


60881 (COO—2517-3) Significance of frost action and surface 
soil characteristics to wind erosion at Rocky Flats, Colorado. Third 
October 1, 1976—June 30, 1977. 


progress report, ged “! Morin, 
P.; Nicholas, R.M. (Colorado Univ., Boulder (USA). Inst. of Arctic 
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and Alpine ory a bean Contract EY-76-S-02-2517. 65p. Dep. 
NTIS, Be anne oh 

rt eenetien information on soil frost effects col- 
lected ~ "Roc y Flats during the 1976 and 1977 winter. The work 
has continued on two scales as in the previous two winters. Empiri- 
cal surveys along 4 line transects during the second half of the 
winter support earlier conclusions that the frost susceptibility of the 
Rocky Flats soils is well keyed to topography. This has been used in 
testing a mapping procedure for potential soil frost activity in the 
entire Rocky Flats area. Instrumental records of weather and soil 
conditions have been maintained throughout the winter at the Lind- 
say Ranch study site, northwest of the Rocky Flats Plant. During 
the winter, 9 frost heave events have been recorded and are de- 
scribed here. This represents a low frequency of soil disturbance by 
frost and is accounted for by the drought conditions on the Colorado 
Piedmont during 1976 and 1977. Even the events which occurred 
were of relatively slight magnitude, a further reflection of the lack of 
soil moisture during the period. 


60882 a — gy eg of western surface mined lands. 
Ww proceedings, Fort Collins, Colorado, March 1—3, 1976. 
Vories, K.C. (ed.). (Ecology Consultants, Inc., Fort Collins, Colo. 
(USA)). 1976. 169p. State University, Fort Collins. 

A workshop on reclamation of western surface mined lands 
was held at Colorado State University, March | to 3, 1976. Twenty- 
seven presentations were given by 19 different speakers representing 
industry, academia, government, environmental groups, and techni- 
cal service experts. six major topics covered included: legal and 
regulatory aspects of land reclamation; reclamation planning and 
economics; effects of mining methodology on reclamation planning; 
planting methods and equipment development; seed sources, species 
selection, and current research on species adaptation; and manage- 
ment of reclaimed areas. 


60883 (USGS—474-241) Geology and test potential of Timber 
Mountain Caldera Area, Nevada. Technical letter: NTS-174. Carr, 
W.J. (Geological Survey, Denver, Colo. (USA)). 
Contract EY-76-A-08-0474. 117p. Dep. NTIS, PC A06/MF AOI. 
Terrain, geology, hydrology and rock physical properties are 
evaluated in an assessment of the Timber Mountain caldera area of 
Nevada for underground testing. An area of about 50 square miles 
favorable for tests at depths of at least 1,000 feet is available in the 
moat of the Timber Mountain caldera. This area is isolated yet easily 
accessible on existing roads, has no unusual surficial geologic or 
terrain problems, and is low enough to be climatically suitable. Some 
of the best area is less than 20 miles by road from CP-1. Geologic 
and hydrologic conditions at depth are probably good, but definite 
information will require exploratory drill holes. In addition to the 
moat area, other smaller areas of favorable ground exist on Pahute 
Mesa, Timber Mountain, Dome Mountain, the north slope of Sho- 
shone Mountain, and in Topopah Wash, and Big Burn Valley. 


60884 Western energy/mineral scenario. Raleigh, R.F. (U.S. 
Fish and Wildlife Service, Fort Collins, CO). Fisheries; 2: No. 1, 2-5, 
13(1977). 

Along with the current attractions to the development of 
Western energy/mineral resources must come biological concerns 
that are proficient and effective to provide protection to help guide 
energy development options into the least destructive modes and 
locations, and aid in the rapid and effective restoration of disturbed 
aquatic and terrestrial habitats. Present Federal mixing laws need to 
be more specific about restoration guidelines for areas disturbed by 
mining, allowing for innovation and improvement. (CAJ) 
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60885 (COO—1599-109) Pelestngnslegten sedimentation of or- 
nitrogen, phosphorus, fossil 


ganic carbon, pigments, — and dia- 
toms in a hypereutrophic, lake: a case history of eutrophica- 
tion. Manny, B.A.; Wetzel, R.G.; Bailey, R.E. (Michi State 
Univ., Hickory Corners (USA). W.K. Kell Biological Station 
1977. Contract EY-76-S-02-1599. 46p. Dep. PC A03/MF 
AOl. 
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The sediment history of this productive, hardwater lake (Win- 
tergreen Lake in southern Michigan) developed as five acre of 
increasing eutro} al each strongly influenced by a hybrid basin 
morphometry. —— hometry led to higher productivity per unit 
area by macrophytic plants in littoral waters of the lake than by 
phytoplankton in pelagic waters. Climate and trophic conditions 
during each of the five periods between 14,000 and 0 B.P. are 
postulated. 


60886 (COO—1599-121) Decomposition of aquatic plants in 
lakes. Godshalk, G.L. (Michigan State Univ., Hickory Corners 
(USA). W.K. Kellogg Biological Station). 1977. Contract EY-76-S- 
02-1599. 324p. Dep. NTIS, PC A14/MF AOI. 

This study was carried out to systematically determine the 
effects of temperature and oxygen concentration, two environmental 
parameters crucial to lake metabolism in general, on decomposition 
of five species of aquatic vascular plants of three growth forms in a 
Michigan lake. Samples of dried plant material were decomposed in 
flasks in the laboratory under three different oxygen regimes, aero- 
bic-to-anaerobic, strict anaerobic, and aerated, each at 10°C and 
25°C. In addition, in situ decomposition of the same species was 
monitored using the litter bag technique under four conditions. 


60887 (COO—2502-14) Thermoregulation and temperature rela- 
tions of alligators and other large ectotherms inhabiting thermally 
stressed habitats. Progress report, 1 October 1974—30 

1977. Spotila, J.R. (State Univ. Coll., Buffalo, N.Y. (USA)). Jun 
1977. Contract EY-76-S-02-2502. 18p. Dep. NTIS, PC A02/MF 
AOl. 

Significant progress has been made in determining the mecha- 
nisms by which large ectotherms adjust to thermal stress in their 
natural environment. The effect of mouth gaping on head tempera- 
tures and the role of radiation, conduction and convection on body 
temperatures of alligators have been determined. The utility of 
energy budget modeling as a method for studying the thermoregula- 
tory mechanisms of animals has been demonstrated. Steady state and 
time dependent models of body temperature have been tested. Con- 
vection coefficients and evaporative water loss rates have been 
measured for the turtle, Chysemys scripta. Climate space diagrams 
have been formulated and are being tested. Behavioral thermoregu- 
lation of turtles has been studied in PAR pond on the Savannah 
River Plant, Aiken, S.C. Steady state energy budget equations have 
been computed for largemouth bass. Experimental heat transfer 
coefficients indicate that most heat transfer is through the body wall 
and not via the gills. A time dependent model is being tested. It 
predicts the body temperature of a fish in a heterothermal environ- 
ment. Theoretical calculations have been made of the effects of body 
size, color, and metabolism on the temperature regulation of ectoth- 
erms. 


60888 (RLO—2227-T 12-66) Gammaridean amphipods in the Co- 
lumbia River Estuary. Holton, R.L.; Higley, D.L. (Oregon State 
Univ., Corvallis (USA). School of Oceanography). 1976. Contract 
EY-76-S-06-2227-012. 4p. (CONF-7604132—2). Dep. NTIS, PC 
A02/MF AOI. 

From 5. technical conference on estuaries of the Pacific 
Northwest; Corvallis, Oregon, United States of America (USA) (1 
Apr 1976). 

The distribution, abundance, and habitat preference of the 
amphipods Corophium salmonis, C. spinicorne, and Anisogammarus 
confervicolus were studied in the Columbia River estuary as part of 
baseline research during 1974 to 1976. A figure is presented showing 
densities of two species at selected stations in the Columbia River. 
Studies were also conducted on changes in faunal composition and 
substrate texture existing across an intertidal mudflat on the south- 
west shore of Youngs Bay. (HLW) 


60889 Ecology of marine benthos. Coull, B.C. (ed.). Columbia, 
SC; University of South Carolina Press (1977). 484p. (CONF- 
750576—). 
From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 
te abstracts were prepared for the 23 papers presented 
at the conference. (HLW) 


60890 Between-community contrasts in successful polychaete 

feeding strategies. Jumars, P.A. (Univ. of Washington, Seattle); Fau- 
chald, K. p copra -20 of In Ecology of marine benthos. Coull, B.C. (ed.). 
Columbia, Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, o- Carolina, USA (7 May 1975). 

See CONF-750576— 

Benthic marine polychaetes are herein classified on the basis 
of several feeding strategy parameters, notably degree of motility 
and feeding stratum (suspension, surface deposit, subsurface deposit). 
Along a depth transect from the Southern California coast (2.4 m) to 
the central North Pacific (5600 m), the relative abundance of sessile 
individuals increases (P < 0.00001) with depth to at least 400 m and 
then decreases at greater bathyal and abyssal depths. The increase is 





DEC. 31, 1977 


postulated to be a response to increasing sediment stability, while the 
subsequent decrease may be attributable to the relation between 
optimal foraging area and food availability. Variation in sediment 
mobility and food input might similarly account for many other 
biogeographic patterns. 


60891 Feeding behavior of marine nematodes. Tietjen, J.H.; Lee, 
J.L. (City Coll. of New York). pp 21-35 of In Ecology of marine 
benthos. Coull, B.C. (ed.). Columbia, SC; Univ. of South Carolina 
Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

Qualitative and quantitative data are presented on the feeding 
activities of four free-living marine nematodes isolated from the 
aufwuchs assemblages of marine macrophytes. Tracer-feeding ex- 
periments with **P-labelled diatoms, chlorophytes and bacteria indi- 
cate that for Chromadora macrolaimoides and Chromadorina ger- 
manica, nematodes equipped with small teeth in the buccal cavity, 
algae form a significantly greater fraction of their diet than do 
bacteria. For Monhystera denticulata and Rhabditis marina, nema- 
todes devoid of buccal armature, the weights of algae and bacteria 
ingested daily per worm are nearly equal; this similarity is the result 
of lesser grazing of algae and heavier grazing of bacteria by these 
worms. The relationships among feeding preferences of the nema- 
todes, food cell size and calorific content are discussed. Also dis- 
cussed is the role of selective ingestion and digestion of food in the 
regulation of species diversity. 


60892 Food chain pathways in detrital feeding benthic communi- 
ties: a review, with new observations on sediment resuspension and 
detrital recycling. Tenore. K.R. (Skidaway Inst. of Oceanography, 
Savannah). pp 37-53 of In Ecology of marine benthos. Coull, B.C. 
(ed.). Columbia, SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

Many workers have emphasized the importance of detrital- 
based food chains in marine ecosystems and the need for information 
on the role of detritus in benthic energetics. However, in reviewing 
the available information on detritus in estuarine systems Darnell 
pointed out that most studies only infer the importance of detritus 
and little information is available on the actual nutritive value of 
detritus. Thus, beside the readily available data on the levels and 
sources of detritus, information is needed on the availability and 
nutritive value of this detritus to benthos and on the food chain 
interrelations that regulate energy flow in the detrital food chain. 


60893 Benthic-pelagic coupling in the Mid-Atlantic bight. Rowe, 
G.T.; Smith, K.L. Jr. (Woods Hole Oceanographic Institution, MA). 
pp 55-65 of In Ecology of marine benthos. Coull, B.C. (ed.). Colum- 
bia, SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

The hypothesis that the continental shelf is an important site 
of nutrient regeneration is supported by hydrographic data collected 
in Mid-Atlantic Bight and a theoretical relationship between bottom 
oxygen demand and the breakdown of sediment organic matter. 
Nutrient flux out of the bottom is estimated from near-bottom 
ammonia gradients in a finite difference equation. 


60894 Experimental trends in sediment microbial hetertrophy: 
radioisotopic techniques and analysis. Christian, R.R.; Hall, J.R. 
(Univ. of Georgia, Sapelo Island). pp 67-88 of In Ecology of marine 
benthos. Coull, B.C. (ed.). Columbia, SC; Univ. of South Carolina 
Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576— 

Heterotrophic uptake of various '*C labeled compounds by 
salt marsh soil microbial communities was investigated. Separate 
techniques were required for aerobic and anaerobic studies owing to 
the differences in the nature of substrate availability and production 
of end products within each habitat. A greater understanding of 
sediment communities is available through an experimental approach 
linked to radioisotopic analysis. 


60895 Benthic community metabolism: a review and assessment 
of present status and outlook. Pamatmat, M.M. (Auburn Univ., AL). 
pp 89-111 of In Ecology of marine benthos. Coull, B.C. (ed.). 
Columbia, SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

Benthic community metabolism has been commonly mea- 
sured in terms of oxygen uptake by the sediment surface with 
different in situ, laboratory, and shipboard techniques. These mea- 
surements have given us knowledge of technical problems, the rate 
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of oxygen uptake in nature, and various factors that govern rates of 
benthic oxygen consumption. Some basic problems, e.g., the accura- 
cy of partitioning total oxygen uptake into aerobic and 
chemical oxidation by poisoning, especially with fo hyde, need 
to be studied further. Whether laboratory measurement of core 
respiration accurately estimates in situ rate is still questioned. Annual 
oxygen uptake by the sediment surface may represent the metabolic 
activity of organisms responsible for the oxidation of current organic 
matter deposits. It does not represent total benthic community 
metabolism because it does not include anaerobic activity in deeper 
layers. A single holistic method for measuring soft-bottom communi- 
ty metabolism has not been developed. Community anaerobic metab- 
olism has been estimated as rate of reduction of 2,3,5-triphenyl- 
tetrazolium chloride (TTC) but more research is needed to establish 
the quantitative relationship between TTC reduction and metabolic 
rate in various species and metabolic types. Benthic community 
metabolism has been related to organic matter sedimentation and 
energy flow through the entire ecosystems; the relationship will vary 
according to the erosional or depositional character of the area. 
Benthic community metabolism is inferred to be a sensitive and 
useful parameter for assessing environmental perturbation, but pro- 
files of metabolic activity in the sediment column would be even 
more useful than single measures of total community metabolism. 


60896 Influence of colonizing benthos on physical properties and 
chemical diagenesis of the estuarine seafloor. Rhoads, D.C.; Aller, 
R.C.; Goldhaber, M.B. (Yale Univ., New Haven). pp 113- 138 of In 
Ecology of marine benthos. Coull, B.C. (ed.). Columbia, SC; Univ. 
of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576— 

Diver-taken box cores from a dredge-spoil dump and control 
station were used to document changes in: benthos, seafloor stability, 
sedimentary structures, redox depth, water content, and pore water 
profiles. The colonization of the dump surface may be divided into 
three stages: Stage I (June-July) represented initial recruitment of 
shallow burrowing surface deposit feeders, suspension feeders, and 
meiofauna. Stage II (August-November) was a phase of exponential 
recruitment of stage I populations and new recruitment of deeper- 
feeding infauna. Stage III (December-April) was a period of leveling 
off in population densities. The control station showed relatively 
constant standing crops of deep-feeding deposit feeders over the 
sampling period. Late stage II and stage III abundances and diversi- 
ties on the dump exceeded those at the control station. Habit 
modification related to the three colonization stages are: Stage I 
(Summer)--Fecal pellet production starts and the redox potential 
discontinuity (RPD) is depressed to about one cm by bioturbation 
and respiration activities. Stage II (Fall)--The surficial layer of 
pellets experiences some destruction by meiofaunal grazing. The 
RPD is depressed to 2-3 cm and pore water profiles in SO,» NH,* 
approach constant values to a depth of 3-6 cm. The seafloor is bound 
by microbial exudates (question). Stage III (Winter)--The pelletal 
surface decays, the RPD rebounds to a depth of 1-2 cm. Pore water 
profiles become predominately diffusion controlled. Microbial bind- 
ing decreases. Several hypotheses are stated regarding the potential 
importance of these habitat modifications to the colonization se- 
quence. 


60897 Reestablishment of a benthic community following natural 
defaunation. Simon, J.L.; Dauer, D.M. (Univ. of South Florida, 
Tampa). pp 139-155 of In Ecology of marine benthos. Coull, B.C. 
(ed.). Columbia, SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

During summer 1971, a massive outbreak of red tide resulted 
in the defaunation of a sandy, intertidal habitat in upper old Tampa 
Bay, Tampa, Florida. Colonization of the habitat was studied from 
August 1971 to July 1973. A transect composed of 4 stations running 
from just below mean high water to just below mean low water was 
quantitatively sampled each month for species composition, densities 
of individual populations, and distribution of age classes. During the 
24 months of sampling, 153 species of benthic infaunal invertebrates 
were identified. Species colonization and abundance patterns over 
time were studied for the entire macrofauna. In addition, five major 
taxonomic categories were examined separately: polychaetes, mol- 
luscs, amphipods, other crustaceans (isopods, cumaceans, shrim 
crabs, etc.) and miscellaneous phyla (amphioxus, phoronids, brachio- 
pods, rhynchocoels, chaetognaths, oligochaetes, platyhelminths, and 
anemones). The fauna made a rapid recovery in terms of species 
numbers and composition, returning to much the same assemblage as 
prior to the red tide. Polychaetes were the most rapid colonists both 
in terms of the number of species and number of individuals. Mol- 
luscs and amphipods were slower in appearance and also were 
significantly affected by seasonal patterns of reproducton, and thus 
dispersal. Only the polychaetes, other crustacea, and the total fauna 
showed species colonization patterns which indicated an approach to 
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an equilibrium value. Species abundance patterns showed a variety 
of responses from strong seasonal influences (molluscs and amphi- 
pods) to a continuously increasing pattern (total fauna). The demon- 
stration of different colonizing abilities among major taxa leads to 
the conclusion that care should be used when interpreting environ- 
mental perturbation studies where only a single taxon has been 
examined. 


60898 Temporal adaptations in sibling species of capitella. 
Grassle, J.F. (Woods Hole Oeanographic Institution, MA). pp 177- 
189 of In Ecology of marine benthos. Coull, B.C. (ed.). Columbia, 
SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576— 

Previously thought to be a single species, Capitella capitata is 
a complex of at least six sibling species. These species show virtually 
no genetic similarity at 10 loci studied electrophoretically. Close 
examination of the species in culture revealed life history differences 
and slight morphological differences between the types. As a result 
of life history differences the species partition the environment 
temporally, with each life history adapted to a somewhat different 
pattern of environmental uncertainty. The classification and evolu- 
tion of temporal adaptations are discussed. 


60899 Ecology of shallow water deposit-feeding communities, 
Quisset Harbor, Massachusetts. Levinton, J.S. (State Univ., of New 
York, 4 Brook). pp 191-227 of In Ecology of marine benthos. 
“sth B.C. (ed.). Columbia, SC; Univ. of South Carolina Press 
1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

The deposit-feeding macrofauna of muddy sand communities 
of Quisset Harbor, Massachusetts, were studied by means of bottom- 
sampling, SCUBA diving, and laboratory analysis of interspecies 
interaction. Two communities are defined: a shallow (1-4 m) eel 

muddy sand community, characterized by habitat heterogene- 
ity, relatively high environmental stress, diverse fauna, and patchi- 
ness in faunal distribution; and a Channel sandy mud (4-7 m) commu- 
nity that is more homogeneous in physical characteristics and faunal 
distributions. Species richness is greater in the eel grass community 
but equitability (J’) is less. Field and laboratory x-ray studies show 
that biogenic reworking of the substratum determined the distribu- 
tion and abundance of deposit-feeding species. Sediment-condition- 
ing caused an increase in water-content of the sediment, and an 
increase in the average grain size of sedimentary particles through 
fecal pellet formation. These substratum modifications, plus — 
displacement of sedimentary grains during burrowing, were suffi 
cient to cause interference between different deposit- feeding species 
Also, direct physical interference between mobile deposit-feeding 


bivalves was regularly observed in the laboratory. The distribution 

and abundance of deposit-feeding species in these two communities 

suggest that the dominant species are resource-limited and that 

— interactions control species presence in a given microha- 
itat. 


60900 New look at the zonation of benthos along the estuarine 
gradient. Boesch, D.F. (Virginia Inst. of Marine Science, Gloucester 
Point). pp 245-266 of In Ecology of marine benthos. Coull, B.C. 
(ed.). Columbia, SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576— 

The zonation of macrobenthos along a homoiohaline estuar- 
ine gradient in the Chesapeake Bay and a seasonally poikilohaline 
estuarine gradient in the Brisbane River estuary, Australia, was 
investigated by assessing assemblage similarity and patterns of spe- 
cies distributions. The faunal change along the homoiohaline gradi- 
ent is gradual and relatively uniform, with zones of accelerated 
change broadly occurring around the boundaries of the Venice 
System salinity zones. The more abrupt change along poikohaline 
gradients is governed by low salinity conditions. These of 
estuarine zonation can be explained in terms of the distribution and 
abundance of stenohaline marine, euryhaline marine, aie Op- 
portunistic, estuarine endemic and freshwater species. 


60901 Benthic food budget for the grevelingen estuary, The Neth- 
erlands, and a of the mechanisms causing benthic 
in estuaries. Wolff, W.J. (Netherlands Inst. for 


production 

Sea Research, Texel, Netherlands). pp 267-280 of In Eco of 
marine benthos. Coull, B.C. (ed.). Columbia, SC; Univ. of th 
Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, — (7 May 4975). 

See CONF-750576— 

An annual food budget for the zoobenthos of a tidal estuary 
of 140 km? in The Netherlands is constructed. Although this budget 
is partly based on several questionable assumptions, the following 
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observations seem reliable. Primary production in situ and import of 
organic detritus from the coastal sea appear to be the most important 
food sources. Detritus imported from salt marshes or other terrestrial 
systems is relatively unimportant. This type of food budget, which 
also has been found in the Dutch Wadden Sea, is very different from 
the benthic food budgets of American estuaries where the benthos 
depend primarily on salt marsh or mangrove detritus and primary 
production in situ. The mechanisms causing high benthic secondary 
production in estuaries are reviewed and categorized into three 
types: those in which the supply of dissolved nutrients from various 
sources causes high primary production; those with supply of partic- 
ulate organic matter from various sources to estuarine waters; and 
those in which the shallow nature of the estuary causes rapid sinking 
of particulate organic matter, as well as rapid transport of particulate 
organic matter by turbulent diffusion. 


60902 Importance of sediment stability in seagrass communities. 
Orth, R.J. (Virginia Inst. of Marine Science, Gloucester Point). pp 
281-300 of In Ecology of marine benthos. Coull, B.C. (ed.). Colum- 
bia, SC; Univ. of South Carolina Press (1977). 
rom Symposium on ecology of marine benthos; George- 
town, —_ Carolina, USA (7 May 1975). 
See CONF-750576—. 

Dense stands of seagrass are shown to stabilize sediments 
from studies of Zostera beds in the Chesapeake Bay and 
beds in Bermuda. Particle size distribution, and degree of sorting 
decreased and organic content increased from bare sand to the 
center of a seagrass bed. Macrofaunal distribution in seagrass beds 
and experimental manipulation of Zostera beds in the Chesapeake 
Bay indicate that sediment stability results in high infaunal diversity 
and density. The dense rhizome mat also serves to decrease the 
effects of predation by preventing blue crabs from digging beneath 
the sediment surface layer. 


60903 Studies on the dispersion patterns of Scottish Sea loch 
benthos from continguous core transects. Gage, J.D.; Coghill, G.G. 
(Dunstaffnage Marine Research Lab., Oban, Scotland). pp 319-337 
of In Ecology of marine benthos. Coull, B.C. (ed.). Columbia, SC; 
Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, —< Carolina, USA (7 May 1975). 

See CONF-750576—. 

Motile benthic species contributed a disproportionate share of 
overail community clustering in contiguous core samples taken 
along a line transect from two positions, muddy sand and soft mud in 
Loch Creran and, one position, soft mud in Loch Etive on the west 
coast of Scotland. Dispersion of motile species chiefly accounted for 
clustering peaks occurring at block sizes corresponding to linear 
scales from about 1 to 3.5 m in Creran muddy sand and Etive soft 
mud. Core samples of the benthos were taken by means of SCUBA 
and abundant species therein were analyzed by Greig-Smith’s 
method of block-size analysis of spatial dispersion. Confidence limits 
indicative of the random expectation were generated by 
including a Monte Carlo procedure employing Poisson variates 
derived from pseudorandom numbers. Intensity and predominating 
scale of overall community clustering at different sampling positions 
were compared on the basis of mean deviation from the upper 
Poisson bound. 


60904 Infaunal biomass and production on a mudflat, San Fran- 
cisco Bay, California. Nichols, F.H. (U.S. Geological Survey, Menlo 
Park, CA). pp 339-357 of In Ecology of marine benthos. Coull, B.C. 
(ed.). Columbia, SC; Univ. of South Carolina Press (1977). 
From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 
See CONF-750576—. 
road intertidal mudflats adjacent to Spartina/Salicornia salt 
marshes are a prominent feature of the San Francisco Bay estuary. 
As an initial step in an intensive study of the cycling of organic 
matter on a mudflat in south San Francisco Bay, California, the 
biomass distribution of all common macroinfaunal (<0.5 mm) inver- 
tebrate species was determined for four seasons and annual produc- 
tivity estimated. Total specimen numbers (mean of four seasons) 
varied between 53,000 and 155,000 m~? at three stations along a 154- 
m intertidal transect normal to the marsh edge, but there were large 
seasonal variations. Infaunal biomass (mean of four seasons) varied 
from 13 to 24 g ash-free dry weight m~? without large seasonal 
variations. The bivalves, Gemma gemma and Macoma 
together accounted for most (72 to 85 percent) of this biomass. 
Minimum rates of annual productivity, estimated a factor 
relating production to biomass (4.5 x mean annual biomass as well as 
size frequency data, varied from 53 to 100 g m™*yr~* st tx 
C m~*yr"*. This high secondary productivity, ae —< 
eng A community, is probably maintained by sev: mecha- 
nisms: tidal transport of detritus from the salt marsh, especially 
Se ee See & Se he aaem eet, ene 
resuspension of surface sediment, benthic diatoms, and detritus 
er nee wae ware aim, the presence of a diatom layer 
on the mud surface throughout much of the year, and the presence 
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of plankton, treated sewage, and riverborne particulate matter in the 
water column. 


60905 Community structure of the macrobenthos associated with 
seagrass of the Indian River Estuary, Florida. Young, D.K.; Young, 
M.W. (Smithsonian Institution, Fort Pierce, FL). pp 359-381 of In 
Ecology of marine benthos. Coull, B.C. (ed.). Columbia, SC; Univ. 
of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

Effects of predation on community structure of the macro- 
benthos associated with dense stands of Halodule wrightii in the 
Indian River estuary of east central Florida were studied using 
cages. The three study sites represented a stress gradient of tempera- 
ture, salinity and tide. Major changes, as affected by caging, were 
measured by species diversity, species evenness and species richness, 
showing opposite effects at the sites representing two extremes of 
the environmental stress gradient. At the site characterized by a 
physically unstable and unpredictable environment, the increases of 
several species within the cage were in accord with predator-prey 
theory. At the other extremes, where the environment was more 
physically stable and predictable, increases in diversity of caged 
macrofauna were inconsistent with current hypotheses of biological 
interactions affecting community structure. 


60906 Seasonal cycles in benthic communities of the Georgia 
Continental Shelf. Saciagiiions D. (Univ. of North Carolina, Chapel 
Hill); Leiper, A.S. pp 383-397 of In Ecology of marine benthos. 

C. (ed.). Columbia, SC; Univ. of South Carolina Press 


From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576— 

A comparison of benthic faunal assemblages on the continen- 
tal shelf off Georgia in 1964 and 1970 shows that density of benthic 
populations may fluctuate greatly from season to season, year to 
year, and place to place. The density of animals studied often varied 
by 1 or more orders of magnitude within short ranges of space and/ 
or time; the density of a numerically dominant member of the 
nearshore fine sand assemblage, Spiophanes bombyx, varied by more 
than 4 orders of magnitude within the collections reported. The 
implications of this variability to the community concept, the con- 
cept of community stability and the utilization of quantitative 
benthic information in pollution impact studies are discussed. 


60907 Marine macrobenthic communities of the Sapelo Island, 
Georgia Doerges, J. (Institut fuer Meeresgeologie und 
Meeresbiologie Senckenbert, Wilhelmshaven, Ger.). pp 399-421 of In 
Ecology of marine benthos. Coull, B.C. (ed.). Columbia, SC; Univ. 
of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

The present study deals with the occurrence, distribution, 
zonation, diversity, and abundance of macrobenthic organisms of 
different marine communities around Sapelo Island, Georgia. The 
paper summarizes and compares data collected since 1969 on salt 
marshes, beaches, shelf areas, estuaries, shoals, tidal flats, and point 
bars. 


60908 Community biology of intertidal macrofauna inhabiting 
sandbars in the North Inlet area of South Carolina, U.S.A. Holland, 
A.F. (Martin Marietta Labs., Baltimore); Dean, J.M. pp 423-438 of 
In Ecology of marine benthos. Coull, B.C. (ed.). Columbia, SC; 
Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

Thirty-two (0.25 m*) samples were taken from intertidal 
sandy and muddy-sandy substrates ranging in elevation from 0-80 cm 
above MLW in the North Inlet estuary near Georgetown, S.C. Four 
discrete faunal assemblages were identified. Each assemblage was 
numerically dominated by at least one species of haustoriid amphi- 
pod. Changes in fauna assemblages that occurred along environmen- 
tal gradients were a function of the steepness of the gradient. Species 
diversity decreased with increasing elevation above MLW. Suspen- 
sion feeders dominated sandy habitats and deposit feeders dominated 
muddy-sandy habitats. The structure of the faunal assemblages of 
these sandbars was similar to that reported for open beach and other 
rigorous environments. 


60909 Macro-infauna of northern New England 
long-term intertidal community structure. Croker, R.A. (Univ. of 
New Hampshire, Durham). pp 439-450 of In Ecology of marine 
benthos. Coull, B.C. (ed.). Columbia, SC; Univ. of South Carolina 
Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 
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See CONF-750576—. 

Temporal variability of community structure was examined 
for 4 years at two New Hampshire and Maine intertidal sand poser 
differing primarily in exposure to wave action, and 
tion of peracarid crustaceans and polychaetes. Yearly species oper 
tions over baseline 1971 resulted in a minor increase in overall 
abundance, primarily among three polychaete species persisting at 
the semi-protected habitat. Community structure indices (species 
diversity, evenness, and species richness) were higher, and less 
variable at the semi-protected habitat. Seasonal trends in contribu- 
tions to diversity of evenness and species richness differed over the 
study period. Low overall diversity, with H’ fallin nae the range 
reported for similar temperate, boreal, and tropical tats, suggest- 
ed a diversity limit for intertidal sand cacecedias and no obvious 
latitudinal pattern. Five amphipod species were responsible for over- 
ali increase in abundance and biomass, particularly at the more 
wave-exposed habitat. The amphipod component fluctuated overall 
by a geometric mean factor of 4, and reflected mainly life histories, 
breeding periods, and behavior. The communities are considered to 
be quite resilient. 


60910 Seasonal fauna of some ephemeral saline waters in western 
Victoria with particular reference to Parartemia zietziana Sayce 
(Crustacea: Anostraca), Geddes, M.C. (Univ. of Adelaide). Aust. J. 
Mar. Freshwater Res.; 27: No. 1, 1-22(Mar 1976). 

Seasonal changes in physical, chemical and biological aspects 
of 16 ephemeral saline lakes in the Lake Corangamite district of 
western Victoria were studied. High temperatures, high salinities 
and low dissolved oxygen levels were recorded in summer 
months. The less saline lakes contained a halophilic fauna which 
included Branchinella compacta, Daphniopsis pusilla, Boeckella 
triarticulata and Mesochra sp. In the more SS ee lakes, where 
salinity did not fall below 40% at any time during th:: year, a truly 
halobiont fauna was present consisting of Parartemia zietziana, Cala- 
moecia salina, C. clitellata, Microcyclops arnaudi, Australocypris 
robusta, Diacypris sp. and Platycypris * The occurrence of these 
halobiont species appeared to be controlled by salinity, new 
salinity records showing that all these species tolerate xalinities well 
in excess of 100%. Autecological studies on P. zietziana showed that 
development proceeded through 15 juvenile si . Both subitaneous 
and resting eggs were produced with salinity being the controlling 


factor. Resting eggs hatched in response to a salinity drop over an 


approximate range of salinities of 50 to 200%. In many populations 
development of the juveniles was retarded in stages 12 to 14. The 
length of adults was found to vary inversely with . The 
occurrence of P. zietziana is discussed and it is concluded the 
species occurs only in highly saline, astatic localities. 


60911 Acute toxicity of zinc, cadmium, and chromium to the 
marine fishes, yellow-eye mullet (Aldrichetta forsteri C. and V.) and 
small-mouthed (Atherinasoma microstoma Whitley). Ne- 
gilski, D.S. (Ministry for Conservation, Melbourne). Aust. J. Mar. 
Freshwater Res.; 27: No. 1, 137-149(Mar 1976). 

In static tests with juvenile mullet, the acute incipient lethal 
level for zinc was 9 mg/I, the 168-h LCso value for cadmium was 16 
mg/l, and the 96-h LCso values for tri- and hexavalent chromium 
were 53 and 24 mg/l, respectively; in similar tests with pre-adult 
hardyhead, the acute incipient lethal level for zinc was 33 mg/I and 
the 168-h LCso value for cadmium was 21 mg/1. In continuous-flow 
tests with mullet the acute incipient lethal level for zinc was 12 mg/I, 
but incipient lethal levels were not attained for cadmium or chromi- 
um; however, the 120-h LCso value for cadmium and the 96-h LCso 
value for hexavalent chromium were 14 and 31 mg/I, respectively. 
In similar tests with hardyhead, incipient lethal levels for zinc and 
chromium were 37 and 36 mg/l, respectively. An acute incipient 
lethal level for cadmium was not attained, but the 168-h LCso viulue 
was 15 mg/l. Generally, mullet and hardyhead were more sensitive 
to the acute effects of cadmium, chromium and zinc than other 
marine and estuarine fishes for which toxicological information is 
available. Increased — rature also appeared to increase the sensi- 
tivity of mullet to the lethal effects of zinc. 


60912 Primary productivity regimes of the nearshore Beaufort 
Sea, with reference to potential roles of ice biota. Alexander, V. 
(Univ. of Alaska, ae p 609-635 of In Coast and shelf of the 
Beaufort Sea. Reed, J.C. (ed). Ada, VA; Arctic Inst. of North 
America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
- Francisco, California, United States of America (USA) (7 Jan 

4 
4 See CONF-740142—. 
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productivity in the Colville River estuary shows that river water 
inflow and the resultant salinity distribution have a strong influence 
on the distribution of the phytoplankton and therefore on primary 
productivity. The population was a mixture of marine forms, with 
some phytoplankton organisms more typical of the freshwater envi- 
ronment. Stratification with th allows many of the diatoms to 
predominate in the higher salinity water at 2 or 4 m, resulting in a 
maximum biomass well below the surface. The nutrient regime is 
apparently influenced by the river inflow, and the total primary 
productivity during the summer months probably exceeds 10 g C 
m~? y~*, This suggests that contribution by ice organisms may be a 
significant but not major input, at least in this nearshore environ- 
ment. The significance of ice bloom may be more a matter of timing 
than absolute quantities of fixed carbon, since shade-adapted popula- 
= growing in the stability of the ice environment can make use of 
li rating the snow and ice before planktonic organisms can 

ectively grow. This permits the biological growing season to 


commence several weeks earlier than would otherwise be possible. 


60913 Breakup flooding and nutrient source of Colville River 
delta during 1973. Hamiltou, R.A. (Louisiana State Univ., Baton 
ouge); Ho, C.L.; Walker, H.J. pp 637-648 of In Coast and shelf of 
Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of 
North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
= Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

During breakup, floodwater from the Colville River moves 
seaward as a wedge beneath the sea ice. The interface separating the 
advancing fresh water from the seawater beneath is narrow such that 

contrasts occur in temperature and salinity within short dis- 
tances. In 1973, water samples collected above, in, and beneath the 
interface at specific locations in the ocean seaward of the bottomfast 
ice were me 9 determine vertical variation in nutrient composition 
throughout the water column. The results of these anslyses have 
been compared with those for water collected at the same locations 
prior to flooding and from other locations within both the subaerial 
and oceanic portions of the data. Analysis of the preflood samples of 
1973 shows that winter water had no significant variation in nutrient 
concentration with depth. In contrast, during the period of flooding 
(early June) vertical variations were pronounced. For example, in 
the freshwater wedge the inorganic nutrients (ammonia-nitrogen, 
(nitrate + nitrate)-nitrogen, phosphate-phosphorus, and silica) aver- 
aged 86.6, 38.8, 21.3, and 612.4 yg per liter, respectively. In the 
seawater beneath the interface, the values were 23.0, 13.9, 61.9, and 
411.1 pg, respectively. Of major significance is the impact breakup 
flooding has in raising the inorganic nitrogen level and the ratio of 
inorganic nitrogen to phosphate to a more nutrient-balanced state for 
eee assimilation in the nearshore waters of the Beaufort 


60914 Regeneration of nitrogenous nutrients in Arctic Alaskan 
estuarine waters. Schell, D.M. (Univ. of Alaska, Fairbanks). pp 649- 
664 of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
nee California, United States of America (USA) (7 Jan 

See CONF-740142—. 

In spite of wide variation in salinities and temperatures, 
microbiological activity causes pronounced changes in the nitroge- 
nous nutrients beneath the winter ice cover along the Alaskan arctic 
coast. In situ experiments indicate that ammonification occurs in the 
cold hypersaline waters of the Colville delta and in a delta lake, but 
was undetectable in the fresh waters of the Colville River and in 
Simpson Lagoon. The addition of micromolar quantities of amino 
acids or urea to Simpson Lagoon water greatly enhanced ammonifi- 
cation, suggesting that the natural dissolved organic nitrogen is 
resistant to mineralization. Nitrification processes were also active in 
the saline water of the Colville delta, in lake water, and in restricted 
underice waters in Elson Lagoon. The addition of ammonia stimulat- 
ed nitrification. During winter, nutrient concentrations reflect in- 

creases in salinity, except in locations where nitrification causes 
anomalously high nitrate and nitrite concentrations. Oxygen ole- 
tion accompanies these processes and has implications 

ossible future waste disposal in estuarine waters or shoreline distur- 
vance along the arctic coast. 


60915 Benthic ecology of the western Beaufort Sea continental 
margin: preliminary results. Carey, A.G. Jr.; Ruff, R.E.; Castillo, 
J.G.; Dickinson, JJ. yo State Univ., Corvallis). 665-680 of 
n Coast and shelf of the ufort Sea. Reed, 5H. (ed). Arlington, 
VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
+ * aes California, United States of America (USA) (7 Jan 

See CONF-740142—. 
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The relationships between benthic organisms and the polar 
marine environment of the continental shelf and slope of the western 
Beaufort Sea are being defined by statistical analyses of faunal and 
environmental data. Of particular interest are the ecological effects 
on benthic community structure of the uniformly low bottom tem- 
peratures, the low and unpredictable input of food, and the scouring 
of the shallower continental shelf by ice. Samples of meioinfauna, 
macroinfauna, and megaepibenthos were collected during the 1971 
and 1972 Western Beaufort Sea Ecological Cruises (WEBSEC) on 
the USCGC Glacier along a 333-km study area off the Alaskan 
North Slope between Cape Halkett and Barter Island. Twenty-five 
otter trawl samples, 20 bottom camera runs, and 199 quantitative 

rab samples were obtained at depths between 15 and 2,600 m. 
anders results based on data from 20 bottom trawl samples, 70 
grab samples, and bottom photographs demonstrate that species are 
restricted in their distribution within depth zones. The macroinfauna 
(greater than or equal to 1.0 mm) on the midcontinental shelf 
exhibits a highly patchy distribution and variable taxonomic compo- 
sition, implicating ice scour as a significant environmental influence. 
The numerical density and biomass of the macroinfauna increase 
with depth and distance from shore, reaching a maximum on the 
suger continental slope and decreasing to low values at depths of 
2,600 m. 


60916 Marine birds of the western Beaufort Sea. Watson, G.E. 
(Smithsonian Institution, Washington, DC); Divoky, G.J. pp 681-695 
of In Coast and shelf of the Beaufort Sea. Reed, J.C. ed ). Arling- 
ton, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
_— California, United States of America (USA) (7 Jan 

See CONF-740142—. 

Knowledge about the distribution and ecology of marine 
birds on the Beaufort Sea coast and shelf is incomplete. Twenty-one 
species occ ae of which sixteen breed locally on the tundra 
or barrier isl A few additional species occur as stragglers or 
vagrants. Sea ducks, phalaropes, and gulls are the most numerous 
and conspicuous species. Other species include loons, jaegers, alcids, 
and a tern. birds occur in marine environments year-round; 
others only after they have bred. At sea they feed on small fish, 

lanktonic and benthic crustaceans, and benthic molluscs. Sea birds 
ink terrestrial and marine ecosystems, especially during breeding. 
All Beaufort Sea marine birds are migratory, but two or possibly 
three species may remain in the pack ice throughout winter. 


60917 Zoobenthos of the southern Beaufort Sea. Wacasey, J.W. 
(Arctic Biological Station, Ste. Anne de Bellevue, Quebec). pp 697- 
704 of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
es California, United States of America (USA) (7 Jan 

See CONF-740142—. 

In July 1973, 17 samples were collected by from inshore 
areas of the Beaufort Sea from Cape Dalhousie to Herschel Island in 
water depths from 3 to 94 m in order to obtain baseline information 
on zoobenthos. Each sample consisted of five grabs with a total 
surface area of 0.25 m* The number of species, their density, and 
their biomass were determined from invertebrates that were retained 
after washing the substrate through a 0.5-mm screen. The fresh 
water from Mackenzie River mixes with the salt water of the 


estuarine conditions in water depths to 15 m, which depth may 
occur "P to 24 km offshore as far as Shingle Point to the west and 
to Cape Dalhousie to the east. ae a ae 
salinity gradually increases and the temperature decreases with dis- 
tance and depth offshore from the channel outlets of the river. The 
freshwater influence, however, is greater to the east along 
a ogy pm In ae hg vy zoobenthic oon is 
low, with one to A. pg is also low, pa amare 
meat weight per m bottoms with water salini ee Bs 
t and cceministeses above 1°C. In depths over or 30 m, 
thos diversity is higher, Sgn eee Seen’ 
higher, averaging 58.9 g north of Cape and 9.5 g 
Herschel Island. In these arctic marine habitats the salinity of 
water near the bottom ranges from 30 percent to 33 percent, and t 
temperature is below 0°C. 


60918 Seasonal distribution of bowhead and white whales in the 
eastern Beaufort Sea. Sergeant, D.E.; Hoek, W. (Arctic 
Station, Ste. Anne de Bellevue, Quebec). pp 705-719 of In Coast and 
eer Snel oe nome aya Arlington, VA; Arctic 
Inst. of North America (197 
From Symposium on ) RS Sea Coast and Shelf research; 
—e California, United States of America (USA) (7 Jan 
See CONF-740142—. 
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Bowhead (Balaena mysticetus) and white whales (Delphinap- 
terus leucas) migrate into the eastern Beaufort Sea from the west, 
arriving in May or June through leads in the pack ice. They depart 
westward again during September in open water. Present numbers of 
bowheads are not accurately known, but are probably in the low 
hundreds in this sector of the species’ range. Groups of up to thirty 
have been seen on migration. Numbers of white whales are at least 
3,500. Bowheads spend the summer in oceanic water around Banks 
Island and off the mainland coast in the neighborhood of Cape Parry 
and Cape Bathurst. Many white whales are found in the same 
waters, but in July they move to the warm estuarine water off the 
Mackenzie River where calving is believed to occur and where 
feeding intensity is low. There is a hunt for white whales off the 
Mackenzie delta which for many years has taken an average of about 
200 animals per year, but bowheads are not now taken from the 
Canadian coast of the Beaufort Sea. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 58299, 58301, 58302, 58474, 
60837, 60846, 60847, 60871, 60873, 60889, 61123 


60919 (COO—1599-125(Pt.3)) Adenosine triphosphate concen- 
tration in relation to microbial biomass in aquatic systems. Cunning- 
ham, H.W. Jr. (Michigan State Univ., East Lansing (USA). Dept. of 
Botany and Plant Pathology). 1977. Contract EY-76-S-02-1599. 53p. 
Dep. NTIS, PC A04/MF AO1. 

Analyses of adenosine triphosphate (ATP) extracted from a 
sediment community of an aquatic ecosystem by the sulfuric acid 
method are complicated by inhibitions from inorganic and organic 
compounds. Inhibitions by inorganic compounds are reversible while 
those by organic compounds are irreversible. The primary inhibition 
by organic oo ey results by Saree with acid-soluble 
fulvic acids which will prevent the detection of as much as 80% of 
the ATP present in a sample by the luciferin-luciferase reaction. 
Analytical techniques were developed to partially circumvent such 
interferences. Biomass interpretations from ATP concentrations in 
aquatic systems are complicated by the diversity of the microbiota 
and by the variability in the carbon to ATP ratio caused by environ- 
mental conditions. However, when levels of ATP are considered as 
a physiological condition of a sedimentary community, this data 
provides a means to interpret community metabolism not available 
hitherto. 


60920 Effect of Schizoporella (Ectoprocta) removal on the fouling 
community at Beaufort, North Carolina, USA. Sutherland, J.P. (Duke 
Univ. Marine Lab., Beaufort, NC). pp 155-176 of In Ecology of 
marine benthos. Coull, B.C. (ed.). Columbia, SC; Univ. of South 
Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

The encrusting bryozoan, Schizoporella unicornis, was shown 
to inhibit the subsequent recruitment of other common organisms in 
the fouling community at Beaufort, North Carolina. Settling plates 
from which Schizoporella was experimentally removed on repeated 
occasions supported an assemblage of fouling organisms different 
from that found on control plates dominated by Schizoporella. The 
specific species suppressed depended on the year in which the 
experiment was initiated (April 1972 or 1973) because of annual 
differences in larval recruitment. Although Schizoporella resisted 
invasion and was one of the most long-lived members of the commu- 
nity, other species were gradually added to the Schizoporella mo- 
nopolies. Species were subtracted from the community as a result of 
senescence and urchin predation. The free space left behind usually 
was colonized by a species other than the previous occupant. Once 
occupied, the fate of that space depended on the p gr which 
occupied it and the regime of larval recruits, ic., the degree to 
which the residents inhibited subsequent larval recruitment. Stable 
climax is not evident in this community and change is the rule rather 
than the exception. In terrestrial plant communities there is often a 
reservoir of successional species in the soil which “prepare the way” 
for the climax species after perturbation. The fouling community 
atBeaufort has no such reservoir; colonization occurs by means of 
short-lived, even nonfeeding larvae. Furthermore, resident adults 
inhibit subsequent colonization and there is apparently no stable 
climax. Thus there is little evidence in support of the traditional 
view of succession in the fouling community at Beaufort. 


60921 Effects of pollution on inshore benthos. McIntyre, A.D. 
(Dept. of Agriculture and Fisheries of Scotland, Torry). pp 301-318 
of In Ecology of marine benthos. Coull, B.C. (ed.). Columbia, SC; 
Univ. of South Carolina Press (1977). 
From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 
See CONF-750576—. 
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Tic coastal region is particularly subject to pollutants, but 
their effects on inshore benthos are difficult to assess because of the 
complex nature of that environment and the problem of distinguish- 
ing between natural and pollution-induced events. This problem was 
approached by a program of long-term experiments, biological 
assays and field observations. Some experiments involving a three- 
stage food chain over periods of several months indicated that low 
levels of pollutants, sometimes two orders of magnitude less than the 
T.Cso value, can have significant adverse effects at all trophic levels 
studied. Other experiments showed that sea water from an industrial- 
ized region could be less favorable than clean coastal water for 
growth and development of organisms. These conclusions are dis- 
cussed in the light of field observations on benthic communities, and 
an attempt is made to estimate the level of organic input which will 
produce changes in such communities. 


60922 Distribution model for particulate trace metals in the 
Rhine estuary, Southern Bight and Dutch Wadden Sea. Duinker, J.C.; 
Nolting, R.F. (Netherlands Inst. for Sea Research, Texel). Neth. J. 
Sea Res.; 10: No. 1, 71-102(1976). 

Suspended matter in the Dutch Wadden Sea and the Southern 
Bight including the Rhine estuary has been characterized by correla- 
tion of the trace metals Mn, Fe, Zn and Cu. Fe:Mn ratios can be 
used to distinguish coastal and offshore sampies. Away from the 
coasts the southern part, including the Straits of Dover, is character- 
ized by minimum amounts of suspended matter (1 to 2 mg I~’). 
Leachable particulate trace metal concentrations in this part are 0.4 
to 1 pg 1”! Mn, 6 to 17 pg I”! Fe, 1 to 2 Hg 1”? Zn and 0 to 1 pg 1"! 
Cu. On a weight over weight basis (ug g~*), concentrations of iron 
and manganese a the coast are high, those of copper and zinc are 
low compared to offshore samples. The distribution of phytoplank- 
ton and its metal concentrations cannot explain the observed levels. 
The combined data on trace metal concentrations in bottom sedi- 
ments, particulate matter and in solution within and outside the 
estuary — that the Rhine estuary acts as a sink for particulate 
trace metals. 


60923 Auto- and of particulate trace metals in 
the Rhine estuary, Southern Bight and Dutch Wadden Sea. Vande- 
ginste, B.G.M.; Salemink, P.J.M. (Catholic Univ. of Nijmegen, Neth- 
erlands). Neth. J. Sea Res.; 10: No. 1, 59-70(1976). 

Auto- and crosscorrelation calculations have been applied to 
leachable particulate trace metals concentration data (Mn, Fe, Zn 
and Cu) from the Southern Bight and the Dutch Wadden Sea. 
Although the amount of data is limited, some features on the 
dynamic properties of the four metals could be established. The 
stability of the concentration profile in the two areas decreases in the 
order Mn, Fe, Zn, Cu. Manganese and iron show a concentration 
profile that is stable over at least one month in the Southern Bight; 
moreover as the correlation length is rather large, the existence of an 
isopattern for Mn and Fe in the Southern Bight is justified. The 
patterns of particulate Mn and Fe (the same conclusion applies to Cu 
and Zn) are significantly correlated. This indicates that the isopat- 
terns for Mn and Fe have identical gradients in the Southern Bight, 
suggesting that the particulate (leachable) Fe and Mn concentrations 
are influenced by similar processes. Although in the results any 
isopattern or stable profile for copper and zinc was absent, the 
observed strong correlation suggests that well defined 
must be responsible for the apparent random concentration values of 
both elements. 


60924 (ORNL-tr—4388) Study of the effect of ozone on water 
containing Drago, M.; Cescon, P.; Frache, R. Translated 
by S.D. Blalock Jr. from Jnquinamento; 17: No. 3, 22-23(1975). 4p. 
Dep. NTIS, PC A02/MF AOl. 

Bench-scale experiments were made to determine the amount 
of ozone necessary to eliminate detergent from water. The <a 
ments were made using the cyclical detergent alkyl benzene sulfon- 
ate (ABS) and the linear detergent dioctyl sulfosuccinate in distilled 
water. On the basis of the data obtained, it is concluded that while 
the detergent concentration approaches zero linearly and rapidly in 
the case of ABS on the addition of ozone, complete elimination is 
not achieved for dioxtylsulfosuccinate. The ozone requirement is 
substantially higher also for the latter detergent. (JSR) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 58527, 60551, 60860, 60875, 60953 


(COO—2529-3) Plutonium and cesium radionuclides in 
the Hudson River estuary. Annual technical progress report, December 
1, 1976—November 30, 1977. Simpson, H.J.; Trier, R.M. (Columbia 
Univ., Palisades, N.Y. (USA). Lamont-Do Geological Observa- 
tory). 1977. Contract EY-76-S-02-2529. 185p. Dep. S, PC A09/ 
MF AOl. 
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We have obtained a large set of sediment cores from the 
through much of the ambient salinity range. A 
sections and samples of ded particles have 

for 7Cs, *Cs and Co by direct gamma counting, 

and **Pu by alpha spectrometry. The distribution 

37Cs and **Pu, Pu indicates rapid accumulation in 

cover areas, and especially in the harbor region adjacent to 

ity. The distributions of both '°7Cs and *°°Pu, **°Pu are 

imilar in surface sediments and with depth in cores, but there are 

deviations from the fallout ratio due to addition of reactor *7Cs and 

of "Cs from the particle at hi; salinities. Measurea- 

ble amounts of reactor-derived '*Cs and ™Co are found in nearly 

all sediment samples containing appreciable '*’Cs, between 15 km 

upstream of Indian Point and the downstream extent of our sam- 

ing, 70 km south of the reactor. Accumulations of *°Pu, Pu in 

lew York harbor sediments are more than an order of magnitude 

greater than the fallout delivery rate. The most likely explanation is 

accumulation of fine particles in the harbor which have been trans- 

ported from upstream areas of the Hudson. Our :vidence so far 

indicates that Indian Point is probably not a significant source of 

239Py, °Py or **Pu compared with the fallout burden of these 
nuclides already in the sediments. 


60926 (COO—3573-21) Influence of macrobenthos on chemical 
of marine sediments. Aller, R.C. (Yale Univ., New Haven, 


Conn. (USA). t. of Geology and Geophysics). May 1977. Con- 
tract EY-76-S-02-3573. 616p. Dep. NTIS, PC A99/MF AOI. 


i ic reactions involving the decomposition of organic 
matter the dissolution, mobilization, and reprecipitation of 
metals sensitive to oxidation-reduction reactions, are most intense 
and rapid in the upper 1 m and especially the upper 10 cm of marine 
sediment. It is in this upper zone where most benthic organisms live 
and interact with sediments and where exchange rates of dissolved 
and particulate material between sediment and overlying water are 
largely determined. In Long Island Sound, U.S.A., both spatial and 
tem trends in sediment chemistry and the flux of material out of 
the bottom demonstrate the control of diagenesis by bottom fauna. 
2%4Th/**U disequilibrium studies demonstrate that particle rework- 
ing rates near the sediment-water interface vary both temporally and 
spatially in the Sound. The most rapid reworking occurs in proto- 
branch-inhabited bottom areas as do the highest ***Th inventories. 
Excess *‘Th profiles in the sediment allow determination of the 
rates of selected diagenetic reactions, such as Mn** production, near 
the sediment surface. Both the **Th disequilibrium and flux mea- 
surements indicate that intra-estuarine redistribution of metals con- 
tinually takes place. 


60927 (BNWL-tr—238) Effect of the pollutant burden of waters 
on the behavior of radionuclides. Bovard, P.; Grauby, A.; Saas, S.; 
Schaeffer, R. 1977. Translation by L. Appleby of Hd SM—197/ 
14. (CONF-7506117—1). 15p. Dep. NTIS, PC A04/MF AOI. 

From Symposium on the combined effects of radioactive, 
chemical and thermal releases to the environment; Stockholm, 
Sweden (2 Jun 1975). 

The authors describe the effect of pollution of waterways on 
the transfer of radionuclides. Their first example concerns modifica- 
tions of the chemical equilibrium of iodine as a function of pH-value. 
Variations in the mobility of several elements under the influence of 
COD are then studied, and an example of how the mobility potential 
of a number of radionuclides evolves from the point of release up to 
the irrigation limit is presented. Finally, interactions between irriga- 
tion water and groundwater are dealt with. The work reveals four 
main types of factors capable of leading to synergic effects: physical 
factors (pH-value, temperature), chemical factors (saline burden, 
COD), micro-biological factors (BOD) and extrinsic factors (water 
regime, utilization). 


WATER 
REFER ALSO TO CITATION(S) 59773, 60582 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 59653, 60887 


60928 (COO—2002-26) Thermal regulation of functional groups 
in running water ecosystems Technical progress report, October 1, 
1976—June 30, 1977. Cummins, K.W.; Klug, M.J. (Michigan State 
Univ., Hickory Corners (USA). W.K. Kellogg Biological Station). 
= hs Contract EY-76-S-02-2002. 13p. Dep. NTIS, PC A02/MF 
AOl. 


The research plan encompassed three general objectives: deri- 
vation of generalized models of detrital processing in stream ecosys- 
tems with special emphasis on thermal control; characterization of 
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functional groups of running water organisms, particularly macroin- 
vertebrates (shredders, collectors, scrapers, piercers, predators); and 
demonstration of the importance of food quality, and the interaction 
between temperature and food quality, in controlling growth and 
survivorship of stream functional groups. 


60929 (COO—2502—13) Thermoregulation and temperature re- 
lations of alligators and other large ectotherms inhabiting 

stressed habitats. Annual progress report, 1 July 1976—30 

1977. Spotila, J.R. (State Univ. Coll., Buffalo, N.Y. (USA)). Jun 
1977. tract EY-76-S-02-2502. 39p. Dep. NTIS, PC A03/MF 
AOl. 

Progress is reported on studies of the biophysical and thermal 
relationships between large ectotherms and their aquatic environ- 
ment. Data are rted laboratory and field studies on alliga- 
tors, turtles, and fish. Mathematical models of the effect of body size 
and physical characteristics on temperature regulation of ectotherms 
and of thermal stress in aquatic organi were developed. Results 
are included of field studies on the physiological behavioral 
adjustments of turtles in response to changes in water temperature 
produced by thermal effluents in PAR Pond at the Savannah River 
Ecology Laboratory (SREL). 


60930 (ORNL/TM—5948) Physical effects of entrainment: cur- 
rent research at ORNL. Suffern, J.S. (Oak Ridge National Lab., 
Tenn. (USA)). Aug 1977. Contract W-7405-ENG-26. 36p. Dep. 
NTIS, PC A03/MF AO1. 

An experimental program to evaluate the effects of entrain- 
ment on aquatic organisms is being conducted at ORNL. The 
damage to fish eggs and larvae during entrainment through condens- 
er cooling water systems is one of the major environmental impacts 
of electric power plants. Studies at operating power plants have 
indicated that mortality rates can be excessive. These rates may vary 
among species and between plants. In order to assess the mortality 
associated with each com t of the cooling system, a power 
plant simulator has been designed and is now under construction. 
The design of the apparatus is such that the internal hydraulics of an 
operating power plant condenser cooling system will be effectively 
reproduced. Experiments will be conducted using fresh water and 
marine fish species eee to the experimental designs described 
herein. Rearing and holding facilities have been designed and assem- 
bled to assure a supply of specimens and allow assessment of delayed 
mortality. The identification of the factors which cause mortality 
during entrainment will provide a rational foundation for redesign of 
the components in cooling systems to minimize envecmneial - 
pacts. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 58414, 59880, 59918, 59942, 
60028, 60033 


60931 (AD-A—036629) North atlantic regional 


‘ H. 
(USA)). May 1972. eee. NTIS PC A06/MF AO1. 

The mineral i ry of the North Atlantic Region is impor- 
tant to both the local and the national economy, with total produc- 
tion valued at $1.3 billion in 1970. The leading commodities were 
anthracite, bituminous coal, cement, crushed stone, and sand and 
gravel. The high-level production of construction materials reflects 
the urban-industrial density of the region. Other important mineral 
commodities were iron ore, lime, dimension stone, and zinc. Future 
mineral production potential is good within the Region and the 
opening of new mines can be anticipated. Technologic developments 
in mineral extraction and processing will play a part in expanding the 
development of mineral resources, but a timetable of such events 
cannot be made at present. An adequate water supply is essential to 
the production of most mineral commodities, and mineral its 
are usually not considered to be viable if water is not av: le. 
Mineral processing causes little consumptive loss of water but, like 
all uses of water, it degrades the quality to some degree. The extent 
of degradation of process water can be maintained within tolerable 
limits. The presence of sulfide minerals in and adjacent to the 
mineral being mined has caused serious pollution problems locally, 
and, in the case of coal, many miles of streams have been adversely 
affected. Areas and sites known to contain minerals have been 
described and shown on maps to aid future planning for individual 
river basins. Principal emphasis has been given to those minerals 
whose recovery requires the use of water or may affect water. 


60932 (PB—266257) Reclamation research in the seventies. Re- 
search report. (Bureau of Reclamation, Denver, Colo. (USA). Engi- 
a and Research Center). 1977. 108p. (RR—28). NTIS 
A06/MF AOI 


water resources 
Minerals. (Bureau of Mines, Washington, D.C. 


Water Resources technical pub. Progress rept. no. 2. 
This report summarizes the Bureau's congressionally funded 
water resources research programs, including the major research 
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activities of the seven regional offices of the Bureau and those of the 
ing and Research (EandR) Center in Denver. The material, 

the exception of Project Skywater and Energy Research and 
Deaiiose is Seay ae and presented under five subject catego- 
ries established by the Couumas for Water Resources Research 
(COWRR), i.e., Water Supply Augmentation and Conservation, 
Water Quantity Management and Control, Water Quality Manage- 
— and Protection, Water Resources Planning, and Engineering 

orks. 


60933 Industrial water availability: upper Missouri River water 
supply Gibbs, P.Q. pp 69-72 of In Proceedings of the 
synthetic hydrocarbons conference. New York; American Inst. of 
Mining, Leer gs and Petroleum Engineers, Inc. (1974). 
rom AI annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238— 

The water supply and related hydrologic problems in the 
Upper Missouri River Basin, which contains the Fort Union-Powder 
Basin Coal Region of Montana, Wyoming, and the Dakotas, is 
discussed. If State and Federal agencies both agree, then some of this 
water can be made available for coal processing. The locations and 
quantities that appear to be available from hydrologic studies are 
considered. Developments for mining, irrigation, and municipal uses 
started about 1865. By 1910 about a million acre-feet of water was 
being depleted within the upper basin areas of Montana and Wyo- 
ming. There were many small water developments during the 1930's 
by the Montana State Water Board, but no major water develop- 
ments were authorized by Congress until the Flood Control Act of 
1944 was . This Act, now known as the Pick-Sloan Missouri 
Basin Program, authorizes a coordinated plan to develop the water 
resources of the entire basin so that the dry upper states could 
develop irrigation and industry and the wetter downstream states 
could enjoy flood control and navigation. Hydropower and trans- 
mission networks were planned to help supply cheap power to all 
the basin states. The additional water demand imposed by coal 
processing plants is considered. 


60934 Political considerations surrounding the availability of 
Montana water for industrial use. Wicks, G.J. pp 73-76 of In Pro- 
ceedings of the synthetic hydrocarbons conference. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

The energy crisis and the necessity to reduce American 
dependence on foreign suppliers are among the prime influences 
resulting in a rapid acceleration of demands for Montana's coal, land, 
and water resources. Although Montanans are aware of possible 
economic benefits from industrial development, there is a growing 
realization of its dcieterious environmental and social impacts and 
the threat posed to a way of life which has been lost to most of our 
nation. In response to such pressures, Montana's Legisiature last year 
enacted measures regulating reclamation of mined lands and the 
siting of utility facilities, stren ys water laws, and increasing 
taxation rates on the mining of non-renewable resources. Currently 
pending and almost certain to be passed is a proposal which would 
impose a 3-year moratorium on the granting of permits for large- 
scale pe sm from the Yellowstone Basin, thereby allowing the 
state time to formulate plans to utilize the water in the best interests 
of all Montanans. Such measures illustrate the determination of 
Montanans to control their own destiny, which includes defining the 
level of industrial development that is acceptable. In evaluating the 
amount of water available for industrial purposes, the calculations of 
water supply, economic feasibility, and technological capability 

me essentially meaningless without the necessary political con- 
siderations. 


60935 Water resource development: problem or promise. Fahy, 
V. pp 77-79 of In Proceedings of the synthetic hydrocarbons confer- 
ence. New York; American Inst. of Mining, Metallurgical, and 


nee m Enginoen. Inc. (1974). 
IME Anant meeting of the council of economics; 

Dallas, Tene USA (23 Feb 1974). 

See CONF-740238—P!1. 

North Dakota is a semi-arid state, averaging about 16 in. of 
recipitation annually, yet it contains the nation’s largest man-made 
e, which is formed by the impoundment of waters of the great 
Missouri River. The contrast expressed in the preceding sentence is 
an indication of the potential for conflict that exists as the state's 
agricultural economy is impacted by the relentless thrusts of indus- 
trial expansion. Some citizens consider industrial development poten- 
tial as a promise; others, as a threat. This State of North Dakota is 
the most agricultural state in the Union and its farmers are the most 
mechanized. In general terms, the economy of the state as a whole 
has been directly related to the economy of the farmer. Improving 
the lot of the farmer by providing an irrigated economy, and, in the 
process, stabilizing the total economic base, was and is the emphasis 
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behind the design and initial construction of the Garrison Diversion 
project. This project will take water from the great inland lake, Lake 
Sakakawea, and, through a system of pumps and canals, make water 
available to about a million acres of land. The crisis has 
served to focus the attention of the nation on the great potential 
energy source to be found in the development of the lignite deposits 
in the upper Missouri River Basin states. Most of the lignite-bearing 
areas will depend to a large extent upon the diversion of water from 
the major stream or reservoir to the areas to be mined. North 
Dakota is somewhat unique in that large quantities of lignite exist in 
the counties that lie adjacent to Lake Sakakawea. During the next 
several decades, this state will experience many changes and these 
changes will occur as a result of water-oriented Pro acdheneg State 
laws governing water rights are reviewed. 


60936 Industrial water availability: western states opportunities 
and problems. Bishop, F.A. pp 81-83 of In Proceedings of the 
synthetic hydrocarbons conference. New York; American Inst. of 
— Metallur, _— and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P!1. 

Wyoming's massive energy resources, coupled with the de- 
veloping energy crisis, have focused national attention on the state, 
which ranks second in uranium reserves, fifth in crude oil, seventh in 
natural gas, and ninth in coal, according to a recent report by the 
Bureau of Mines. The pressures of the worldwide energy crisis will 
inevitably lead to rapid expansion in the development and produc- 
tion of these fuels. The additional factor of a low sulphur content in 
Wyoming coals has attracted attention from those industries capable 
of using coal as a fuel across the nation. Wyoming's major industrial 
growth appears to lie in the field of coal and oil-shale development. 
Generally speaking, the oil-shale reserves are located in the drainage 
of the Colorado River in the southwestern part of the state, and in an 
area of water surplus for Wyoming. Although there are many 
unknowns concerning the water requirements of an oilshale industry, 
it would appear that adequate water should be available to supply 
demands in this area of Wyoming. The picture concerning coal 
development is not nearly so clear. A large part of Wyoming is 
underlain with coal, but the most attractive coals are concentrated in 
northeastern Wyoming. This area of the state is short of water, with 
agricultural development having already committed most of: the 
readily available local water supplies. The availability of water will 
be a critical factor in determining the extent of coal development in 
northeastern Wyoming. If adequate water becomes available, there 
will be significant industrial development, including coal-fired elec- 
trical generating plants and various kinds of synthetic fuel produc- 
tion plants located near the coal deposits. If water is not available, 
the coal will probably be mined and shipped out of the area. 
Realistically, the end result will most likely be some combination of 
these two approaches, with water availability playing a major role in 
defining the mix. 


60937 Industrial water availability: upper Colorado River basin. 
Goslin, 1.V. pp 85-88 of In Proceedings of the synthetic hydrocar- 
bons conference. New York; American Inst. of Mining, Metallurgi- 
cal, and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 


The Colorado River heads in the Rocky Mountains of north- 
central Colorado and flows nearly 1400 miles in a southwesterly 
direction to empty into the Gulf of California in Mexico. The river 
upstream from Ferry, Arizona, which is near the Utah-Arizona 
border, is referred to as the Upper Colorado River. The San Juan 
River, largest tributary of the Colorado from the east, drains moun- 
tain slopes and plateaus in southwestern Colorado, northwestern 
New Mexico, an northern Arizona, and flows through a formidable 
canyon in southeastern Utah, joining the Colorado River in Glen 
Canyon several miles upstream from Lee Ferry. There are certain 
physical and legal constraints that closely limit the development of 
water resources in the Upper Colorado River Basin. The most 
important physical limitation is in the amount of water. The Colora- 
do is the most closely regulated major river in the world and rigid 
legal restrictions limit the development of the water resource and 
water rights in the USA and Mexico. The impact of these restric- 
tions on the development of energy sources in the region is dis- 
cussed. 


60938 Industrial water supplies in Arizona. Steiner, W.E. pp 89- 
90 of In Proceedings of the synthetic hydrocarbons conference. New 
York; American Inst. of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. ag 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

Most of the State of Arizona lies in the Lower Colorado 
River Basin, where the real potentials for future water development 
lie. Arizona's entitlement for water for that portion of the state 
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draining into the Colorado River above Lee Ferry is limited by the 
Upper Colorado River Compact to 50,000 acre-ft of depletion mea- 
sured at Lee Ferry. Most of the Upper Basin portion of the state lies 
within the boundaries of the Navajo Indian Reservation. Uses of this 
entitlement occur either on the reservation or under agreement with 
the reservation. Of the 50,000 acre-ft per year of entitlement, 34,100 
acre-ft have been committed to the Navajo power plant at Page for 
cooling waters. Most of the balance is committed to support of 
municipal uses at Page and towns on the reservation and for Indian 
farming operations. While small amounts of additional use may be 
accommodated, for all intents and purposes Arizona's entitlement in 
Upper Basin waters is committed and with minor exception future 
uses can be sustained only if it can be shown that the additional use 
will not further deplete the flow of the Colorado River at Lee Ferry. 
The remainder of the State of Arizona lies in the Lower Colorado 
River Basin. This area is currently using about twice as much water 
annually as is replenished on a long-term basis. Over 90% of this use 
is in support of irrigated agriculture, and a several-fold increase in 
municipal and industrial uses could be sustained on a permanent basis 
by phasing out agriculture in favor of the higher economic uses 
associated with municipal and industrial development.In much of the 
state, Arizona's state law precludes the construction of irrigation 
wells to bring new lands into production, but does not similarly 
restrict the construction of wells for municipal and industrial pur- 

. Water rights already assigned leave only limited water sup- 
plies available for synthetic hydrocarbon development. 


60939 Industrial water availability, upper Colorado River system 
in New Mexico. Reynolds, S.E. pp 95-98 of In Proceedings of the 
synthetic hydrocarbons conference. New York; American Inst. of 
Mining, Metallurgical, and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

The San Juan River and its tributaries constitute the Upper 
Colorado River System in. New Mexico. The availability of water 
from the San Juan River System in New Mexico for industrial 

purposes, as well as for any other beneficial use in New Mexico, is 
founded on the Colorado River Compacts which are discussed. Most 
of the energy that is being gener ted, and probably most that will be 
generated for many years, in the Four Corners area of New Mexico 
is transmitted for use in other states. 


60940 Utah. Lawrence, D. pp 99-101 of In Proceedings of the 
synthetic hydrocarbons conference. New York; American Inst. of 
Mining, Metallurgical, and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

Most of the eastern half of Utah lies in the Colorado River 
Drainage. The Uintah Basin, which contains all of the known oil 
shale in Utah, is drained by the Duchesne River and the White 
River, which are tributaries to the Green; and these two streams - 
one from the west and the other from the east - join the Green near 
Ouray, about 30 miles south of Vernal. The Green River meets the 
Colorado southwest of: Moab. In South Central Utah, which con- 
tains the most extensive coal resources, the principal water supplies 
are Lake Powell and tributaries entering the Green and the Colora- 
do from the west. These include the Price River, the San Rafael, the 
Muddy, the Fremont, the Escalante, and the Paria Rivers. The 
opportunities for using water in Utah are generally greater than the 
supply which is physically and legally available, due to interstate 
compacts and international treaties, and intrastate water regulations 
and policies. Theoretically, most of the streams are fully appropriat- 
ed; in fact on nearly all streams of the Colorado River drainage there 
are applications of record for much more water than is physically 
available. In some instances there are more approved applications 
than there is water. 


60941 National Water Commission: summary of findings and 
recommendations relating to industrial water supplies. Ernst, R. pp 
103-106 of In Proceedings of the synthetic hydrocarbons conference. 
New York; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

The work of the National Water Commission is reviewed and 
its recommendations concerning the mdustrial water supply are 
presented 


REGULATIONS 


REFER ALSO TO CITATION(S) 59915, 60730 
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ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 59636, 59890, 59891 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 57917, 58474, 58999, 59635, 
59637, 59893, 59907, 59910, 59918, 60026, 60031, 60051, 60933, 
60934, 60935, 60936, 60937, 60938, 60939, 60940 


(BNWL-SA—6065) Social values and environmental as- 
sessment in thermal power plant siting. King, J.C. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1977. Contract EY-76-C- 
= 16p. |SCONF-760615—1). Dep. NTIS, PC A02/MF AOl1. 

From 17. annual meeting of the institute of nuclear materials 
management; Seattle, Washington, United States of America (USA) 
(23 Jun 1976). 

A system for assessing the desirability of alternative thermal 
power plant siting and design proposals from the community per- 
spective is under development by Battelle-Northwest. When imple- 
mented, this system should facilitate incorporation of community 
attitudes into the siting and design process along with traditional 
engineering and economic considerations. Effective implementation 
of this methodology may require a more open planning process than 
utilities or the public has been accustomed to pursuing, in that 
tentative construction plans may have to be released to permit 
solicitation of valid community values. Sites may have to be secured 
beforehand, perhaps by use of options, to avoid speculation on 
affected land. The proposed system, like other decision systems, 
should be considered advisory in nature. It is not the purpose of a 
decision system to automatically decree selection of the best of a set 
of alternatives. The system, instead, should be construed as a method 
for identifying and understanding important decision criteria and for 
structuring and aggregating them in a manner facilitating the selec- 
tion of preferred alternatives. 


60943 (COO—4287-1) Social science literature on the environ- 
ment: review and prospects for energy studies. A preliminary literature 
survey. Sommers, P. (Yale Univ., New Haven, Conn. (USA). Institu- 
tion for Social and Policy Studies). 1975. Contract EE-77-S-02-4287. 
37p. ge NTIS, PC A03/MF AOI. 

h of the social science literature on environment is of 
recent origin and represents the response of the social science 
research community to a complex societal problem in which tech- 
nology is a major factor. Energy represents another such problem to 
which the social science research community is now turning its 
attention. Because energy problems and environment problems ha 
some similarities and because energy-conversion processes have 
large effects on the environment, a review of the social science 
literature on environment was undertaken. The pu of this 
review are as follows: (1) to study the possible utility in energy 
research of some of the concepts developed in social science re- 
search on the environment; (2) to study the possible utility in energy 
research of some of the ‘methodologies utilized in social science 
research on the environment; and (3) to study the extent to which 
the results of social science research on the environment have 
contributed to the development of policy. The first two items above 
receive major attention in this preliminary literature survey. 50 
references. 


60944 (ORNL/NUREG/TM-—31) Power plant siting; an appli- 
cation of the nominal group process technique. Voelker, A.H. (Oak 
Ridge National Lab., Tenn. (USA)). 3 Oct 1976. Contract W-7405- 
ENG-26;NRC-INA-40-543-75. vp. Dep. NTIS, PC A02;MF AOl1. 

The application of i interactive group processes to the problem 
of facility siting is examined by this report. Much of the discussion is 
abstracted from experience gained in applying the Nominal Group 
Process Technique, an interactive group technique, to the identifica- 
tion and rating of factors important in siting nuclear power plants. 
Through this experience, interactive group process techniques are 
shown to facilitate the incorporation of the many diverse factors 
which play a role in siting. In direct contrast to mathematical 
optimization, commonly represented as the ultimate siting technique, 
the Nominal Group Process Technique described allows the incor- 
poration of social, economic, and environmental factors and the 
quantification of the relative importance of these factors. The report 
concludes that the application of interactive group process tech- 
niques to } pow ng and resource management will affect the consid- 
eration of social, economic, and environmental concerns and ulti- 
mately lead to more rational and credible siting decisions. 


60945 (ORNL/TM—5997) Study of community leaders in a 
nuclear host community: 


local issues, expectations and 
Bronfman, B.H. (Oak Ridge National Lab., 
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(USA)). Aug 1977. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC 
A02/MF A0O1. 

A study of community leaders was undertaken in Hartsville, 
Tennessee, site of the TVA Hartsville Nuclear Power Plant current- 
ly under construction. Leaders were found to be extremely support- 
ive of the plant and of TVA’s efforts to mitigate impacts expected to 
result from construction. Like their citizen counterparts, leaders 
expect economic benefits and some growith-related disruption to 
occur as a result of the plant, while environmental impacts are seen 
as extremely unlikely to occur. Plant-related issues, such as housing 
availability and traffic congestion, dominate leaders’ thinking about 
current issues. These issues are expected to continue to be important 
in the future, and new issues dealing with growth and planning, 
employment and taxation are expected to arise. 


60946 (PB—266772) Archaeological and historical investigations 
for energy facilities: a state of the art report. (Iroquois Research Inst., 
Fairfax, Va. (USA)). Feb 1977. Contract FP-1807. 292p. NTIS PC 
A13/MF AOl1. 

The report examines Federal regulations and methods used 
for conducting surveys in protecting the cultural resources. It de- 
scribes how cultural resource investigations are conducted, including 
their costs, and describes their relationship to the design and con- 
struction of energy facilities. It investigates the impact of energy 
projects on archaelogical and historical sites. 


60947 Advanced nuclear energy systems; retrospects and pros- 
pects. Sabri, Z.A. (Iowa State Univ., Ames); Amherd, N.A. Trans. 
Am. Nucl. Soc., Suppl.; 25: No. 1, 149-150(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


60948 Environmentalist's view of natural resource development. 
Shannon, R.A. pp 57-63 of In Proceedings of the synthetic hydrocar- 
bons conference. New York; American Inst. of Mining, Metallurgi- 
cal, and Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

An overview is presented of the economic-political-historical 
factors that influence natural resource development. Conflicts in- 
volved in resource development and utilization and the maintenance 
of a pleasing and a healthy environment are examined. The assump- 
tions underlying the National Environmental Policy Act (NEPA) 
and the environmental impact statement (EIS) procedures are criti- 
cized. A depolarization of the debate between so-called environmen- 
talists and energy producers is suggested. The prospects for opti- 
mism or pessimism are summarized. 


60949 Role of the federal court in the review process. Bue, C.O. 
Jr. pp 65-68 of In Proceedings of the synthetic hydrocarbons confer- 
ence. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1974). 

From AIME annual meeting of the council of economics; 
Dallas, Texas, USA (23 Feb 1974). 

See CONF-740238—P1. 

The National Environmental Policy Act (EPA) and the prep- 
aration of environmental impact statements pursuant to its provisions 
are discussed briefly. NEPA is an environmental full disclosure law, 
an action-forcing statute which is intended to ensure substantial and 
consistent consideration of environmental factors in decision making 
by the agencies, even where it may conflict with other federal 
objectives. The court has the obligation to ensure that all federal 
agencies use all practicable means consistent with other essential 
considerations of national policy to meet the policies established by 
Congress. This statute seeks to ensure that no agency shall utilize an 
excessively narrow construction of its existing statutory authoriza- 
tions to avoid compliance. An agency's review must reflect a system- 
atic interdisciplinary approach and be developed in consultation 
with the Counsel on Environmental Quality (CEQ) The field level 
personnel of the federal agencies, those directly associated with the 
projects creating environmental impact, are'in the best position to 
become aware of potential conflict between existing practices and 
environmental policies. The court looks to the Environmental 
Impact Statement in making decisions. As various courts have 
pointed out, the impact statement should serve as a comprehensive 
document on which responsible agency officials and others might 
rely in making the required balance between environmental and non- 
environmental factors. It should contain all possible significant ef- 
fects on the environment. Even if the environmental amenity is 
physically small, the impact statement should deal with it if the 
environmental impact of the project is to be significant. The time to 
discover the problems and to examine them for NEPA compliance is 
before vast sums have been spent in construction efforts, not after- 
wards. 
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ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 58999, 59010, 59892, 59893, 
59911, 59914, 59978, 60026, 60032 


60950 (CONF-760744—) Energy sources for the future. Duggax:, 
J.L.; Cloutier, R.J. (eds.). (Oak Ridge Associated Universities, Inc., 
Tenn. (USA). Special Training Div.). Apr 1977. Contract EY-76-C- 
05-0033. 428p. Dep. NTIS $11.75. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

The symposium program was designed for college faculty 
members who are teaching or plan to teach energy courses at their 
educational institutions. Lectures were presented on socio-economic 
aspects of energy development, fusion reactors, solar energy, ~~ 
fired power plants, nuclear power, radioactive waste disposal, and 
radiation hazards. A separate abstract was prepared for each of 16 of 
the 18 papers presented; two papers were processed earlier: Residen- 
tial Energy Use Alternatives to the Year 2000, by Eric Hurst 
(EAPA 2:257; ERA 1:25978) and The Long-Term Prospects for 
Solar Energy. by W. G. Pollard (E4.PA 3:1008). Fourteen of the 
papers are included in Energy Abstracts for Policy Analysis. 
(EAPA). 


60951 (NP—22013) Coastal effects of offshore energy systems. 
An assessment of oil and gas systems, deepwater and nuclear 
powerplants off the coast of New Jersey and Delaware. Volume II. 
Working papers. (Office of Technology Assessment (U.S. Congress), 
Washington, D.C.). Nov 1976. vp. GPO $12.00. 

The ten working papers included in this document contain 
background data and detailed analysis for specific findings about the 
environmental impact of the development of offshore oil and gas, the 
siting of deepwater ports, and the siting of floating nuclear power 
plants, particularly off the coast of New Jersey and Delaware. 


60952 (PB—266064) Parametric utility comparison of coal and 
nuclear electricity generation. Maurer, K.M. (California Univ., Los 
Angeles (USA). Dept. of Chemical, Nuclear, and Thermal Engineer- 
ing). Feb 1977. 72p. (UCLA-ENG—7719). NTIS PC A04/MF AO1 

See also report dated Aug 76, PB-264 181. Part of Study: 'A 
General Evaluation Approach to Risk-Benefit for Large Techno- 
logical Systems and its Application to Nuclear Power’. 

The advantages and limitations of an explicit quantitative 
model for decision making are discussed. Several different quantita- 
tive models are presented, noting that the use of an expected utility 
maximization decision rule allows both the direct incorporation of 
multidimensional descriptions of the possible outcomes, and consid- 
erations of risk averse behavior. A broad class of utility functions, 
characterized by linear risk tolerance, was considered and extended 
to a multidimensional form. Choosing a multivariate risk neutral 
extension, using constant absolute risk aversion utility functions for 
monetary effects and for increased mortality, the author indicated 
how the parameters of this utility function can be selected to 
represent the decision maker's preferences, and suggest a reasonable 
range of values for the parameters. After describing an illustrative 
set of data on the risks inherent in coal burning and nuclear electric- 
ity generation facilities, the author used the chosen utility model to 
compare the overall risks associated with each technology, observ- 
ing the effect of variations in the utility parameters and in the risk 
distributions on the implied preferences. 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 58346, 58347, 58473 


60953 (ERDA—1540) Brookhaven National Laboratory, a 
New York final environmental impact statement. Liverman, 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jul 1977. vp. to 
NTIS, PC A12/MF AOl1. 

Generally, data used for the statement were those which had 
been accumulated through the calendar year 1973. Since 1973, 
Environmental Monitoring Reports have been published for calen- 
dar years 1974 and 1975. A review of these more recent documents 
reveals that the data contained therein lead to no significant change 
in the conclusions drawn in this Environmental Impact Statement. 
Past Laboratory operations were considered only insofar as they 
contribute to continuing environmental impacts. Environmental ef- 
fects were considered solely with respect to off-site consequences, 
the only exception being those cases where on-site effects have had 
or will have an impact on the long-term productivity of the Labora- 
tory site. 
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BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 61528 


60954 Constituents of unionid extrapallial fluid. II. pH and metal 
ion composition. Pietrzak, J.E.; Bates, J.M.; Scott, R.M. (Eastern 
Michigan, Ypsilanti). 7 jologia ; 50: No. 1, 89-93(31 Jul 1976). 

The extrapallial fluid of Unionids is being studied to obtain a 
more complete understanding of its composition and the relationship 
of its components to shell formation. Previous reports have indicated 
that calcium, magnesium, and manganese are expected components 
in one Unionid species. We confirm this and add zinc to this list. Our 
studies do not confirm earlier reports of free diffusion of calcium 
between the extrapallial fluid and the ambient medium, but suggest 
the organisms can concentrate, retain and exclude calcium. Magne- 
sium levels are inversely related to calcium levels. Manganese and 
zinc are maintained in the extrapallial fluid regardless of external 
concentration, the manganese within a relatively narrow concentra- 
tion range. The extrapallial fluid is consistently slightly alkaline, all 
samplings averaging between 8.1 and 8.2 in pH. 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 59001, 60889, 60890, 60891, 
60892, 60893, 60896 


60955 Competition, coexistence and character displacement in 
mud snails (Hydrobiidae), Fenchel, T. (Univ. of Aarhus, Denmark). 
pp 229-243 of In Ecology of marine benthos. Coull, B.C. (ed.). 
Columbia, SC; Univ. of South Carolina Press (1977). 

From Symposium on ecology of marine benthos; George- 
town, South Carolina, USA (7 May 1975). 

See CONF-750576—. 

The distribution patterns of four species of closely related 
deposit feeding prosobranchs (Hydrobiidae) were studied in a patchy 
estuarine environment off Jutland. Although these species tolerate 
wide ranges in salinity, their habitat selection in the study area was 
related to salinity gradients as well as to interaction of competition, 
migration, habitat size, extinction, colonization, and local microevo- 
lutionary changes. Stable coexistence of these species may have been 
initiatec by the interaction of competition and migration between 
habitats. Coexisting hydrobiids showed character displacement in 
terms of adjustment in body size, which correlated with particle size 
range of ingested material. This adaptation was sometimes sufficient 
to explain stable coexistence. Coexisting hydrobiids were also found 
to have restricted (and nonoverlapping) breeding periods as com- 
pared to allopatrically occurring populations. Several findings in this 
study support the theory of island biogeography. 


60956 Application of stochastic models to a wildlife population. 
De Angelis, D.L. (Oak Ridge National Lab., TN). Math. Biosci.; 31: 
227-236(1976). 

Two stochastic population models, a birth-and-death model 
and a stochastic difference equation model, are compared, using data 
for a giant-Canada-goose population. The quasistationary probability 
distribution predicted by the stochastic difference equation agrees 
well with values of the population mean and variance computed 
from several years of data. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 60919, 60975, 60979, 60984, 
61014, 61027, 61075 


60957 (BNL—22932) Mechanisms of DNA uptake by cells. 
Lacks, S.A. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 27p. (CONF-770576—1). Dep. NTIS, 
PC — _. oe 

rom -29. Brookhaven symposia in biology; Upton, New 
York, USA (17 May 1977). " 

Three categories of cellular uptake of DNA can be distin- 
guished. First, in the highly transformable bacteria, such as Diplo- 
coccus pneumoniae, Haemophilus influenzae and Bacillus subtilis, 
elaborate mechanisms of DNA transport have evolved, presumably 
for the purpose of genetic exchange. These hanisms can intro- 


mec 
duce substantial amounts of DNA into the cell. Second, methods 
have been devised for the forced introduction of DNA by manipula- 


tion of bacterial cells under nonphysiological conditions. By such 
means small but significant amounts of DNA have been introduced 
into various bacteria, including Escherichia coli. Third, mammalian 
cells are able to take up biologically active DNA. This has been 
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most clearly demonstrated with viral DNA, although the mechanism 
of uptake is not well understood. The intention, here, is to survey 
current understanding of the various mechanisms of DNA uptake. A 
review of experience with the bacterial systems may throw some 
light on the mammalian system and lead to suggestions for enhanc- 
ing DNA uptake by mammalian cells. 


60958 (COO—2040-10) Use of human lymphoblastoid cells for 
the estimation of environmental insults to DNA. Progress report, 
March 15, 1976—June 30, 1977. Strauss, B.S. (Chicago Univ., Ill. 
(USA)). 1 Jul 1977. Contract EY-76-S-02-2040. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

Benzoylated naphthoylated DEAE cellulose (BND cellulose) 
can be used for the detection of breaks in DNA since molecules with 
single strand interruptions adhere to the resin after shearing. Treat- 
ment with SI nuclease reduces adherence by removing single strand- 
ed tails produced by the shear forces. S] nuclease can also be added 
to the top of a neutral sucrose gradient to convert single stranded 
interruptions to double stranded breaks detectable on centrifugation. 
Using these methodologies, we have separated several carcinogens 
into those which induce numerous breaks into the DNA of human 
lymphoid cells and those inducing relatively few. Agents such as 
acetoxy acetylaminofluorene which are repaired by nucleotide exci- 
sion oy produce few breaks in human lymphoid cells; agents such 
as methyl methanesulfonate, which induce base excision (apurinic) 
repair produce many breaks. Treatment with the antidiolepoxide of 
benzypyrene (anti-BPDE) does not induce numerous breaks, but 
DNA with aromatic hydrocarbon adducts will adhere to BND 
cellulose. Repair of anti-BPDE induced damage occurs less readily 
in complementation group C xeroderma lymphoblasts and is there- 
fore likely to be by nucleotide excision. Repair functions are affected 
by the state of cell differentiation. Early embryonic chick retinocytes 
are able to repair, but this capability is lost on further development. 
Cultures of cells obtained from differentiated chick retinas regain the 
ene | to replicate DNA and divide, but the repair function remains 
switched off. 


60959 (LA-UR—77-1706) Heparan sulfate: functiona! role at the 
cellular level. Kraemer, P.M. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 17p. (CONF-770733—1). 
Dep. NTIS, PC A02/MF AO1. 

From International symposium on heparin; Saskatoon, 
Canada (6 Jul 1977). 

Metabolic and structural characteristics of cellular heparan 
sulfate are used to formulate guidelines for the possible functional 
roles of the N-sulfated glycosaminoglycans. 


60960 Separation of effects of adenosine on energy metabolism 
from tipse on cyclic AMP in rat thymic lymphocytes. Nordeen, S.K.; 
Young, ‘D.A. (Univ. of Rochester, NY). J. Biol. Chem.; 252: No. 15, 
5324-53310 Aug 1977). 

In tat thymic lymphocytes incubated for 2 h without exoge- 
nous energ\-providing substrate, adenosine may be substituted for 
glucose as a means of maximally restoring energy metabolism and 
those cellular functions whose rates are sensitive to small changes in 
the energy balance, such as protein synthesis and uridine utilization 
for RNA synthesis. Since effects of adenosine in thymocytes and 
other cells have frequently been attributed to changes in cyclic 
AMP, this report investigates its possible involvement in these 
glucose-like restorative actions of adenosine. Although the same 
range of doses of adenosine effective at raising cyclic AMP also 
elicit roughly parallel stimulations of protein synthesis and uridine 
utilization, further results dissociate the restorative actions from 
those’ on cyclic AMP. (a) Other purine nucleosides mimic the 
glucose-like actions of adenosine without increasing cyclic AMP; (b) 
conversely, prostaglandin E; mimics the cyclic AMP response with- 
out restoring energy metabolism or energy-dependent functions; and 
(c) potentiation of the cyclic AMP response, either by inhibiting 
phosphodiesterase or adenosine deaminase, does not enhance the 
restorative response to a range of doses of adenosine. Finally, cyclic 
AMP-mediated glycogenolysis cannot account for the glucose-like 
prs since addition of adenosine increases, not decreases, levels of 

ycogen. 


60961 Purification of human erythropoietin. Miyake, T.; Kung, 
C.K.H.; Goldwasser, E. (Univ. of Chicago). J. Biol. Chem.; 252: No. 
15, 5558-5564(10 Aug 1977). 

Human erythropoietin, derived from urine of patients with 
aplastic anemia, has been purified to apparent homogeneity. The 
seven-step procedure, which included ion exchange chromato- 
graphy, ethanol precipitation, gel filtration, and adsorption chroma- 
tography, yielded a preparation with a potency of 70,400 units/mg 
of protein in 21 percent yield. this represents a purification factor of 
930. The purified hormone has a single electrophoretic component in 
polyacrylamide gels at pH 9, in t resence of sodium dodecyl 
sulfate at pH 7, and in the presence of Triton X-100 at pH 6. Two 
fractions of the same potency and molecular size, by sodium dodecyl 
sulfate gel electrophoresis, but differing slightly in mobility at pH 9, 
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were obtained at the last step of fractionation. The nature of the 
difference between these two components is not yet understood. 


60962 Flow cytometric measurement of peptidases with use of 5- 
nitrosalicylaldehyde and 4-methoxy-8-naphthylamine derivatives. Dol- 
beare, F.A.; Smith, R.E. (Univ. of California, Livermore). Clin. 
Chem.; 23: No. 8, 1485-1491(Aug 1977). 

Enzyme activity can be measured in single cells or in cell 
suspensions by either static or flow microfluorometry when a fluoro- 
genic substrate is used. We have used amino acid derivatives of 
arylamines as fluorogenic substrates for tagging cellular proteinases. 
The liberated aromatic amine, which can diffuse from the cell, is 
trapped as a fluorescent insoluble Schiff-base product with 5- 
nitrosalicylaldehyde, with the peak of fluorescence emission shifted 
from lambda/sub em/ 425 nm to lambda/sub em/ 530 and 595 nm. 
Although the reaction is faster at pH 4 than at higher pH’s, the 
equilibrium during the assay of certain peptidase activities is such 
that the liberated aromatic amine is trapped in the cell at pH values 
as high as 7.5. 5-Nitrosalicylaldehyde causes almost no inhibition of 
substrate hydrolysis at 1 mmol/liter, a concentration exceeding that 
required for complete trapping of reaction product. The kinetics of 
enzymatic reactions with four synthetic substrates are demonstrated 
in intact Balb 3T3 cells and sonicated preparations in the presence of 
5-nitrosalicylaldehyde. Hydrolytic rates for the substrate, CBZ-ala- 
arg-arg-4-methoxy-8-naphthylamine, are given for single 3T3 cells 
by microfluorophotometry and for suspensions of 3T3 cells by flow 
cytometry. The clinical value of the method is demonstrated for 
differentiating mixed populations of leukocytes. 


60963 Host-pathogen interactions. XIII. Extracellular invertases 
secreted by three races of a plant pathogen are glycoproteins which 
possess different carbohydrate structures. Ziegler, E.; Albersheim, P 
(Univ. of Colorado, Boulder). Plant Physiol; 59: No. 6, 1104- 
1110(Jun 1977). 

The invertase present in the culture fluid of races 1, 2, and 3 
of Phytophthora megasperma Drechs. var. sojae A. A. Hildebrand 
(Pms) were purified until they gave but a single band, whether 
stained for protein or carbohydrate, after isoelectric focusing in flat 
bed gels. The sugar compositions of multiple preparations of the 
purified invertases from each race of this fungal pathogen were 
determined by quantitative gas chromatography of their alditol 
acetates. The invertases are composed of about 25 percent carbohy- 
drate. Mannose and glucosamine make up more than 97 percent of 
the carbohydrate portions of the invertases of all three Pms races 
analyzed, but the ratio of mannose to glucosamine is clearly not the 
same in each race. The glycosy] linkage compositions of the glucosa- 
mine-containing mannans of multiple preparations of the Pms inver- 
tases were determined by GC-MS analysis of the partially methylat- 
ed alditol acetate derivatives. The results of these analyses demon- 
strate clear quantitative differences between the glycosyl compo- 
nents of the different Pms races. The existence of race-specific 
carbohydrate structures in the differentially virulent Pms races sug- 
gests that these carbohydrates may be involved in determining the 
specificity of host-pathogen interactions. 


60964 Effects of cycloheximide and chloramphenicol on the syn- 
thesis of polypeptides found in three subcellular fractions of maize 
scutellum. Yang, N.S.; Scandalios, J.G. (North Carolina State Univ., 
Raleigh). Plant Physiol.; 59: No. 6, 1067-1071(Jun 1977). 

The effects of two protein synthesis inhibitors, cycloheximide 
and chloramphenicol, on the synthesis of mitochondrial proteins in 
maize (Zea mays) have been studied. The results of these investiga- 
tions suggest that while most of the mitochondrial proteins are 
synthesized in the cytoplasm and are subsequently associated with 
the mitochondrion, several proteins of the mitochondrial inner mem- 
brane are synthesized within the mitochondrion. These results are 
consistent with those observed in several other systems, but not 
previously reported for higher plants. 


60965 Zinc, iron, and chlorophyll metabolism in zinc-toxic corn. 
Rosen, J.A.; Pike, C.S.; Golden, M.L. (Franklin and Marshall Coll., 
Lancaster, PA). Plant Physiol; 59: No. 6, 1085-1087(Jun 1977). 

Zinc toxicity and Zn—Fe interactions were studied in corn 
(Zea mays L. var. Barbecue hybrid) grown in hydroponic culture. 
High Zn greatly reduced the root and shoot fresh weights; increas- 
ing Fe largely, but not completely, restored normal growth. Correla- 
tion analyses of root and leaf Zn and Fe contents suggested that Zn 
may interfere with the translocation of Fe; however, Zn toxicity was 
not associated with a diminished leaf Fe content. Fe did appear to 
retard both the absorption and the translocation of Zn. The chlorosis 
of Zn-toxic plants is not attributable to diminished total leaf Fe; 
however, this chlorosis is relieved by increasing nutrient Fe. Zn and 
Fe probably do interact at some site. 


60966 Changes in biochemical composition of the cell wall of the 
cotton fiber during development. Meinert, M.C.; Delmer, D.P. 
(Michigan State Univ., East Lansing). Plant Physiol.; 59: No. 6, 1088- 
1097(Jun 1977). 


BIOMEDICAL SCIENCES, BASIC STUDIES 


The composition of the cell wall of the cotton 
pium hirsutum L. Acala SJ = 1) has been studied 
stages of elongation (5 days postanthesis) 
secondary wall formation, using cell walls deriv 
developing on the plant and from fibers obtained 
cultured ovules. Expressed as a weight percent of the 
cellulose, neutral sugars (rhamnose, mera 
lactose, and noncellulosic glucose), uronic acids, and total 
undergo marked changes in content during the elongation ps 
a way of analyzing absolute changes in the walls with 
have also been expressed as grams component per 
length. Expressed in this way for plant-grown fibers, the 
that the thickness of the cell wall is relatively constant until 
days postanthesis; after this time it markedly increases until omer 
ary wall cellulose deposition is completed. Between 12 and 16 days 
postanthesis increases in all components contribute to total wall 
increase per millimeter fiber length. The deposition of 
wall cellulose begins at about 16 days postanthesis (at least 5 days 
prior to the cessation of elongation) and continues until about 32 
days postanthesis. At the time of the onset of secondary wall 
cellulose deposition, a sharp decline in protein and uronic acid 
content occurs. The content of some of the individual neutral sugars 
changes during development, and most prominent c 
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indicate that this glucose, at least in part, is 3-linked. In contrast to 
the neutral sugars, no significant changes in cell wall amino acid 
composition are observed during fiber development. 


60967 Localization of acid hydrolases in protoplasts, Examina- 
tion of the proposed I function of the mature vacuole. Butch- 
er, H.C.; Wagner, G.J.; Siegelman, H.W. Agee National 
Lab., Upton, NY). Plant Physiol.; 59: No. 6 ee 1977). 
1e development of techniques to isolate and purify relative- 
ly large quantities of intact vacuoles from mature tissues permits 
direct biochemical analysis of this ubiquitous mature plant cell 
organelle. Vacuoles and a fraction enriched in soluble cytoplasmic 
constituents were quantitatively prepared from Hippeastrum flower 
petal protoplasts. Vacuolar lysate and soluble cytoplasmic fractions 
were examined for acid hydrolase activities commonly associated 
with animal lysosomes, and pH optima were determined. 
protease, carboxypeptidase, B-galactosidase, a-glycosidase and B- 
glycosidase, not found in the vacuole lysate fraction, were compo- 
nents of the soluble cytoplasmic fraction. Acid phésphatase, RNase 
and DNase were present in both fractions. Vacuolar enzyme activi- 
ties were also examined as a function of flower development from 
bud through senescent stages. The data obtained are not consistent 
with the concept that the mature plant cell vacuole functions as a 
generalized lysosome. 


60968 Effect of mercury on NADH and the role of 
oxalacetate. Hamdy, M.K.; Noyes, O.R. Nyt of Athens). 
Bull. Environ. Contam. Toxicol.; 17: No. 1, 112-120(Jan 1 —¥ 
Because of the many biochemical roles of heavy metals 
experiments were done to examine the nature of the interaction 
between NADH and mercuric chloride. The comparative effects of 
HgCl and methylmercury chloride on beef heart lactate dehydro- 
genase were studied spectrophotometrically following the oxidation 
of NADH by pyruvate. When 0.003 x 10° M MM was —_ in 
the 3 ml reaction mixture LDH activity was not inhibited. 
mixture contained 0.03 or 0.3 x 10-*M MM, the enzyme activity was 
inhibited 11.7 and 41.7 percent compared to the control. When 
0.0003 x 10-* HGCly was added to the reaction mixture in place of 
MM there was no inhibition of LDH activity. The enzyme was 
— inhibited by 0.15 x 10-* M HgCh. The addition of 0.2 x 
10-®° M HgCk to Na-phosphate buffer containing 0.2 x 10°*M NAD 
had no effect on the normal NAD spectra. When the NADH-HgCle 
reaction mixture was incubated 2 min prior to the addition of LDH 
enzyme, it was noted that the absorbance at 340 nm decreased 
rapidly due to interaction between NADH and HgChk. Various 
levels of other intermediate metabolites such as L-malate, succinate, 
tartarate and oxaloacetate or pyruvate were added to the NADH- 
HgClk complex in the reaction mixture. Only OAA restored, in part, 
the absorbance at 340 nm. The data revealed that HgCl inhibited 
LDH more than did MM, probably due to the monofunctional 
nature of MM, which forms one ligand (R-Hg-L), whereas HgCh: is 
bifunctional and can react with two ligands (L-Hg-L). The results 
indicate that OAA protects NADH by reaction with Hg**. (MU) 


60969 Mechanisms in photosynthesis. Kok, B.; Radmer, R. 
(Martin Marietta Labs., Baltimore). pp a a of In Chemical 
mechanisms in bioenergetics. V. Rao Sanadi, D. (ed.). Chicago; 
American Chemical Society (1976). 

The history of the development of qualitative aspects of the 
understanding of photosynthesis is traced from the time of Priestly 
to about 1960. About 1960, on the basis of observed light-induced 
absorption changes and cytochrome potentials, the concept that 
green plant photosynthesis is driven by two different photoacts was 
developed separately by three different laboratories. These two 
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different photoacts are explained in detail. Aspects related to the 
harvest of light energy, the processing of this light energy into 
usable photoproducts, and the chemical utilization of these products 
are discussed. 157 references. (BLM) 


60970 Cellulose utilization: an overview. Bassham, J.A. (Univ. of 
California, Berkeley). Biotechnol. Bioeng.; 9-19(1975). 

To summarize, the conversion of cellulose to ethanol via 
hydrolysis to glucose followed by fermentation appears to be highly 
efficient in terms of energy conservation, yield, and quality of 
product, especially when reasonably high quality cellulosic waste is 
available. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 61091 


60971 (CONF-770130—1) In vivo—in vitro studies of the evolu- 
tion of epithelial neoplasia. Nettesheim, P.; Marchok, A.; Terzaghi, 
M. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 47p. Dep. NTIS, PC A03/MF AO1. 

From Conference on polycyclic hydrocarbon carcinogenesis; 
New Orleans, Louisiana, United States of America (USA) (24 Jan 
1977). 

The hypothesis of neoplastic development is that following 
initiating events, progressively changing cell populations emerge 
which possess an increasing propensity to acquire the biological 
properties of cancer cells. Morphologically and biochemically ab- 
normal cells appear during the latency period which constitutes 
what are believed to be preneoplastic lesions. Evidence for this 
hypothesis is discussed. An experimental model for the study of 
— neoplasia is described with regard to an in vivo system for 

ure to carcinogens and an in vitro system for analysis of 
cellula ar changes. In vivo-in vitro studies with the explant-outgrowth 
om and with dispersed epithelial cells are also described. The 
altered growth capacity of carcinogen-exposed cells is discussed. 
(HLW) 


60972 (LA—6888-PR) Detection of early changes in lung cell 
cytology by flow-systems analysis techniques. Progress report, Octo- 


ber 1, 1976—June 30, 1977. Steinkamp, J.A.; Hansen, K.M.; Wilson, 
J.S.; Holland, L.M. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul 
1977. Contract W-7405-ENG-36. 8p. Dep. NTIS, PC A02/MF AO1. 

This — summarizes results of continuing experiments to 


develop cytological and biochemical indicators for estimating 
damage to cane reel tract cells in animals exposed to toxic agents 
associated with production of synthetic fuels from oil shale and coal, 
the specific goal being the application of advanced flow-systems 
technologies to the detection of early atypical cellular changes in 
lung epithelium. The objectives of the program during the past 6 
months were: to develop standard methods for lavaging lungs of 
several rodent species (hamster, rat, and mouse) to increase cell 
yield; initiate oil shale exposures in hamsters and rats; study the 
effects of ee mobility in the presence of oil shale; and 
determine the effects of different fixatives on lung cell morphology 
using electron microscopy. To develop standard methods for lavag- 
ing the respiratory tract of test animals, experiments were devised to 
increase cell yield with minimal debris and blood. Proteolytic en- 
zymes such as trypsin were also tested but produced excessive 
amounts of fibrinated blood. Experimental animals were exposed to 
raw and spent oil shale particulates to determine if changes in lung 
cell differential counts and/or atypical cellular changes were noted. 
Since the multiparameter cell separator system was inoperative 
during this reporting period due to major modifications, including 
the addition of an uv krypton laser, emphasis was primarily on 
cytological techniques. As the flow-systems instrumentation be- 
comes fully operational during the next month, automated analysis of 
respiratory tract cells and measurement of physical and biochemical 
properties as a function of exposure to toxic agents will continue. 


60973 (LA-UR—77-1489) Discrimination of proliferating from 
cells and single-cell enzyme measurements with flow 
systems. Cram, L.S.; Swartzendruber, D.E.; Wilder, M.E. 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 16p. (CONF-770578—1). Dep. NTIS, PC A02/MF AO01. 

From 2. international conference on automation of cancer 
cytology and cell image analysis; Tokyo, Japan (May 1977). 

With the progression of flow systems into clinical medicine, 
the number of applications directed toward characterization of 
cancer at the cellular level is growing =. This paper presents 
the highlights of two such applications. The assessment of cell 
proliferation is crucial and can now be approached using the advan- 
tages of flow systems to measure indirectly the incorporation of a 
base analog into those cells that are synthesizing DNA. A new 
technique for evaluating the immune mechanism and how it is 
responding to malignant diseases is also available. This rapid analysis 
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technique should provide new information to the clinician that was 
not previously available on a routine basis. 


60974 Macrophages suppress CTL in rat mixed leuko- 
cyte cultures. Weiss, A.; Fitch, F.W. (Univ. of Chicago). J. Im- 
munol.; 119: No. 2, 510-516(Aug 1977). 

The generation of CTL in rat MLC was actively suppressed 
by a cell population present in spleen cell preparations from normal 
rats. These suppressor cells were characterized by using a variety of 
cell fractionation techniques. Suppressor cells were removed by 
passage of spleen cells through nylon wool columns or by treatment 
with carbonyl iron. Suppressive activity was present in the mononu- 
clear cell fraction of spleen ce'ls obtained by Ficoll—Hypaque 
density gradient centrifugation. After velocity sedimentation at unit 
gravity, enrichment of suppressive activity was demonstrated in the 
fractions containing large cells as compared to the fractions contain- 
ing small cells. Populations rich in macrophages were shown to have 
similar suppressive activity upon CTL induction in MLC. These 
studies suggest that macrophages present in normal rat spleen cell 
preparations account for the difficulty in generating CTL in MLC 
prepared with rat cells. 


Inhibition of human lymphocyte transformation by human 
a-fetoprotein (HAFP); HAFP monomers and multimers and a resis- 
tant lymphocyte subpopulation. Yachnin, S.; Lester, E.P. (Univ. of 
Chicago). J. Immunol.; 119: No. 2, 555-557(Aug 1977). 

We have previously shown that human a-fetoprotein (HAFP) 
inhibits the response in vitro of human lymphocytes to a variety of 
mitogenic stimuli. In this report we present evidence that HAFP 
preparations containing dimeric and trimeric forms are no more 
inhibitory than HAFP monomeric isolates. HAFP isolates of low 
inhibitory potency cannot impede the capacity of high-potency 
HAFP to inhibit lymphocyte transformation. Since lymphocyte re- 
sponses to phytomitogens or anti-human thymocyte antiserum 
cannot be totally suppressed by increasing doses of HAFP, we 
conclude that human lymphocyte preparations contain a population 
of lymphocytes resistant to the inhibitory action of HAFP. 


60976 Haploid vertebrate cell cultures. Mezger-Freed, L. pp 57- 
82 of In Growth, nutrition, and metabolism of cells in culture. Vol. 
III. New York; Academic Press, Inc. (1977). 

This review is concerned with the use of haploid cell lines 
derived from vertebrates as a superior source of mutants for investi- 
gating how vertebrates differ from other forms of life. Culture 
methods are reviewed with regard to primary cultures and propaga- 
tion of cell lines. Isolation of variant cell lines is reviewed with 
regard to drug resistance, indirect selection, and mutagenesis. Ha- 
ploid-diploid comparisons as a test for mutation are discussed with 
regard to drug resistance, survival following exposure to chemical 
mutagens, and haploid-diploid comparisons as a mutagen assay. The 
nature of haploidy in vertebrate cells is discussed under the headings 
haploid embryos and multiple loci per haploid set. (HLW) 


60977 Action of adenosine 3',5’- in Chinese hamster 
ovary cells. Hsie, A.W.; O'Neill, J.P.; Schroeder, C.H.; Kawashima, 
K.; Borman, L.S.; Li, A.P. (Oak Ridge National Lab., TN). pp 183- 
203 of In Control mechanisms in cancer. Criss, W.E. (ed.). New 
York; Raven Press (1976). 

The epithelial-shaped CHO cells growing randomly in vitro 
in a compact, multilayered colony convert into a contact-inhibited 
monolayer of elongated, fibroblast-like cells when treated with 
BtecAMP (or purified cholera toxin). The morphological conversion 
is also accompanied by the disappearance of cell surface knobs, a 
decrease in cellular agglutinability, an increase in the number of 
microtubules, the arrangement of the microtubules in parallel arrays 
along the long axis of the cell, and induction of collagen synthesis. 
Continuous exposure of CHO cells to BtecAMP has at most only 
minor effects on progression through the cell cycle. Only cells in the 
G, phase of the cycle initiate elongation when incubated with 
BtecAMP. Hormones such as testosterone and prostaglandins exert 
the morphological effects synergistically with BtacAMP. The enu- 
cleated CHO cells can also respond to this morphological transfor- 
mation. The effect of exogenous BtecAMP on cell morphology is a 
result of an increase in the endogenous level of cAMP, presumably 
as a result of the competitive inhibition of cAMP PDE by the 
intracellularly accumulated N*-Bt,cAMP. Thus it appears certain 
that the various effects seen in cells after treatment with BtecAMP 
are mediated by the elevated intracellular cAMP level. The cyto- 
plasmic protein kinase activity in cells treated with BtecAMP, chol- 
era toxin, or prostaglandin E; is activated in vivo, resulting in a 
conversion of cAMP-stimulable protein kinase to cAMP-indepen- 
dent catalytic subunits. This activation may lead to phosphorylation 
of certain cellular constituent(s) and be involved in the observed 
morphological transformation. 
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GENETICS 
REFER ALSO TO CITATION(S) 60976, 61091 


(COO—1300-42) Organization of the R chromosome 
region in maize. Progress report, September 1, 1976—October 31, 
1977. Kermicle, J.L. (Wisconsin Univ., Madison (USA)). Jul 1977. 
Contract EY-76-S-02-1300. 8p. Dep. NTIS, PC A02/MF AOl1. 

The position of the controlling element Dissociation, Ds, was 
mapped in maize in three instances in which it transposed to R, 
inhibiting expression of the seed-pigmenting determiner, Sc. Map- 
ping was carried out in heterozygotes between the inhibited alleles 
— a stable allele conditioning only plant pigmentation (P determin- 
er). 


60979 (TID—27688) Differential gene expression in Neurospora 
crassa cell types. Annual progress report, April 1, 1976—June 30, 
1977. Dutta, S.K. (Howard Univ., Washington, D.C. (USA). Dept. 
of Botany). 1977. Contract EY-76-S-05-4182. 12p. Dep. NTIS, PC 
A02/MF AO. 

During this period major emphasis was given on the new 
phase of this continued project work concerning studies of RNA- 
Dependent DNA polymerase (RDDP) activities in N. crassa cell 
types. RNA-Dependent DNA polymerase was partially purified and 
DNA products synthesized by RDDP were partially analyzed. Stud- 
ies were initiated to detect RDDP activities in a few mutants of N. 
crassa and a few other filamentous fungi. Different rRNA molecules 
were isolated at different (NH;) SO, saturation levels and were 
characterized by gel-electrophoresis. A comparative study of RDDP 
activities using different sizes of RNA molecules confirmed our 
previous observations that size of template RNAs for RDDP activi- 
ties was yey 6S. rRNAs isolated from conidial and myce- 
lial cells of N. crassa were hybridized with **P-repeated and **P- 
nonrepeated DNAs of mycelial celis. No significant difference in 
%2P-repeated DNA reactions when hybridized with rRNAs isolated 
from conidia and mycelia was noticed, whereas **P-nonrepeated 
DNAs from mycelial cells, when hybridized with rRNAs from 
mycelial and conidial cells, showed slight variations, subject to 
further confirmations. 


60980 Estimation of the number of sex alleles and queen matings 
from diploid male frequencies in a population of Apis mellifera. 


Adams, J. (Univ. of Michigan, Ann Arbor); Rothman, E.D.; Kerr, 
W.E.; Paulino, Z.L. Genetics; 86: No. 3, 583-596(Jul 1977). 

The distribution of diploid males in a population of Apis 
mellifera was obtained by direct examination of the sexual pheno- 
types of the larvae. Using these data, estimates are derived for the 
number of sex alleles and the number of matings undergone by the 
queen. The number of sex alleles is estimated to be 18.9. The estimate 
is larger than previous ones, which have ranged between 10 and 12. 
However, the increase in the number of sex alleles can be explained 
by the large effective population number for our data. The best 
estimator of the number of matings by a queen is a maximum 
likelihood type that assumes a prior distribution on the number of 
matings. For the data presented here, this estimate is 17.3. This 
estimate is compared to others in the literature obtained by different 
approaches. 


60981 Detection of sympatric sibling species using genetic corre- 
lation analysis. I. Two loci, two gamodemes. Makela, M.E. (Univ. of 
Texas, Houston); Richardson, R.H. Genetics; 86: No. 3, 665-678(Jul 
1977). 

Four models are presented describing zygotic frequencies at 
two loci for one or two sympatric but genetically differentiated 
populations or “gamodemes.” Linkage disequilibrium within gamo- 
demes is allowed in two of the models. Maximum likelihood criteria 
are used to fit the models to the observed numbers of zygotes in a 
sample. A fitting-testing sequence for choosing a best model is 
described and the power of the test is analyzed. The statistical 
characteristics of the genetic parameter estimates were examined by 
simulation studies. In general, estimates were reliable when allele 
fr ncy differences between gamodemes were greater than 0.30 at 

both I loci. This method may be used to study the population struc- 
ture of samples with fewer heterozygotes than expected for Hardy— 
Weinberg populations, including the detection and genetic descrip- 
tion of sibling species having overlapping ranges. An example is 
given for Drosophila longicornis and D. propachuca, two sibling 
species within the mulleri complex of the repleta group which have 
been studied in detail using more conventional techniques. The 
pa Oe using the approach derived in this paper confirmed the 
roductive isolation of these two species, and hinted at the possi- 
bili ity of further subdivision within D. propachuca. 


60982 Mutagenic interaction of sodium azide on mutations in- 
duced in barley seeds treated with diethyl sulfate or N-methyl-N’- 
nitrosourea. Konzak, C.F.; Niknejad, M.; Wickham, I.; Donaldson, 
E. (Washington State Univ., Pullman). Mutat. Res.; 30: 55-62(1975). 
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The effects of sodium azide (NaNs) in combination with 
diethyl sulfate (GES) or N-methyl-N’-nitrosourea (MNH) on muta- 
tion frequency in barley were studied. It was found that sodium 
azide produced high frequencies of chlorophyll mutations when used 
alone and has a synergistic effect on mutation yields following MNH 
treatments. However, the mutation frequency was decreased when 
azide was applied following dES treatment of seeds. The a 
efficiency of azide was found to be high, possibly because 

oe MIN ned damage. The synergistic increase in mutation yields 
MNH and azide treatment indicates that azide has unusual 
preniiie as a mutagen for both practical and research applications. 


METABOLISM 
REFER ALSO TO CITATION(S) 60926, 60965, 60968, 61013, 61074 


Role of coe in aminotransferase turnover. Lee, 
K.L.; Darke, P.L.; Kenney, F.T. (Oak Ridge National Lab., TN). J. 
Biol. Chem.; 252: No. 14, 4958-496 1(25 Jul 1977). 

The role of coenzyme in determining intracellular content of 
pyridoxal enzymes was assessed by analyzing effects of pyridoxine 
deficiency on the rapidly degraded, readily dissociable tyrosine 
aminotransferase (EC 2.6.1.5) and the slowly degraded, nondissocia- 
ble alanine aminotransferase (EC 2.6.1.2) of rat liver. Synthesis of the 
tyrosine enzyme was reduced, leading to a decreased amount of this 
enzyme, much of which was present as active apoenzyme. Synthesis 
of alanine aminotransferase was unchanged but much of this enzyme 
was present as an inactive apoenzyme which retained immunological 
reactivity. Degradation rates of both enzymes (t/sub '/2/ about 1.5 
h, tyrosine aminotransferase; about 3 days, alanine aminotransferase) 
were not changed in pyridoxine deficiency. Hence, interaction with 
coenzyme is not a significant determinant in intracellular degrada- 
tion of these aminotransferases. Coenzyme dissociation and intracel- 
lular stability probably reflect structural features of the proteins 
which determine both properties. 


60984 Metabolites of benzo(a) pyrene produced by placental mi- 
crosomes from cigarette smokers and nonsmokers. Wang, I.Y. (Medi- 
cal Univ. of South Carolina, Charleston); Rasmussen, R.E.; Creasey, 
R.; Crocker, T.T. Life Sci; 20: No. 7, 1265-1272(1 Apr 1977). 

Placental microsomes from a large majority of nonsmokers in 
this study showed almost undetectable specific activity in metaboliz- 
ing benzo(a)pyrene (BaP) in vitro. The microsomal fraction of the 
placentas from individuals who smoked cigarettes during pregnancy 
had the highest activity in metabolizing BaP than other subcellular 
fractions. Cigarette smoking during pregnancy induced placental 
enzymes which converted BaP to a variety of metabolites: the yield 
of 3-hydroxy-BaP (3-OH-BaP) and other phenols of BaP was the 
largest among the BaP metabolites, 7,8-dihydrodihydroxy-BaP (7,8- 
diol) having 13-72% the yield of 3-OH-BaP. Other metabolites 
included 9,10-dihydrodihydroxy-BaP (9,10-diol), 4,5-dihydrodihy- 
droxy-BaP (4,5-diol), quinones of BaP and unidentified metabolites 
which were more polar than the diols. 


MEDICINE 


60985 (PB—267498) eee quality assurance in diagnos- 
tic radiology, nuclear medicine, and radiation therapy. Volume II. 
Photographic processing, quality assurance, the evaluation of 
photographic materials. Final report. Gray, J.E.; Vucich, J.J. (Toron- 
to Univ., Ontario (Canada)). Mar 1977. Contract PHS-PLD-10839- 
74. 76p. NTIS PC A0S/MF AOI. 

Contents: Sensitometers, densitometers, and testing equip- 
ment; Pitfalls of the photographic (and radiographic) process; Evalu- 
ation and optimization of photographic processes; Quality assurance; 
Odds ‘n’ ends (Water, Screen-film contact, Low volume processing, 
Viewboxes). 


60986 Se Stereovectorcardiography: a method for 
diagnosign cardiac illness. Bradley, R.T.; Fischer, D. P. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 20 May 1977. 
Contract W-7405-ENG-48. 67p. Dep. NTIS, PC A04/MF AOI. 
New and improved methods of acquiring and displaying 
ee data are reported. A multidisciplinary team has 
acquired new information about the electrical activity of normal and 
diseased hearts from a computer-generated, three-dimensional dis- 
play of the changes in the electrical field generated by the heart. 
Stereovectorcardiograms are valuable adjuncts to conventional elec- 
trocardiograms, allowing the clinician to relate different views of 
cardiac electrical events visually by use of the third dimension. By 
keeping stereovectorcardiographic records as part of the patient's 
medical history, clinicians may be able to predict cardiac illness. 


60987 (LA-tr—77-43) o Sa localization and display of a 
body within an opaque medium by radiography. Donzelle, G. 1976. 
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Translation by A.D. Cernicek of German Patent 1,929,445. 15p. 
Dep. NTIS, PC A02/MF A0O1. 

A technique is described for localization and display of a 
radiographically recognizable or identifiable object within an opaque 
but radiation trans tt medium, which is characterized by the fact 
that first a series of radiographic and/or tomographic images is made 
for the object to be investigated and subsequently these images are 
arranged together with regard to the relative en of the images 
obtained on them and are recorded on a single hologram. 


60988 Trichinella spiralis: phospholipase in sensitized mice after 
challenge. Larsh, J.E. Jr. (Univ. of North Carolina, Chapel Hill); 
Ottolenghi, A.; Weatherly, N.F. Exp. Parasitol; 37: 233-238(1975). 

Mice given three sensitizing infections with Trichinella spira- 
lis and then challenged with 400 larvae showed greatly elevated 
phospholipase B levels in the small intestine from one through 20 
days after challenge; by 25 days after challenge, the enzyme level 
approached that of the uninfected controls. The high enzyme levels 
were a after a lag in time, by greatly increased numbers 
of eosinophils in the bone marrow. Increases of eosinophils strikingly 
above those in uninfected controls were noted from 11 through 20 
days after challenge. The enzyme and eosinophil increases were 
parallel to the time course of the intestinal inflammatory response 
described in a previous study of sensitized mice of about the same 
age challenged with the same number of larvae. The results are 
consistent with our hypothesis that inflammation, elevated enzyme 
levels, and increased production of eosinophils are causally related. 


TRACER TECHNIQUES 


60989 (COO—2131-5) Radiopharmaceuticals for diagnosis and 
treatment. Progress report, August 1, 1976—July 31, 1977. Beier- 
waltes, W.H. (Michigan Univ., Ann Arbor (USA)). 30 Jun 1977. 
Contract EY-76-S-02-2031. 70p. Dep. NTIS, PC A04/MF AOI. 

Results of '*'I-19-iodocholesterol adrenal scintiscons, veno- 
— and venous aldosterone levels are compared with histologic 
findings in 33 patients submitted to surgery for primary aldosteron- 
ism. Data are included from studies on synthesis and tissue distribu- 
tion in laboratory animals ard man of *"I-, }°I-, or ™Se-labeled 
cholesterols, enzyme inhibitors that will concentrate in the adrenal 
cortex or medulla, and antibodies to dopamino-beta-hydrolase. 
(DBH) 


60990 (LBL—5501) Three-dimensional imaging with large-area 
positron cameras. Perez-Mendez, V.; Chang, L.T.; Lenahan, J.P.; 
Macdonald, B. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jun 1977. Contract W-7405-ENG-48. 20p. (CONF- 
760969—2). Dep. NTIS, PC A02/MF A0O1. 

From 1. Asia and Oceania congress of nuclear medicine; 
Sydney, Australia (5 Sep 1976). 

Cameras for nuclear medicine imaging which use the two 
back-to-back gamma rays from a positron annihilation have the 
unique property of being able to give images of positron-emitting 
radionuclide distributions without the use of collimators and the 
associated large loss of intensity. Cameras with two parallel oppos- 
ing planar gamma-ray detectors are now commonly used without 
camera movement to give tomographic images of a number of 
transverse planes through the positron emitting object. Each of these 
tomographic images, set of intersections of the decay-gamma 
event lines with that plane, has source points in that plane in focus 
but superimposed on a large background from the blurred-out 
images from the other planes. We present here a method of three 
dimensional image reconstruction of these positron images which 
uses a single exposure to remove the blurred off-plane activity from 
all tomographic planes simultaneously. The tomographic image on a 
plane is the sum of contributions from all source planes, each 
contribution being the convolution of the source distribution on a 
ae with the camera system point response function for that plane. 

courier transformation of the set of tomographic image equations 
gives a set of linear equations whose solution, after inverse Fourier 
transformation, is the desired source reconstruction. 


60991 (UCLA—12-1121) Emission computed tomography. 
ae M.E. (California Univ., Los Angeles (USA). Lab. of Nuclear 

Medicine and Radiation Biology). 1977 Contract EY-76-C-03-0012. 
53p. Dep. NTIS, PC A04/MF 

Altho ar neslaed tig eniitinnidinte ta wei eoncente 

sion and radionuclide emission (ECT) computerized tomogra hy, 
there are added difficulties and a number of particular factors whi h 
form the basis of ECT. The relationship between the physical 
factors, system — a, methodologic h and assumptions of 
ECT is instrumentation and application strate- 

i pape or gy oy ee 
pF wollen The pn ae are divided into two major categories 
of Single Photon ting (SPC) employing scanner and camera 
concepts with radionuclides of /sup m/Tc, Tl, I etc., a 
Annihilation Coincidence Detection (ACD) of positron-emitting ra- 
dionuclides. Six systems in the former and ten systems in the latter 
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category, with examples of typical studies, illustrate the different 


approac 
60992 Cy ®Zn: its possible use in prostate and 
pancreas scanning as a ©*Zn amino acid chelate. Yano, Y.; Budinger, 
T.F. (Univ. of California, Berkeley). J. Nucl. Med.; 18: No. 8, 815- 
es 1977). 

inc-62 is a positron emitter that localizes in pancreas, pros- 
tate, and liver. Cyclotron-produced Zn-62 was separated by column 
chromatography and evaluated in vivo as the chelate of five amino 
acids and also as **ZnClo. Tissue-distribution studies were done in 
normal animals from 0.7 to 23 hr after intravenous administration. 
Pancreas-to-liver ratios (per gram) of about 1.0 were found at 1.5 hr 
in studies on rats, dogs, and monkeys. Pancreas was as difficult to 
separate from liver in Zn-62 (amino acid) images as in [**Se] seleno- 
methionine images. Some studies were done with Zn-65 to determine 
the effects of carrier zinc and molar ratios of ligand. The highest 
ratio of pancreas to liver in these studies was 1.44. This uptake ratio 
decreases with increasing amounts of histidine, but ratio is increased 
by adding carrier zinc because there results a decrease in liver 
uptake and no change in the pancreas uptake. There is sufficient 
specificity of pancreas and prostate uptake to make feasible emission 
computed tomography with Zn-62. 


60993 New and superior adrenal imaging agent, ‘*'I-6-iodo- 
methyl-19-nor-cholesterol (NP-59): evaluation in humans. Sarkar, 
S.D.; Cohen, E.L.; Beierwaltes, W.H.; Ice, R.D.; Cooper, R.; Gold, 
E.N. (Univ. of Michigan, Ann Arbor). J. Clin. Endocrinol. Metab.; 
45: No. 2, 353-362(Aug 1977). 

We have reported tissue distribution studies in rats and dogs 
with a new adrenal imaging agent, ‘*'I-68-iodomethyl-19-nor-cho- 
lesterol (NP-59). This agent concentrated five times higher in the 
adrenal cortex than '*']-19-iodocholesterol without increased con- 
centration in non-adrenal tissues. We now report in 34 patients, the 
findings on scintigraphy with NP-59 compared with angiograms 
and/or adrenal vein hormone levels and histopathology, including 
13 patients with hypercortisolism, 12 with primary aldosteronism, 2 
with low renin hypertension, 5 with catecholamine excess, 1 with a 
liver metastasis from an aldosterone producing adrenal cortical 
carcinoma, and | with anaplastic adrenal cortical carcinoma. NP-59 
adrenal cortical uptake was more rapid and intense and background 
activity was less prominent, allowing earlier and more definite 
interpretation of images than was possible with '*'I-19-iodocholes- 
terol. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 58293, 60894 


60994 my athe Rap Rg ah er aaghe | T2, T4, and T6 
bacteriophages. Desai, S.M.; Weiss, S.B. (Univ. of Chicago). J. Biol. 
Chem.; 252: No. 14, 4935-4941(25 Jul 1977). 

T2,T4, and T6 bacteriophage tRNAs coding for arginine, 
leucine, proline, isoleucine, and glycine were isolated under condi- 
tions of short term and —_ term infection of Escherchia coli B 
cells. The corresponding ep hage tRNA species were examined for 
sequence homology by RNA.DNA hybridization analysis and by 
their relative behavior on reversed phase chromatography. The 
results indicate that all three T-even phages code for similar tRNA 
species; however, some tRNA species are homologous, others are 
not, and not all of the same tRNA species are coded by each 
bacteriophage. Reversed phase chromatography showed the pres- 
ence of isoacceptor tRNAs for each Frys aminoacyl-tRNA species. 
Pulse-chase experiments for [**P]tRNA/sup Gly/ suggest that the 
por le isoacceptor species observed derive from the intracellular 

ication of a single tRNA/sup Gly/ gene product. 


60995 Membrane polypeptides co-induced with the bacterial bio- 
luminescent system. Ne’eman, Z.; Ulitzur, S.; Branton, D.; Hastings, 
J.W. (Harvard Univ., Cambridge, MA). J. Biol. Chem.; 252: No. 14, 
ee Jul 1977). 

Electrophoretic analysis of membrane proteins and electron 
microscopy of freeze-fracture — reveal that certain polypep- 
tides and intramembrane particles are absent in Beneckea harveyi 
harvested prior to luminescence induction but present after induc- 
tion. The polypeptides and les are also absent in mutants which 
fail to synthesize the luminescent system. These correlations impli- 
cate membrane polypeptides in the bacterial bioluminescent system. 


60996 Bacterial growth kinetics on EY and naph- 
thalene-heptamethylnonane mixtures. Wodzinski, R.S.; Larocca, D. 
a Coll., NY). Appl. Environ. Microbiol.; 33: No. 3, 660-665(Mar 


ee were carried out to determine if diphenylmeth- 


ane is wi by a species of Pseudomonas (Hyd 
the dissolved state regardless of the physical state (liquid or solid) of 
the undissolved diphenylmethane suspended in the medium. Bacte- 
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rial growth rates in the presence of various amounts of solid or liquid 
diphenylmethane indicate that liquid diphenylmethane is utilized at 
the aqueous-diphenylmethane interface but that solid diphenylmeth- 
ane is not. A Pseudomonas sp. that was isolated on naphthalene 
(solid), but could not utilize heptamethylnonane, was grown in the 
presence of various amounts of a naphthalene-heptamethylnonane 
mixture (liquid). The growth rates indicate that the bacterium could 
utilize naphthalene at the aqueous-hydrocarbon interface, which is 
not the case in the absence of the heptamethylnonane. 


* 60997 Differential chromosomal and mitochondrial DNA synthe- 
sis in temperature-sensitive mutants of Ustilago maydis. Unrau, P. 
(National Inst. for Medical Research, London). Mol. Gen. Genet.; 
150: 13-19(1977). 

The amount and type of residual DNA synthesis was deter- 
mined in eight temperature-sensitive mutants of the smut fungus 
Ustilago maydis after incubation at the restrictive temperature 
(32°C) for eight hours. Mutants ts-220, ts-207, ts-432 and ts-346 were 
found to have an overall reduction in the synthesis of both nuclear 
and mitochondrial DNA in comparison to the wild-type. In mutants 
ts-20, tsd 1-1, ts-84 and pol 1-1 nuclear DNA synthesis was depressed 
relative to mitochondrial synthesis. The DNA-polymerase mutant 
pol 1-1 had persistent nuclear synthesis at about 50% of the rate of 
synthesis of mitochondrial DNA and similar behavior was observed 
in a diploid homozygous strain. Mutant ts-84 had an initial burst of 
DNA synthesis which was reduced for nuclear but not mitochon- 
drial synthesis after three hours preincubation at 32°C. tsd 1-1 and 
ts-20 had nuclear residual synthesis amounting to about 25% of the 
relative rate of mitochondrial synthesis which correlates to increas- 
ing UV sensitivity of these strains on incubation at 32°C. A pol 1-1 
ts-84 double mutant had an additive loss of nuclear DNA synthesis 
which indicates that the steps of replication involved may be sequen- 
tial. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 60963 


60998 (COO—910-43) Bovine lymphocytic leukemia: studies of 
etiology, pathogenesis and mode of transmission. Progress report No. 
17, July 1976—October 1977. Sorensen, D.K. (Minnesota Univ., St. 
Paul (USA). Coll. of Veterinary Medicine). 22 Jul 1977. Contract 
EY-76-S-02-0910. 1Sp. Dep. NTIS, PC A02/MF AOI. 

The primary objective of the proposed research will be 
elucidation of the etiology and pathogenesis of bovine leukemia. We 
have consistently demonstrated C-type particles in mitogen stimulat- 
ed lymphocyte cultures from leukemic cows and cows with a 
persistent lymphocytosis. These particles have been concentrated 
and partially purified by continuous flow, density gradient, ultracen- 
trifugation. Newborn calves and late stage bovine fetuses have been 
inoculated with these concentrated cell free preparations. Our cur- 
rent study involves extensive monitoring of these inoculated animals 
to detect early pre-cancerous changes. The following parameters are 
being measured: the serological titer against a bovine leukemia 
associated antigen; the percentage of lymphocytes showing nuclear 
pockets; the percentage of mitogen stimulated lymphocytes with C- 
type particles adherent to their surface; the percentage of B-lympho- 
cytes in the peripheral circulation; the complete blood count; and the 
quantity of bovine leukemia virus (BLV) production as determined 
by the syncytia induction assay. Additional proposals include: using 
the monitoring parameters to study animals with the juvenile and 
thymic forms of leukemia; the examination of adult lymphosarcoma 
cases to determine which tissues harbor BLV; and lymphocyte 
- pulation work to further define which cell types are associated 

BLV production and tumor formation. 


60999 Colony-stimulating activity in cultures of granulocyosis- 
inducing tumor. Burlington, H.; Cronkite, E.P.; Laissue, J.A.; 
Reincke, U.; Shadduck, R.K. (Brookhaven National Lab., Upton, 
NY). Proc. Soc. Exp. Biol. Med.; 154: No. 1, 86-92(Jan 1977). 

A transplantable mouse mammary carcinoma-producing 
ulocytosis in host mice has been established in cell cultures. Co ony- 
stimulating activity (CSA) is released to the medium by both mono- 
layers and suspension cultures over sustained periods. The CSA is 
heat labile and nondialyzable with an apparent molecular weight 

reater than 30,000. It is neutralized by antibody to colony-stimulat- 
ing factor (CSF), suggesting that the material produced in tumor cell 
cultures is in fact CSF. 


61000 Human diseases with in vitro manifestations of altered 
repair and replication of DNA. Cleaver, J.E. (Univ. of California, San 
Francisco). pp 355-363 of In Genetics of human cancer. Mulvihill, 
J.J.; Miller, R.W.; Fraumeni, J.F. Jr. (eds.). New York; Raven Press 
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m= A large number of human cancers are known to have a 
hereditary factor. Among these conditions, several have been report- 
ed as having defects associated with repair or replication of DNA. 
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Although some reports are merely anecdotal and have not been 
generally confirmed, others appear to have identified defects of 
repair and replication that are genuinely associated with the disease. 
The best established example is xeroderma pigmentosum (XP), 
which is ir. most cases associated with defects of excision repair of 
damaged bases in DNA. Information aow available on XP and other 
diseases warrants consideration to ascertain the relevance of repair 
and replication defects to general theories of carcinogenesis. 


61001 Filterability of normal and leukemic human leukocytes. 
Lichtman, M.A.; Kearney, E.A. (Univ. of Rochester School of 
Medicine, NY). Blood Cells: 2: 491-506(1976). 

The ability of human leukocytes to pass through micropore 
filters has been examined. About 85% of human neutrophils can be 
passively filtered through an 8 pm filter and 40% through a 5 pm 
filter at a negative pressure of 40 mm H2O at room temperature. 
Although less than 5% can be filtered through a 3 ym filter even at 
negative pressures up to 200 mm of HO, neutrophils will crawl 
through 3 um pore diameters when movement is dictated by intrin- 
sic forces. Hence, passive filtration of neutrophils may not be a 
useful measurement of the ability of leukocytes to deform so as to 
traverse small interstices. Leukemic blast cells are less able to be 
filtered through micropore filters than normal neutrophils. Since cell 
(and nuclear) diameter is an important determinant of passive filtra- 
tion, use of the deformability index, that is the ratio of mean cell 
diameter to the pore diameter through which 50% of cells pass, is 
suggested as a means of comparing the ability of cells of different 
size to traverse microchannels. Leukemic cells consumed oxygen at 
a rate that significantly lowered the Po2 in minutes, especially in the 
presence of severe anemia. The combination of reduced deformabi- 
lity and a high rate of oxygen consumption may collaborate to 
account for some of the manifestations of leukemia. Further innova- 
tions are required to develop technically convenient measurements 
of cellular deformability. Such methods could determine if abnor- 
malities of deformability as opposed to abnormalities in the apparatus 
for motility underly specific disturbances of neutrophil migration. 


61002 Enzymatic method B) for studies on cestode 
infection (Hymenolepis nana) and its 

Ottolenghi, A.; Rowland, J.T. (Duke Univ., Durham, NC). J. Phar- 
macol. Exp. Ther.; 194: No. 2, 463-468(1975). 

The phospholipase B activity of the small intestine of mice 
infected with Hymenolepis nana has been studied to determine its 
value as a laboratory test for the presence of parasites and the 
chemotherapeutic effects of antitapeworm drugs. Mice infected with 
500 H. nana eggs were examined on the 21st day of infection and the 
phospholipase B content of homogenates of small intestine was 
determined using lysolecithin (6.6 x 10~* M) as the substrate. Some 
of the infected animals were treated with niclosamide according to 
schedules and doses known to affect worm development. Presence 
or absence of parasites was verified by visual inspection of the 
intestinal content. The enzymatic and visuel methods gave equiv- 
alent results in both infected-not treated and infected-treated groups. 
Special features of niclosamide action (relative refractoriness of the 
early parasitic forms, enhanced effect of multiple doses) have been 
confirmed. The enzymatic method is proposed as a procedure for 
laboratory testing in chemotherapeutic investigations. 


61003 Trichinella spiralis: phospholipase in challenged mice and 
rats. Larsh, J.E. Jr. (Univ. of North Carolina, Chapel Hill); Otto- 
lenghi, A.; Weatherly, N.F. Exp. Parasitol.; 36: 299-306(1974). 

Mice challenged with 400 larvae of T. spiralis showed greatly 
elevated phospholipase levels in tissues of the small intestine from 5 
to 29 days after infection, after which the levels returned to those of 
the uninfected controls. Related to these rises in enzyme levels were 
greatly increased numbers of eosinophils in the bone marrow. In- 
creases strikingly above those in the controls were noted from 8 to 
20 days after infection. In rats challenged with 3000 larvae, the 
enzyme levels were elevated from 4 to 18 days, and the eosinophils 
were increased during the same periods. A working hypothesis is 
proposed to explain these phenomena. 


61004 tet pe Sg Microroentegenography in 

the bone. ym ee El; Funshtein, L.V. 
Translated from Vestn. ag ne Radiol.; 44: No. 3, 17-21(1969). 
10p. Dep. NTIS, PC A02/MF AOI. 

To diagnose early changes of lymphogranulomatosis-affected 
bones the authors applied microroentgenography of the microsec- 
tions of pathologicoanatomical preparations of the bones of patients 
who died of this disease. Changes undiscernible on common roent- 
genograms of pathologicoanatomical preparations were revealed in 
the spongy structure and cortical layer of the bodies of the verte- 
brae. The mentioned alterations in the bone structures were con- 
firmed by histological examination. 
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PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 60887, 60986 


61005 Energy coupling in ion and water fluxes across plant 
membranes. Hanson, J.B. (Univ. of Illinois, Urbana). pp 277-290 of In 
Water relations in membrane transport in plants and animals. New 
York; Academic Press, Inc. (1977). 

The regulation of water content in plant cells is an osmotic 
act governed by salt transport through the cell membranes. It seems 
probable that the active salt transport and its regulation arises from 
the functioning of a proton-extruding, cation-carrying ATPase in the 
membrane, which is balanced in its activity by H*/cation* and 
OH~/anion™ antiporters, much as proposed by Peter Mitchell. 


ae ot te Se Shae letee 
vitro: effect of temperature, metabolic inhibitors and agents that 
influence membrane structure. Lichtman, M.A.; Santillo, P.A.; Kear- 
ney, E.A.; Roberts, G.W.; Weed, R.I. (Univ. of Rochester School of 
Medicine, NY). Blood Cells; 2: 507-531(1976). 

We have examined the shape and surface ultrastructure of 
free (i.e., non-adherent) human leukocytes suspended in autologous 
plasma in vitro. Suspended normal granulocytes rapidly assume an 
ameboid shape characterized by a spheroidal and a multiveiled end. 
In the ameboid configuration the rugosity over the spheroidal por- 
tion of the cell was often reduced, suggesting that an unpleating of 
surface folds occurred during the shape transformation. Normal 
lymphocytes and monocytes when in suspension, remain spheroidal 
over the 60 minute period of observation. The formation of the 
ameboid shape was inhibited by cold temperature, low concentra- 
tions of cytochalasin B, inhibitors of anerobic glycolysis, sulfhydryl 
reagents, propranolol, local anesthetics, and ethanol. Vinblastine and 
colchicine in high concentrations also prevented the ameboid trans- 
formation and altered the surface contour of granulocytes. The 
concomitant effect of vinblastine and colchicine on red cell shape at 
the concentrations studied suggested, however, that their action was 
not related solely to disaggregation of microtubules but to other 
effects. These observations indicate that granulocytes usually take on 
an ameboid shape when in suspension in vitro. Moreover, the ability 
to undergo this shape change may be correlated with granulocyte 
integrity and functional capacity. 


61007 NADPH/NADP* ratios in photosynthesizing reconstitut- 
ed Lendzian, K.; Bassham, J.A. (Univ. of California, 
Berkeley). Biochim. Biophys. Acta; 430: 478-489(1976). 

Levels of reduced and oxidized triphosphopyridine nucleo- 
tides have been determined in reconstituted spinach chloroplasts and 
compared with levels in whole isolated chloroplasts during photo- 
synthesis and darkness. The ratio of NADPH/NADP* reaches 
values slightly above 1.0 at the beginning of photosynthesis, less than 
half the ratio attained with whole chioroplasts. Nonetheless these 
lower ratios are sufficient to maintain high rates of photosynthetic 
carbon dioxide fixation and reduction, which are comparable in the 
reconstituted chloroplasts to the rates found with whole chloro- 
plasts. As with whole chloroplasts there is a decline in the ratio of 
NADPH/NADP* as a function of time of photosynthesis. The effect 
of addition of bicarbon..te (6 mM) in causing a transient drop in the 
ratio of NADPH/NADP* is described and discussed in terms of the 
reversibility of the reduction of 3-phosphoglycerate to triose phos- 
phate. The ratio NADPH/NADP* can be improved by the addition 
of more lamellae either before or during the course of photosynthe- 
sis, and this improvement in ratio is accompanied by an improved 
rate of CO: fixation or a more sustained rate of CO: fixation with 
time of photosynthesis. The importance of NADPH/NADP* ratio 
not only to the reduction of 3-phosphoglycerate to triose phosphate 
but also to the activation of the ribulose-1,5-diphosphate carboxy- 
lase-mediated step is discussed. 


61008 Correlation of reaction-center chlorophyll (P-700) oxida- 
tion and bound iron—sulfur photoreduction in 
Bearden, A.J.; Malkin, R. 


photosystem I at low temperatures. (Univ 
of California, Berkeley). Biochim. Biophys. Acta; 430: 538-547(1976). 
The extent of P-700 photooxidation at 18°K has been fol- 
lowed in three different chloroplast preparations (unfractionated 
chloroplasts and two preparations enriched in Photosystem I). More 
than 90% of P-700* formation in all preparations was eliminated by 
the addition of sodium dithionite at pH 10. Photoreduction of a 
bound chloroplast iron-sulfur protein was also decreased by at least 
90% under similar conditions. Electron tic resonance 
spectra ae the chloroplast p tions in the presence of dithionite 
showed chemical reduction of bound iron-sulfur protein under con- 
ditions where primary photochemistry is eliminated. These results 
indicate that P-700 photooxidation is concomitant with photoreduc- 
tion of a bound iron-sulfur protein and that this iron-sulfur protein 
functions as the primary electron acceptor of Photosystem I. 


ERA VOL. 2, NO. 24 


TRACER TECHNIQUES 


61009 (COO—3105-6) Tritiation of protein hormones. Progress 
report. (Columbia Univ., New York (USA). Coll. of Physicians and 
Surgeons). 1977. Contract EY-76-S-02-3105. 6p. Dep. NTIS, PC 
A02/MF AOl1. 

A non-catalytic tritium exchange system using a microwave 
discharge technique was bult and calibrated in order to optomize the 
labelling of small organic molecules such as benzoic acid. Analytical 
and preparative chromatographic procedures, including ion ex- 
change and molecular sieve chromatography and polyacry famide gel 
electrophoresis, were standardized for use in the publication of 
tritium and labelled bovine ACTH. Results are reported from exten- 
sive studies of the control of chemical and biologic stability of 
labelled and unlabelled ACTH were carried out. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 59927, 61124 


61010 (PB—266927) Integration of thermal and food processing 
residuals into a system for commercial culture of freshwater shrimp 
(power plant waste heat utilization in aquaculture). Volume I. Final 
report 1 Jul 74-31 Oct 76. Guerra, C.R.; Godfriaux, B.L.; Eble, A.F.; 
Farmanfarmian, A.F. (Public Service Electric and Gas Co., Newark, 

J. (USA). Research and Development Dept.). Jan 1977. 57p. 
NTIS PC A04/MF AOI. 

The primary objective of this study was to establish the 
bilogical feasibility of rearing the freshwater shrimp Macrobrachium 
rosenbergii and rainbow trout Salmo gairdneri in the thermal ef- 
fluents from PSEandG’s Mercer Generating Station. A new ap- 
proach in aquaculture involving semiannual grow-out periods, disea- 
sonal aquaculture was the result of the large seasonal variation in 
Delaware River temperature (0.2 to 29°C), since it was determined 
that no commercially important species could take this wide tem- 
perature range. Secondary objectives of this study were to make 
preliminary evaluations of the engineering and economic feasibility 
of rearing the above-mentioned species in thermal effluents, and to 
obtain a preliminary assessment of product quality. 


61011 (UCRL—13742) Regional crop water use, Imperial 
Valley: a summary of available measured data, plus estimates for all 
crops with significant Pruitt, W.O. (California Univ., Davis 
(USA)). Jun 1977. Contract W-7405-ENG-48-7408-48-3452403. 8p. 
Dep. NTIS, PC A02/MF AO!1. 

Measurements of evaporation and transpiration (ET) by the 
USDA-ARS Imperial Valley Conservation Research Center over 
the past decade provided the data base for crops representing some 
74 percent of the total irrigated cropped acreage (1973 acreage data 
base). Although data for any one crop came from only one or two 
years of measurements, the rather minor variation of climatic condi- 
tions experienced year to year in the Imperial Valley syggests data 
from a single year of study could be expected to yield results within 
+-10% of that for a normal year. Estimates were made of the total 
crop water requirements and possible water savings through crop 
pattern changes are suggested. 


61012 Effect of sodium azide on cell processes in the embryonic 
barley shoot. Pearson, O.W.; Sander, C.; Nilan, R.A. (Washington 
State Univ., Pullman). Radiat. Bot.; 15: 315-322(1975). 

Sodium azide has been utilized recently both as an agent for 
the study of repair of radiation-induced chromosome damage, and as 
a mutagen in barley caryopses (seeds). However, the effect of this 
agent on the cell cycle and optimum time of treatment during the 
cell cycle in these studies is not known. To better understand the 
effects of sodium azide on the embryonic barley shoot cells, a 
detailed study of the effect of azide on the cell cycle was conducted. 
oe barley seeds were treated for 2 hr with 10‘, 5 x 10-4, and 

10-* M oxygenated sodium azide solutions at pH 3. The principal 
effect on roy cell cycle due to sodium azide treatment was a delay in 
the initiation of metabolism following germination. This resulted in a 
uniform delay in the following parameters: mitotic activity, seedling 
growth, and ATP and DNA syntheses. This delay was interpreted as 
being due to an ATP deficiency which when alleviated allows the 
cells to progress normally through mitosis. Chromosome damage 
caused by sodium azide was not reflected in the seedling heights as 
the reduction in height was due entirely to mitotic delay. No 
variation occurred in the progression of cells through mitosis be- 
tween various regions of ihe shoot within the first 29 hr of germina- 
tion. 


TRACER TECHNIQUES 


61013 (ORO—2410-41) Nitrate absorption and strontium accu- 
mulation. Final report, 1 August 1973—31 December 1976. Jackson, 


W.A. (North Carolina State Univ., Raleigh (USA). Dept. of Soil 





DEC. 31, 1977 


Science). Mar 1977. Contract EY-76-S-05-2410. 18p. Carolina State 
University, Rayleigh, NC 

Two basic objectives of this study to determine how stron- 
tium translocation, and discrimination between strontium and cal- 
cium in plants are influenced by nitrate uptake, assimilation, and 
translocation, and to characterize the relationships between nitrate 
uptake, nitrate assimilation, and nitrate translocation. Results are 
reported from studies using maize seedlings in which *Sr and “Ca 
were used as tracers. A list is included of publications that report the 
results of related studies. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 61528 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 61030 


61014 (COO—2364-10) Mechanisms for radiation damage i 
DNA. Progress report, August 1, 1976—October 31, 1977. Sevilla, 
M.D. (Oakland Univ., Rochester, Mich. (USA)). Jul 1977. Contract 
EY-76-S-02-2364. 9p. Dep. NTIS, PC A02/MF AO1. 

In this project we have proposed mechanisms for radiation 
damage to DNA constituents and DNA, and have detailed a series 
of experiments utilizing electron spin resonance spectrometry to test 
the proposed mechanisms. In this past year investigations were 
completed on reactions of the m-cations of thymidine TMP and 1- 
methylthymine, charge transfer in aromatic peptide 7-cation radi- 
cals, and electron reactions with amino acid anhydrides. A study in 
which we have made significant progress in this past year is 7-cation 
radicals in DNA and dinucleoside phosphates. In the first study the 
cations of thymine derivatives were found to decay by two paths, 
hydroxyl ion addition and methyl group deprotonation. In the 
second it was found that 7z-cations of aromatic amino acid residues 
transferred the charge to the carboxyl group in dipeptides. This 
resulted in decarboxylation. In the last study it was found that the 
positive charge in DNA localizes mainly on the purine base guanine. 


61015 Ultraviolet and near ultraviolet light: comparative proper- 
ties relative to DNA damage and cell killing. Elkind, M.M.; Han, A. 
(Argonne National Lab., Ill. (USA)). Mutat. Res.; 46: No. 2, 114- 
115(Apr 1977). 

From 2. International workshop; Noordwijkerhout, Nether- 
lands (2 May 1976). 

Published in summary form only. 


61016 Reactions of radicals formed after irradiation of 
deoxyribonucleoprotein in aqueous solution. Zakatova, N.V.; Sharpa- 
tyi, V.I. (Inst. of Chemical Physics, Moscow). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 1, 1-7(1977). 

Translated from Radiobiologiya; 17: No. 1, 3-7(1977). 

Yield of radicals and products—NHs, malondialdehyde, inor- 
ganic and organic phosphates as well as products of decomposition 
of chromophore groups of nitrogenous bases was measured in irradi- 
ated, frozen aqueous solutions of DNP [deoxyribonucleoprotein]. 
The overall yield of radicals at 77°K corresponds to the yield of 
products of deamination of the protein fragment and decomposition 
of DNA nitrogenous bases. Changes in radiation conditions affect 
the relative yield of recorded products, and this is attributable to 
different conditions of occurrence and conversion of radicals, with 
production of inorganic phosphate. 


61017 Viscosimetric study of x-irradiated DNA. Provotorov, 
A.V.; Tronov, V.A.; Shagalov, L.B.; Tseitlin, P.I. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 1, 25-31(1977). 

Translated from Radiobiologiya; 17: No. 1, 22-26(1977). 

A study was made of typical viscosity of native and x- 
irradiated DNA as function of temperature. It was shown that there 
is no shift of meiting point with exposure to 7.5 kR radiation, but an 
appreciable change in the segment of the denaturation curve was 
detected prior to melting of secondary structure of DNA. This is 
related to increased flexibility of the DNA chain due to structural 
defects. The results of determination of the number of single-strand- 
ed breaks and quantitative estimation by the Kuhn formula indicate 
that appearance of single-stranded DNA breaks induced by radiation 
is equivalent to shortening of the Kuhn segment, which is propor- 
tionate to the number of induced breaks. 
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RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


61018 (CONF-770551—1) Excision repair in mammalian cells 
and the current status of xeroderma pigmentosum. Friedberg, E.C.; 
Rude, J.M.; Cook, K.H.; Ehmann, U.K.; Mortelmans, K.; Cleaver, 
J.E.; Slor, H. (Stanford Univ., Calif. (USA). Dept. of Pathol 
California Univ., San Francisco (USA). Lab. of Radiobiology; Tel 
Aviv Univ. (Israel)). 1977. Contract EY-76-C-03-1012. 25p. Dep. 
NTIS, PC A02/MF AO1. 

From Conference on, DNA repair processes and cellular 
senescence; Camden, New Jersey, United States of America (USA) 
(16 May 1977). 

tudies were conducted on the following research projects: 
nucleotide excision repair of DNA damage in human cells following 
uv radiation; studies on dimer specific endonuclease and dimer 
excising exonuclease activities in cell-free preparations; studies on 
base excision repair enzymes in human cells using uracil DNA 
glycosidase and apurinic endonucleases, defects in nucleotide exci- 
sion repair in uv-irradiated XP cells; and other defects in XP cells. 
The significance of the results of these studies is discussed. (HLW) 


61019 Ionizing and non-ionizing radiation damage: interaction in 
Chinese hamster cells. Han, A.; Elkind, M.M. (Argonne National 
Lab., Ill. (USA)). Mutat. Res.; 46: No. 2, 123(Apr 1977). 
From 2. International workshop; Noordwijkerhout, Nether- 
lands (2 ow f 1976). 
Published in summary form only. 


61020 Study of the effect of interferon on radiosensitivity of cells. 
Val'ter, S.N.; Martynchik, Yu.F.; Sverdlov, A.G. (Inst. of Nuclear 
Physics, Leningrad). Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 
126-130(1977). 

Translated from Radiobiologiya; 17: No. 1, 105-108(1977). 

Interferon was obtained by injecting mice with virus-contain- 
ing allantoic fluid from chick embryos. After incubation of L cells 
with interferon, they were exposed to gamma radiation. The results 
of experiments to determine the effect of interferon on share of 
aberrant cells as function of postradiation (300 R) time show that 
there are no differences in share of cells with aberrations between 
experimental and control findings for the Ist postradiation day. 
There is a sharp decrease in share of aberrant cells 25 to 26 hours 
after radiation in the control, whereas in the cultures with interferon 
this decline is slower. The difference between cultures with inter- 
feron and controls reaches a maximum 27 to 28 hours after radiation, 
with regard to share of aberrant cells (P<0.01). Along with indica- 
tions that interferon does not affect the cell cycle, there are data to 
the effect that interferon is capable of partially blocking L cells at 
the S phase of the cell cycle. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 60997, 61030 


61021 (SAND—77-0511C) Accelerated aging in combined stress 
environments. Gillen, K.T. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 10p. (CONF-771010—2). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, —— USA (10 Oct 1977). 

Accelerated aging can be useful in estimating the lifetime of a 
component of interest. If under ambient conditions a single environ- 
mental variable is the predominant cause of the aging process, 
accelerated aging is often accomplished by raising the level of this 
variable above its ambient value. The relationship between the mean 
time to failure and the value of the accelerated environmental 
variable is extrapolated to ambient conditions in order to establish 
the ambient lifetime of the component. Often, however, the ambient 
deterioration of a component is due to a combination of two or more 
environmental stresses. Synergism is sometimes important in such 
cases so that the deteriorating effects of the various environments are 
not additive. Because of possible complications caused by synergistic 
effects, no general method currently exists for carrying out acceler- 
ated aging in combined environments. The present paper proposes a 
general phenomenological model potentially applicable to combined 
environmental situations. The model is applied to literature data on 
the thermoradiation sterilization of Bacillus subtilis var niger for 
which significant synergistic effects were found for combined ther- 
mal and radiation environments. The proposed model does an excel- 
lent job in predicting the experimental data. 


61022 Pathways of ultraviolet mutability in Saccharomyces cer- 
evisiae. III. Genetic analysis and properties of mutants resistant to 





6294 ENERGY RESEARCH ABSTRACTS 


ultraviolet-induced forward mutation. Lemontt, J.F. (Oak Ridge Na- 
tional Lab., Tenn. (USA). Biology Div.). Mutat. Res.; 43: No. 2, 179- 
=. 19 

Non-allelic mutants of Saccharomyces cerevisiae with re- 
duced capacity for ultraviolet light (UV)-induced forward mutation 
from CANI to canl were assigned to seven distinct genetic loci, 
each with allele designations umr!-1, umr2-1, ..., umr7-1 to indicate 
UV mutation resistance. None conferred a great deal of UV sensitiv- 
ity. When assayed on yeast extract-peptone-dextrose complex 

agar, umrl, umr3, and umr7 were the most UV-sensitive. 
hes assayed on synthetic agar lacking arginine, however, umr3 
was the most UV-sensitive. All strains carrying each of the seven 
umr genes exhibited varying degrees of defective UV mutability, 
compact with wild types. Normal UV revertibility of three different 
alléles was observed in strains carrying either umr4, umr5, umr6, or 
umr7. Five a/a homozygous umr diploids failed to sporulate. One of 
these, umr7, blocked normal secretion of alpha hormone in a segre- 
gants and could not conjugate with a strains. The phenotypes of umr 
mutants are consistent with the existence of branched UV mutation 
pathways of different specificity. 


61023 Patterns of radiorace formation in yeast organisms. 


oped from irradiated cells. Korogodin, V. 

Kapul'tsevich, Yu.G.; Petin, V.G. (All-Union Scientific Research 
Inst. of Genetics and Breeding of Industrial Microorganisms, 
Moscow). Radiobiology (USSR) (Engl. Transl); 17: No. 1, 32- 


35(197 

Peanslated from yy ge 17: No. 1, 27-30(1977). 

Determination was made of saltant cells forming colonies 
with altered morphology, unviable cells, cells that are respiratory 
mutants and adel and ade2 gene recombinant cells in colonies that 
had n from cells (Saccharomyces ellipsoideus Megri 139-B and 
Seecicsumeuts cerevisiae 5a x 3 Ba) exposed to Co y-quanta. It 
was found that the number of cells of these four types is not 
distributed at random in such colonies: the more cells of some type 
in the colonies, the more cells with other genetic changes aso 
contained therein. 


Comparative study of RBE with exposure to alpha radi- 
ation of yeast cells at different stages of growth. Petin, V.G.; Kaba- 
kova, N.M. (Scientific Research Inst. of Medical Radiology, Ob- 
ninsk, USSR). Radiobiology (USSR) (Engl. Transi.); 17: No. 1, 36- 


43(197 

Pranslated from Radiobiologiya; 17: No. 1, 31-36(1977). 

A comparative study was made of RBE with exposure to a- 
radiation of haploid and diploid yeast at the stationary and logarith- 
mic stages of growth. RBE constituted 1.8 with irradiation of 
haploid yeast at the stationary phase of growth, and it was unrelated 


to dosage; at the logarithmic stage, in the re of the resistant tail 
of the survival curve, RBE increased from 2.0 to 9.0 with increase in 
radiation dose. With irradiation of resting diploid yeast, the shape of 
the survival curve showed little relationship to quality of radiation; 
only minor elevation of RBE was observed (from 3.1 to 5.0) in the 
region of the arm of the survival curve; at the logarithmic stage of 
growth, there was sharp decrease in curvature of the survival curve 
after exposure to a-particles, because of which the RBE of a- 
radiation increased sharply from 3.5 for large doses to 16.0 in the 
region of small doses. The authors discuss the observed differences 
in RBE as function of dosage for haploid and diploid cells at 
different stages of growth. 


61025 Postradiation permeability of Streptococcus faecalis mem- 

branes and submitochondrial particles of the rat liver to protons. 
Fomenko, B.S.; Pinchukova, V.A. (Inst. of Biological Physics, Push- 
chino, USSR). Radiobiology (USSR) (Engl. Transi.); 17: No. ' 1, 121- 


125(1977). 
Translated from Radiobiologiya; 17: t.. : Be 101-105(1 
Cultures of Streptococcus eeccls end B (submitschon: 
drial particles) were exposed to gamma —>. Ss membrane 
permeability was determined Tes calb-caees Gy Se ee 
irradiation of bio membranes may increase their permeability 
to protons. This is indicated by the faster decrease of H* concentra- 
tion in the incubation medium of irradiated SMP and Streptococcus 
faecalis with HCI pulse-induced pH shift. Evidently, of 
energy-dependent accumulation of tion ions (DDA* and 
TPB) by irradiated SMP and S us faecalis cells, as com- 
to the control, with increase in H* concentration can also be 
. Activation of oxidation of li and 
reased cond yer 
uction of protons in y-irradiated 
pee Sram Such a possibility was ith 
activation of oxidation of mitochondrial lipids. 


61026 Effects of some monosaccharide derivates of thiazolidine 
on irradiated oF Novosel'tseva, S.D.; Yartsev, E.l.; Yakovlev, 
V.G.; Orlov, A.M.; Loginova, G.N.; va, V.V. Radiobio- 
logy (USSR) (anal "Transi.); 17: No. 1, 139-142(1977). 

from Radiobiologiya; 17: No. 1, 115-118(1977). 
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Radioprotective effects of derivatives of thiazolidine as com- 
pared with mercamine on isolated cells were studied. Cultures of 
Saccharomyces vivi were x-irradiated and the radioprotective effect 
was evaluated by estimating the number colonies 48 hrs later. 
Thiazolidine derivatives were more effective than mercamine. Mech- 
anisms of the radioprotective action are discussed in relation to 
liberation of aminothiols. (HLW) 


61027 Physiological responses of Escherichia coli to far-ultravio- 
let radiation. Swenson, P.A. (Oak Ridge National Lab., TN). pp 269- 
387 of In Photochemical and photobiological reviews. Vol. I. Smith, 
K.C. (ed.). New York; Plenum Publishing Corp. (1976). 

The following topics are reviewed: photochemical damage to 
DNA; measurement of cell survival; DNA repair processes and 
genetics of radiation sensitivity; degradation of DNA and RNA; 
biochemical and physiological consequences; reactivation of bacter- 
iophage in Escherichia coli cells; filament formation; influence of 
growth phase on survivai after uv irradiation; and post-uv-irradiation 
treatment. (HLW) 


RADIATION EFFECTS ON PLANTS 


61028 (COO—2085-18) Effects of radiation on lichens 
and lichen-forming fungi and algae. Erbisch, F.H. (Michigan Techno- 
logical Univ., Houghton (USA). Dept. of Biological Sciences). Jun 
1977. Contract EY-76-S-02-2085. 32p. Dep. NTIS, PC A03/MF 
AOl. 

Initial literature reports indicated that lichens were highly 
resistant to gamma radiation. A series of experiments were undertak- 
en to determine why lichens were so resistant. In experiments with 
Cladonia mitis, C. sylvatica, C. verticillata, Parmelia sulcata and P. 
subaurifera, using both acute and chronic radiation, it was found that 
these lichens were not highly resistant to gamma radiation. The 
lichens appeared to be resistant as long as they were in a dormant 
condition. But, when allowed to pass through a period which was 
suitable for growth, radiation damage was quickly manifested. Radi- 
ation damage was seen in various ways, including the change of 
thallus color, disintegration of phycobiant chloroplastids, coalescing 
of fungal hyphae, reduced CO, uptake, and reduction in thallus 
tensile strength. 


BASIC STUDIES 


61029 (COO—2283-8) oe < a forest ecotone to ionizing 
radiation. report, October 15, 1976—October 14, 1977. 
Murphy, P.G.; Sharitz, R.R. (Michigan State Univ., East Lansing 
(USA); Savannah River Ecology Lab., Aiken, S.C. (USA)). Jul 
1977. Contract EY-76-S-02-2283. 14p. Dep. NTIS, PC A02/MF 
AOl. 

Compositional and structural characteristics of three forest 
types, including aspen dominated, —— dominated, and an 
intervening ecotone, were studied before and after irradiation in 
northern Wisconsin. Irradiation occurred during the summer of 
1972. By the summer of 1973 the density of viable tree seedlings at 
10 m from the radiation source was substantially reduced in all three 
areas relative to the preirradiation densities of 1971. As of the 
summer of 1976, establishment of tree seedlings continued to be 
inhibited by the vigorous development of ground vegetation. At 20 
m, the density of seedlings in the three areas increased during the 
— from 1971 to 1973 in response to the partially opened canopy. 

overall density of seedlings of Populus tremuloides and Acer 
rubrum increased markedly in the three areas and P. tremuloides 
invaded some areas in which it had not been found prior to irradia- 
tion. By 1974 many of the seedlings at 20 m had reached the sapling 
size-class. Viable trees greater than 2.5 cm in dbh were eliminated at 
10 m in all three areas by June of 1974 and were reduced in density 
at 20 m. At the present time it appears that recolonization of the 10 
m irradiated zone by the original tree flora will be a very slow 
process. Leaf litter production was reduced by up to 92 percent at 10 
m and 62 percent at 20 m during the period from 1971 to 1973 in the 
irradiated areas. In most respects the ecotone has shown properties 
and responses to radiation intermediate to those observed in the 
aspen and maple-birch areas. The rate and compositional characteris- 
tics of succession in the ecotone relative to aspen and maple-birch 
forest types is presently under study. 


61030 (ERDA-tr—285/1) . Translation of Radio- 
biologiva: 17: No. 1, 3-158(1977). 200p. Dep. NTIS, PC A09/MF 
; Available fron NTIS for $45.00 per year (six issues) at 
NTI“UB C 120001. 
Separate abstracts were prepared for the 39 an eee 
in this English language translation of the journal. (HLW) 
61031 ie hquass selon enceenter acceptor activity of phenyla- 
lanyl-tRNA and phenylalanyl-tRNA synthetases of cotton seeds. Kara- 
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kuziev, T.U. (All-Union Scientific Research Inst., Tashkent). Radio- 
biology (USSR) (Engl. Transl.); 17: No. 1, 19-24(1977). 

Translated from Radiobiologiya; 17: No. 1, 17-21(1977). 

A study was made of changes in activity of phenylalanyl- 
tRNA synthetases in the reaction of linkage of 'C-phenylalanyl 
with tRNA, acceptor activity of the phenylalanyl-tRNA proper and 
substrate specificity of phenylalanyl tRNA synthetases in 2-day 
seedlings of cotton developing from seeds exposed to 6, 25 and 50 
kR radiation. It was shown that phenylalanyl-tRNA and synthetase 
thereof, as well as isoacceptor tRNA differ in radiosensitivity. The 
activity of the enzyme is depressed to a greater extent than the 
corresponding tRNA. A study of substrate specificity of each frac- 
tion revealed that enzyme E; acylates isoacceptor phenylalnyl- 
tRNA I and II, and En, the isoacceptor III form. 


61032 Role of the natural ionizing radiation background in the 
early stages of plant development. Kuzin, A.M.; Bagabova, M.E.; 
Primak-Mirolyubov, V.N. (Inst. of Biological Physics, Pushchino, 
USSR). Radiobiology (USSR) (Engl. Transl): 17: No. 1, 44-48(1977). 

Translated from Radiobiologiya; 17: No. 1, 37-40(1977). 

It was demonstrated on radish seeds that development of 
seedlings in the first 4-5 days of growth diminishes with statistical 
reliability when the natural background of ionizing radiation is 
lowered (low-background chamber) and reverts to normal with 
addition in the chamber of sources of radiation that simulate the 
natural radiation background. 


61033 Radiomutagenesis in apple tree breeding. Kolontaev, 
V.M.; Kolontaev, Yu.V. (Tambov State Pedagogical Inst., USSR). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 86-92(1977). 

Translated from Radiobiologiya; 17: No. 1, 72-77(1977). 

Three groups of morphological mutants were isolated after x- 
irradiation of common Antonovka apple tree grafts: those presenting 
poor, average and intensive growth [or height]. Although the spec- 
trum of mutations is vague, exposure to a dosage of 6 kR induces 
poorly growing mutants more often and in larger number, while 
doses of 2 kR induce intensively growing ones. Each group of 
mutants differs in maturation time (early and late), type of fruiting 
(spurred [ringed] and unspurred) and productivity (high and low). 
The method of radiation mutagenesis makes it possible to increase 
the incidence and spectrum of somatic mutational variability of apple 
trees and to induce forms with valuable features. 


61034 Gamma-irradiated pollen of cultivated roses used in hy- 
bridization. Klimenko, Z.K.; Zykov, K.I. (Nikita State Botanical 
Garden, Yalta, USSR). Radiobiology (USSR) (Engl. Transi.); 17: No. 
1, 93-97(1977). 

Translated from Radiobiologiya; 17: No. 1, 78-81(1977). 

A study of viability and fertility of pollen exposed to 0.5 to 


1000 kR y-radiation was conducted on 20 varieties and hybrid 
ae of cultivated roses, as well as two wild varieties. It was 
established that pollen of tetraploid varieties is more radioresistant 
than those of lower ploidy. For hybridization, one should use pollen 
obtained from triploids exposed to no more than 10 kR radiation, 
and from tetraploids, no more than 70 kR 


61035 Comparative radiosensitivity of white and common birch 
seeds. Kiseleva, V.N.; Yushkov, P.I. (Inst. of Plant and Animal 
Ecology, Sverdlovsk, USSR). Radiobiology (USSR) (Engl. Transi.); 
17: No. 1, 163-166(1977). 

Translated from Radiobiologiya; 17: No. 1, 133-136(1977). 

Seeds of two species of birches, Betula verrucosa and B. 
pubescens, were exposed to gamma radiation and observations were 
made on germination. Germination of seeds of both birch species 
decreased linearly with increase in radiation. The intensity of seed- 
ling deaths after developing from irradiated seeds was found to be 
higher in the 1st month of life in the common diploid species of birch 
and in the 2d month, in the tetraploid white birch. The phase of 
morphogenesis, immediately preceding the start of development of 
true leaves, which occurs earlier in common birch seedlings, is the 
most critical time for both birch species, with regard to survival of 
seedlings derived from irradiated seeds. This was the reason for 
absence of species-related differences in survival of 6-day seedlings. 
(HLW) 


81036 Radiosensitivity of potato shoots, grafts, and vegetating 
plants. Kutovenko, L.N.; Serebrenikov, V.S. (Scientific Research 
Inst. of Potato Growing, Moscow). Radiobiology (USSR) (Engl. 
Transl); 17: No. 1, 167-169(1977). 

Translated from Radiobiologiya; 17: No. 1, 136-138(1977). 

Tubers and shoots of potatoes were exposed to gamma radi- 
ation in doses of 1 to 5 RR and observations were made on biometric 
and my ome: ar) changes at different stages of development. 
Higher doses of radiation resulted in decreased survival, chlorosis of 
leaves, and twisting and thickening of leaf plates. The slower growth 
when radiation was delivered 15 days after sprouting lowered the 
harvest to a greater extent than irradiation at the budding stage. 
(HLW) 
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61037 Influence of tomato seed moisture content on 
effect of low doses of cobalt-60 gamma rays. Maltseva, S.M. (Inst. 
Plant Genetics and Breeding, Sofia). Radiobiology (USSR) (Engl. 
Transi.); 17: No. 1, 170-173(1977). 

Translated from Radiobiologiya; 17: No. 1, 138-141(1977). 

Seeds of different moisture content were exposed to 2 kR 
gamma radiation and planted in boxes immediately after irradiation. 
The fruit was harvested every 5 days and the amount and weight of 
ripe tomatoes were recorded. It was concluded that exposure of 
seeds to 2 kR radiation did not have a stimulating effect on seeds 
with high moisture content (35 to 40%); the effect on undried seeds 
(11 to 12% moisture) was mild; the most stimulating effect was on 
plants grown from dried seeds (7 to 8% moisture). (HLW) 


61038 Exposure of hothouse cucumber seeds to gamma radiation 
as a means of increasing productivity. Yurina, A.V.; Karsahina, L.A. 
(Ural Scientific Research Inst. of Agriculure, Sverdlovsk, USSR). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 174-176(1977). 

Translated from Radiobiologiya; 17: No. 1, 141- geet 

Cucumber seeds were exposed to gamma radiation 2 weeks 
before sowing. The rate of growth of primary roots and rate of 
appearance o' flower buds were used as criteria for evaluation of the 
effects of radiation on the plants. The processes of differentiation of 
seedlings began sooner and were faster in seedlings from irradiated 
seeds and this led to earlier appearance of flower nodes. As a result 
of accelerated growth and development of plants, there was an 
increased harvest of young cucumbers. (HLW) 


61039 Comparative effectiveness of exposure of hothouse cucum- 
ber seeds to gamma radiation on productivity of a varieties. 
Kurganova, L.N.; Gorlanova, T.M.; Anisimov, A.A.; Pogodina, 
P.A. (Gorky State Univ., USSR). Radiobiology (USSR) (Engl. 
Transl); 17: No. 1, 177- 179(1977). 
Translated from Radiobiologiya; 17: No. 1, 144-146(1977). 
Seeds from three varieties of cucumbers were ‘exposed to 1000 
R of gamma radiation. Conditions for growth of plants in pots and 
hothouses are described with regard to temperature, humidity, and 
fertilizers. The tabulated results show that seed irradiation i 
the yield of plants to varying degrees. Data are presented on harvest 
amounts of the three varieties of cucumbers. (HLW) 


RADIATION EFFECTS ON ANIMALS 


61040 Long-term effects of radium exposure in female dial work- 
ers. Polednak, A.P. (Argonne National Lab., IL). Environ. Res.; 13: 
No. 2, 237- -249(Apr 1977). 

Hematocrit readings and systolic and diastolic blood pressure 
were analyzed in women first employed as radium dial workers in 
1913-1929 and in 1930-1954. Internal comparisons on these variables 
were made by dose groups, using average skeletal dose estimated 
some years after exposure to radium, and external comparisons were 
made using normative data from the U. S. National Health Survey. 
In women exposed from 1913 to 1929, a possible long-term effect of 
high-dose radium exposure on hematocrit was evident. Statistically 
significant results were obtained using univariate and multivariate 
(multiple regression) analyses for women aged 65-84. This effect 
appeared to be greatest in the re og tenes vases Ss 1000 
+ rad), but did not involve a higher frequency of “low” 
suggestive of anemia. No association between dose and noe pres- 
sure was evident in the women exposed in 1913-1929. In women 
exposed in 1930-1954, dose was a significant predictor of systolic 
blood pressure in those 45-54 years old but not in those 55-64 years 
old. ao of longitudinal data on these populations will be 
requir 


MAN 


61041 (BNL—22938) Biological implications of radiation. Bond, 
V.P. (Brookhaven National Lab., Upton, N.Y. (USA)). so _— 
tract EY-76-C-02-0016. 54p. (CO -770357—1). Dep. NTIS, PC 
A04/MF AO1. 

From Conference on biologi 


implications of nuclear 
energy; Providence, Rhode Island, U 


A (9 Mar 1977). 

Some topics discussed are as follows: effects of diagnostic and . 
therapeutic radiation on dividing cells, DNA, and blood cells; radi- © 
ation sickness in relation to dose; early and late effects of radiation; 
effects of low dose irradiation; dose-effect curves; radioinduction of 
tumors in animals; and incidence of cancer in children following: in 
utero exposure to diagnostic x rays. (HLW) 


61042 (CONF-760744— 359-367) Issues in plutonium toxie- 
ity. Cohen, B.L. (Univ. of Pitt gh). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 


The cancer risk due to exposure to plutonium ny Sear e 
isotopes is discussed. Results of calculations are given that 
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on determination of the dose in rem to each exposed body organ 
using ICRP data, use of PEIR estimates of cancer risk per rem vs 
age, and averaging over ages. The hot-particle theory and criticisms 
of it are briefly reviewed. Plutonium is principally dangerous as an 
inhalant and the consequences are investigated of a dispersal of PuOz 
powder in a populated area. The calculations are done with the 
Gaussiun Plume Model, in which the dust cloud moves with the 
wird dispersing as a gaussian distribution in the downwind, cross- 
wind, and vertical directions. The results are presented as curves 
giving the area within which various fractions of the dispersed Pu 
are inhaled. Perspectives are given on dangers of Pu dispersal, 
dangers from terrorist use of Pu, and Pu leakage from low-level 
waste burial grounds. 


61043 (PUB—107) Introduction to radiation protection at the 
Lawrence Berkeley Laboratory. Thomas, R.H.; Haley, J.T. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). [nd]. Contract 
W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AOl1. 

The script given here has been incorporated into a synchro- 
nized slide show, which will be of value in presenting to new 
personnel the basic information necessary to work efficiently and 
safely with ionizing radiations. It is also hoped that the slide-show 
will provide interesting information to personne! who do not, in the 
normal course of their employment, work with ionizing radiations. 
This script will be most efficiently used after seeing the slide show 
and is provided to refresh the viewer's memory. 


61044 Prognostic classification of Hodgkin disease in pathologic 
stage III, based on anatomic considerations. Desser, R.K.; Golomb, 
H.M.; Ultmann, J.E.; Ferguson, D.J.; Moran, E.M.; Griem, M.L.; 
Vardiman, J.; Miller, B.; Oetzel, N.; Sweet, D. (Univ. of Chicago). 
Blood; 49: No. 6, 883-893(Jun 1977). 

Fifty-two patients with pathologic stage II11 Hodgkin’s disease 
were studied in an effort to determine whether location of involved 
abdominal nodes influenced survival. Treatment consisted of total 
nodal radiotherapy with or without subsequent combination chemo- 
therapy. The initial radiation field was the “extended mantle,” which 
included supradiaphragmatic nodes, the splenic hilar area, and par- 
aaortic nodes to the level of L2-L4. Subsequently, lower paraaortic 
and iliac regions were treated ("lower inverted Y’’). Patients with 
disease limited to the spleen and/or splenic, celiac, or portal nodes 
(“anatomic substage” III,;) had a more favorable 5-yr survival than 
did patients with involvement of paraaortic, iliac, or mesenteric 
nodes ("anatomic substage” IIIz) : 93% versus 57%, respectively (p 
< 0.05). The addition of combination chemotherapy to total nodal 
irradiation was associated with improved survival of patients in stage 
IIIz, but not of those in stage IIh. 


61045 Damage to human blood cells caused by 200 keV triton 
bombardment. Slatkin, D.N.; Jones, K.W. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Nucl. Instrum. Methods; 142: No. 3, 589- 
594{1 May 1977). 

Fixed specimens of human blood cells have been bombarded 
by 200 keV triton beams with fluences up to 7 x 10'* tritons/cm2 
The target chamber was filled with 0.5 atm of helium for heat 
transfer from the target. High magnification phase contrast photomi- 
crographs and low resolution scanning electron micrographs of the 
cells are used to show morphological details of radiation damage. 
Differences in images of the same radiation-damaged cells made with 
these two microscopy techniques are described. A fluence of 4 x 10'* 
tritons/cm? was found to strip cytoplasm from white blood cells 
leaving their nuclei naked but intact. The same fluence caused 
relatively minor damage to red blood cells. Limits imposed by 
radiation damage on biomedical information that may be obtainable 
using triton bombardment to localize deuterated tracer metabolites in 
individual cells are discussed. A brief comparison with radiation 
damage observations in electron microscopy is also given. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 61030, 61041 


61046 (CONF-760744—, pp 389-401) Genetic effects of radi- 
ation. Selby, P.B. (Oak Ridge National Lab., TN). Apr 1977. 

From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 

In Energy sources for the future. 

Many of the most important findings concerning the genetic 
effects of radiation have been obtained in the Biology Division of 
Oak Ridge National Laboratory. The paper focuses on some of the 
major discoveries made in the Biology Division and on a new 
method of research that assesses damage to the skeletons of mice 
whose fathers were irradiated. The results discussed have consider- 
able influence upon estimates of genetic risk in humans from radi- 
ation, and an attempt is made to put the estimated amount of genetic 
damage caused by projected nuclear power development into its 
proper perspective. 
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61047 Therapeutic effect of exogenous DNA as poten of 

given to irradiated mice. Kim, V.Kh.; Ivannik, B.P.; Ryab- 
chenko, N.I. (Inst. of Medical Radiology, Obninsk, USSR). Radio. 
biology (USSR) (Engl. Transl.); 17: No. 1, 8-12(1977). 

Translated from Radiobiologiya; 17: No. 1, 8-11(1977). 

Noninbred mice, 3 to 4 months old, were exposec to single 
doses of 650, 730, and 900 R of Co quanta. The animals 
received subcutaneous injections of DNA isolated from chick eryth- 
rocytes 24 hours after irradiation. After a radiation dose of 730 R, 
administration of DNA (7.5 mg/kg) resulted in raising survival rate 
to 33.6%, as opposed to 3.6% in the control. The survival rate of 
controls constituted 25.6% after a dosage of 650 R; it was 50.6% in 
animals given DNA (7.5 mg/kg). After exposure to a dose of 900 R, 
administration of DNA extended mean survival to 9.4 days, as 
compared to 5.4 days in the control. 


61048 Nicotinic acid and neostigmine induced alteration of early 
postradiation structural and functional changes in tRNA and aminoa- 
cyl-tRNA synthetases. Kuckerenko, N.E.; Vinogradova, R.P.; Tsud- 
zevich, B.A.; Gavrelei, V.I. (Kiev State Univ.). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 1, 13-18(1977). 

Translated from Radiobiologiya; 17: No. 1, 12-16(1977). 

Exposure of animals to 800 R radiation increases methylation 
of tRNA 3 hours later, which results in some conformational 
changes therein and diminished aminoacylation reactions. Adminis- 
tration to intact animals of neostigmine [proserine] and nicotinic acid 
[PP] results in significant methylation of tRNA without affecting its 
acceptor properties. Administration of neostigmine and PP 1 hour 
before irradiation results in negligible increase in methylation of 
tRNA, but has a sharper effect on aminoacylation of tRNA and 
functional properties of ARSases [aminoacyl-tR NA-synthetase]. 


61049 Early ultrastructural changes in the rat adenohypophysis 
following exposure to neutron radiation. Teshchenko, G.A.; Monas- 
tyrskaya, B.I. (Inst. of Nuclear Physics, Leningrad). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 1, 49-54(1977). 

Translated from Radiobiologiya; 17: No. 1, 41-45(1977). 

An electron microscopic study was made of the rat adenohy- 
pophysis following single exposure to whole-body radiation (LD/ 
sub 30/30/) with fast neutrons in the biochannel of the BBP-M 
reactor. The demonstrated intensification of corticotrophic and thyr- 
otrophic elements, as well as depression of activity of somatotrophic 
ones, are analogous the previous findings following single whole- 
body x-irradiation of rats in an equivalent dosage, but more marked. 
The appearance of dark cells of the thyrotropic and somatotropic 
types is related to the direct effect of neutrons on this gland’s cells. 


61050 Early destructive changes in the small intestinal mucosa of 
rats and mice exposed to supralethal doses of radiation. Report 2. 
Reactions of stromal elements of the mucosa. Parshkov, E.M. (Scien- 
tific Research Inst. of Medical Radiology, _—- USSR). Radio- 
biology (USSR) (Engl. Transl.); 17: No. 1, 55-61(19 
Translated from Radiobiologiya; 17: No. 1, 4Q52(1977). 

There are considerably fewer works dealing with the reaction 
of stromal elements of the mucosa of the small intestine in the 
presence of radiation pathology than with injury to the epithelial 
layer. These works deal primarily with the morphophysiology of the 
vascular component. Data on changes in interstitial stroma cells, 
particularly in the first postradiation hours, are given in isolated 
works and they are indicative of high radiosensitivity of many 
stromal elements. Our objective in this article was to make a com- 
prehensive analysis of ultrastructural changes in the mucosal stroma 
of the small intestine as related to different doses of radiation, and to 
compare our results to the reaction of proliferative cryptal cells of 
the same laboratory animals. 


61051 Effects of low doses of chronic radiation on relationship 
between radioresistance and physical development of animals. Lisen- 
kova, L.N. (Scientific Research Inst. of Radiation Hygiene, Lenin- 
grad). Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 62-67(1977). 
Translated from Radiobiologiya; 17: No. 1, 53-57(1977). 

It has been shown that there is a change in degree and nature 
of correlation between radioresistance of mice and their physical 
development at the start of exposure to chronic radiation under the 
influence of chronic (1 to 15 months) irradiation in 6 to 7 hours daily 
in doses of 6, 17 and 50 mR. 


61052 Reactions of tumor and organs of tumor-bearing animals to 
ionizing radiation. Burlakova, E.B. (Inst. of Chemical Physics, 
ma Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 68- 

Translated from Radiobiologiya; 17: No. 1, 58-62(1977). 

A study was made of antioxidation activity (AOA) of the 
liver of tumor-bearing animals and tumor following single exposure 
to total-body radiation in a dosage of 600 R. It was established that 
AOA of the liver of animals with hepatoma 22-a and Ehrlich’s 
ascites tumor (EAT) diminishes immediately after exposure to ioniz- 
ing radiation, whereas AOA of the tumor may either increase 
(hepatoma 22-a) or decrease (EAT). On the basis of the assumption 
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that there is a link between AOA and tissular radiosensitivity, it is 
suggested that consideration be given to the observed differences in 
reactions of tumor cells and normal tissue to radiation in working 
out programs for radiation therapy of tumors. 


61053 Radioprotective properties of hypoxia after administration 
of antihypoxic agents. Titov, B.A.; Zherebchenko, P.G.; Znamenskii, 
V.V.; Terekhov, A.V. Radiobiology (USSR) (Engl. Transl.); 17: No. 
1, 74-79(1977). 

Translated from Radiobiologiya; 17: No. 1, 63-66(1977). 

In experiments on mice, rats and dogs, it has been shown that 
antihypoxic agents--gutimin (guanylthiourea) and vitamin Bis--given 
separately or in combination do not lower the radioprotective effect 
of hypoxia, according to the postradiation survival test. However, 
separate or combined administration of gutimin and vitamin Bis 
lowers the radioprotective efficacy of hypoxia in mice, according to 
the criterion of number of bone marrow karyocytes. The possible 
mechanisms of this inconsistency in action of antihypoxic agents are 
discussed. 


61054 Lesions in monkeys as function of radiation dosage. Dar- 
enskaya, N.G.; Kashirin, V.S.; Kuznetsova, S.S. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 1, 80-85(1977). 

Translated from Radiobiologiya; 17: No. 1, 67-71(1977). 

This study was conducted on 54 Macaca rhesus monkeys 
exposed to uniform ‘y-radiation at the rate of 230-250 R/min. Mortal- 
ity as function of dosage was studied; severity of the primary 
reaction, overall severity of the radiation lesion and changes in 
peripheral blood indices were evaluated. 


61055 Significance of different dehydrogenase components to ra- 
diation-induced impairment of the pentose phosphate cycle. Gorelik, 
Yu.Ya.; Rusanov, A.M. (Central Scientific Research Inst. of Roent- 
genology and Radiology, Leningrad). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 1, 98-101(1977). 

Translated from Radiobiologiya; 17: No. 1, 82-85(1977). 

Studies on dehydrogenases from erythrocytes and bone 
marrow of x-irradiated rats indicated that there are negligible phases 
of change in apoenzyme activity in erythrocytes of irradiated ani- 
mals, and apparently this was not the cause of lower activity at the 
early PPC stage, observed in whole erythrocytes with use of the 
manometric method. We had to assume that the decreased dehydro- 
genase activity was due to a decrease in NADP concentration due, 
in particular, to activation of pyridine nucleotidases which, as we 
know, are localized in the erythrocyte stroma and are bound with 
lipoproteins. A special series of experiments established that the 
overall activity of PPC dehydrogenases in hemolysates from intact 
animals, with removed stroma, corresponded to PPC activity in 
intact erythrocytes, whereas in hemolysates without removal of 
stroma, Oxygen consumption decreased by more than 50%. Analo- 
gous results were obtained with hemolysates of erythrocytes taken 
from irradiated rats. While no changes in dehydrogenase activity 
were noted in the group of irradiated animals, the hemolysates were 
free of stroma, in hemolyzed erythrocytes without removal of 
stroma showed 5-fold decrease in enzyme activity than in hemoly- 
sates from nonirradiated animals. 


61056 Effects of adenine, ADP, and ATP on level of DNP 
breakdown, levels of labile and inorganic phosphate in irradiated rat 
thymocytes. Ermolaeva, N.V.; Vodolazskaya, N.A.; Grozdov, S.P. 
Radiobiology (USSR) (Engl. Transl); 17: No. 1, 102- 105(1977). 
Translated from Radiobiologiya; 17: No. 1, 85-88(1977). 
Experiments on suspensions of thymocytes from control and 
irradiated rats demonstrated the depressing effect of all tested adeny- 
lates on DNP breakdown. However, the extent of depression varied 
in different series of tests. These results were unrelated to cell 
concentration. Nor were they due to possible contamination of ADP 
and ATP preparations by heavy metal ions, since preliminary treat- 
ment with Dowex resin (50x8) did alter the effect of addition of the 
agents. 


61057 Correlation between the DNA content and neutrophil gran- 
ulocyte size in the presence of radiation pathology. Gol'dberg, E.D.; 
Kochetkov, Yu.S.; Lapina, G.N.; Fedorovich, T.F.; Dygai, A.M.; 
Karpova, G.V. (Tomsk State Medical Inst., USSR). Radiobiology 
(USSR) ‘Engl. Transl.); 17: No. 1, 106-110(1977). 

Translated from Radiobiologiya; 17: No. 1, 88-92(1977). 

The cytophotometric method was used to study the DNA 
content of myeloid elements of bone marrow of x-irradiated rats. 
Results showed that most of the nuclei of mature neutrophils from 
irradiated rats were distributed in three classes of ploidy, diploid, 
tetraploid, and octaploid. As early as 2 hrs after radiation, an 
increased percentage of young leukocytes with a double amount of 
DNA was observed. By the 24th hr the number of neutrophils with 
tetraploid DNA content reached a maximum. The study confirmed 
the existence of a direct relationship between radiation dose and 
number of enlarged and t neutrophil cells formed in bone 
marrow of irradiated ani ; it was shown that the largest number 
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of polyploid forms appeared 18 hrs after radiation and the larger the 
cell the higher its ploidy. (HLW) 


61058 Retinypalmitate synthetase and hydrolase activity in the 
small intestinal mucosa and cell membranes as related to vitamin A. 
Leutskii, K.M.; Sovtsysik, D.D. (Chernovtsy State Univ., USSR). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 116-118(1977). 

Translated from Radiobiologiya; 17: No. 1, 97-99(1977). 

A group of rats was given a vitamin A deficient diet, while a 
control group was = a normal diet. The experimental rats were 
exposed to 600R of ionizing radiation and were killed 3 hrs later. 
Determinations were made on the activity of retinol hydrolase and 
retinyl palmitate synthetase in intestinal mucosa and isolated mem- 
branes. Hydrolase (RPH) activity decreased by 80% in vitamin A 
deficient rats and the effect was enhanced by radiation. The activity 
of synthetase (RPS) was increased in vitamin A deficient animals and 
was increased further by radiation. These effects are related to 
impaired biosynthesis of protein. (HLW) 


61059 Long-term sequelae of combined radiation with reference 
to changes in calcium, phosphorus, and alkaline phosphatase content of 
blood. Istomina, G.N. Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 
119-120(1977). 

Translated from Radiobiologiya; 17: No. 1, 100-101(1977). 

Rats were exposed to whole-body gamma radiation in doses 
of 200 and 400 R and to beta radiation from a ®Sr-®Y source in 
doses of 1460 to 4000 rad. Radioactive iodine was administered 
intragastrically. Blood calcium level was not affected by gamma or 
beta radiation. Radioactive iodine caused a 50% decrease in blood 
calcium. Administration of parathormone 2 months later increased 
calcium content of the blood. The phosphorus content of the blood 
decreased with all forms of radiation. A 400 R dose of gamma 
radiation increased the activity of alkaline phosphatase. The activity 
was not affected by beta radiation, radioiodine, or a 200 R dose of 
gamma radiation. (HLW) 


61060 Kinetics of colony formation and migration of bone 
marrow cells of (CBA x C57B1)F; hybrid mice after administration of 
deoxicorticosteron. Tsyrlova, I.G.; Lozovoi, V.P.; Kozlov, V.A. 
(Inst. of Clinical and Experimental Medicine, Novosibirsk, USSR). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 131-133(1977). 

Translated from Radiobiologiya; 17: No. 1, 108-110(1977). 

Bone marrow cells were injected into x-irradiated and control 
mice following administration of deoxycorticosterone. Nine days 
later observations were made on endogenons and exogenous spleen 
colonies and on migration of bone marrow cells. Results showed that 
there was a decline in colony formation in the spleen and bone 
marrow of experimental animals. (HLW) 


61061 Radiosensitivity of hemopoietic stem cells of mouse bone 
marrow in the course of prolonged exposure to radiation. Shvets, V.N. 
Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 134-138(1977). 

Translated from Radiobiologiya; 17: No. 1, 110-115(1977). 

Donor mice were exposed to radiation in doses of 100 
to 1800 R at a constant rate of 100 fe/day and rect pient mice were 
exposed to radiation in a dose of 900 to 950 R at a rate ate of 37 R/min. 
After transplantation of bone marrow cells, spleen colonies were 
counted. Results showed that an inflection occurred in the dose 
effect curve with different levels of CFU in bone marrow and was 
related to radiation dose rate, time, or accretion of radiation dose. 
Mechanisms for interpreting the nature of the biphasic response of 
CFU survival curve are discussed. (HLW) 


61062 Effect of parenteral feeding on the course of acute radi- 
ation sickness in rats with the gastrointestinal syndrome. Moroz, B.B.; 
A ge L.K.; Grozdov, S.P.; Lebedeva, G.A.; Vasil’evskaya, 
V.V.; Lyrshchikova, A.V.; Shcherbakova, T.A. Radiobiology 

(USSR) (Engl. Transl.); 17: No. 1, 143-147(1977). 

Translated from Radiobiologiya; 17: No. 1, 118-122(1977). 

Rats were exposed to gamma radiation and two days later 
parenteral feeding was begun by giving aminosol intraperitoneally, a 
glucose-vitamin-sodium solution subcutaneously, and an oil emulsion 
intravenously. Observations on 30-day survival showed that experi- 
mental rats survived longer than controls. The beneficial effect of 
parenteral feeding may be related to the lower functional load on the 
gastrointestinal tract or to more favorable metabolic conditions for 
recovery. (HLW) 


61063 Changes in function of the rat gastrointestinal tract during 
the period of the primary radiation reaction. Gavrilyuk, D.M.; Kras- 
Teas am Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 148- 
2(197 

Translated from Radiobiologiya; 17: No. 1, 122-125(1977). 

Rats were exposed to gamma radiation in doses of 100 to 800 
R and gastrointestinal function was studied by means of radiography. 
It was established that the functional changes in the rat's gastrointes- 
tinal tract during the period of the primary radiation are directly 
related to radiation dosage. With increase in dosage t there was 
increase in duration of pylorospasm, increase in dystonic signs in the 
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stomach and intestine, greater severity and duration of motor and 
evacuatory function, with marked delay in propulsion of contrast 
medium. The relationship between these functional changes and time 
was phasic. Changes in physiological functions were demonstrable in 
the first few minutes after irradiation. They were the most distinct in 
rats exposed to 400 and 800 R. For the next 2 hours there was a 
tendency toward normalization in all groups. With exposure to 100 
and 200 R, impaired functions were completely restored, whereas 
with 400 and 800 R recovery was not complete. (HLW) 


61064 Cataract-inducing threshold dosage of fast neutrons. Med- 
vedovskaya, Ts.P. Radiobiology (USSR) (Engl. Transl); 17: No. 1, 
153-157(1977). 

Translated from Radiobiologiya; 17: No. 1, 126-129(1977). 

Rabbits were exposed to fast neutrons in doses of 20 to 400 
rad. An electrical ophthalmoscope and biomicroscopy were used for 
examining the lens. After 15 months the structure of the lens was 
severely impaired with fewer nuclear elements in the region of the 
germinative zone some of which were displaced to the posterior and 
some to the anterior cortex. The threshold dose for inducing cataract 
was about 100 rad. Six to 7 months after delivery of this dose 
clinically demonstrable opacities appeared in the lens which pro- 
gressed appreciably and affected the function of the eye. Data 
showed that the rabbit lens is four times more sensitive to radiation 
than the human lens. (HLW) 


61065 Distinctive features in postnatal development of rabbit 
adrenals following intrauterine radiation. Moldavskii, M.I. (Inst. of 
Experimental and Clinical Oncology, Moscow). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 1, 158-162(1977). 

Translated from Radiobiologiya; 17: No. 1, 129-133(1977). 

Following exposure of pregnant rabbits to radiation, bio- 
chemical and histological changes in the adrenal glands of the 
offspring were studied at intervals during postnatal development. 
Morphological changes in the medulla, cortex, and glomerular zone 
at various en of development are described as well as changes in 
the content of lipid, ascorbic acid, and alkaline phosphatase. (HLW) 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 
MAN 
REFER ALSO TO CITATION(S) 60551, 60858 


ANIMALS 
REFER ALSO TO CITATION(S) 60858, 60875 


61066 Changes in some biochemical indices of blood and tissues 
after intake of strontium-90 and calcium-45. Fedorova, A.F.; 
Zapol'skaya, N.A. (Scientific Research Inst. of Radiation Hygiene, 
‘cath Radiobiology (USSR) (Engl. Transl.); 17: No. 1, 111- 
Translated from Radiobiologiya; 17: No. 1, 93-97(1977). 
Strontium-90 and “*Ca were given by mouth to two groups of 
rats and a third group of rats served as control. Blood and tissues 
were then analyzed for histamine, acetylcholine, cholinesterase, and 
histaminase. Results showed that ®Sr caused a rapid increase in free 
histamine in the blood while the influence of ““Ca was less marked. 
The histamine content of the liver and intestine also increased with 
intake of Sr but not with “Ca. Similar results were obtained with 
acetylcholine. With intake of ®Sr the activity of cholinesterase and 
histaminase in the liver increased initially and then decreased. 
Enzyme activity was stimulated by “Ca. The effect of Sr was 364 
times greater than that of “Ca with regard to accumulation of 
“LW in blood and tissues and changes in enzyme activity. 


61067 Quantitative autoradiography for the study of dose rates in 
biological objects following administration of  strontium-90. 
Saree, 1.A.; Rasin, I.M. Radiobiology (USSR) (Engl. Transl.); 
17: No. 1, 180-183(1977). 

Translated from Radiobiologiya; 17: No. 1, 146-149(1977). 
A method of quantitative antoradiography for examination of 
distribution of dose rates after administration of Sr is described. It 
is based on the use of thick-layer preparations and comparison 
standards and results are reported for dose rates in bone tissues of 
dogs. The error of the method does not exceed 10% with reference 
to dose rates in bone tissue and it is due primarily to errors in 
determining concentration of activity in the comparison standards 
and interpretation of autoradi The error factor increases to 
20% when determining dose rates in soft tissues. (HLW) 


61068 Calculation of dose rates in the gastrointestinal tract of 
small laboratory animals. Rasin, 1.M.; Sarapul’tsev, 1.A.; Vedernikov, 
V.P. Radiobiology (USSR) (Engl. Transl); 17: No. 1, 184-187(1977). 

Translated from Radiobi iya; 17: No. 1, 150-152(1977). 
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Dose rates of radioisotopes to the surface of the intestinal 
contents and intestinal wall were calculated as a function of their 
diameter and energy of the beta-emitter. Equations and graphs are 
presented to show results for **Pr, *Y, “'Y, 'Tu, and '’?Pm. 
(HLW) 


NUCLIDE KINETICS AND TOXICOLOGY 


ANIMALS 


61069 Accumulation and elimination of radiocesium by 
contaminated wood ducks. Fendley, T.T.; Manlove, M.N.; Brisbin, 
LL. Jr. (Savannah River Ecology Lab., Aiken, S.C. (USA)). Health 
Phys.; 32: No. 5, 415-422(May 1977). 

The accumulation of radiocesium was studied in hand-reared 
wood ducks which were released into a South Carolina swam 
habitat which had been contaminated with production reactor ef- 
fluents. The uptake of radiocesium by the ducks was described as: In 
pCi radiocesium/g live body weight = 0.36 + 0.18 (days). There 
was no effect of sex on uptake rate. The average estimated time 
required to attain practical equilibrium (0.90 Qsub(e)) was 17.3 days, 
with a range from 10.2 to 26.8 days. Ducks which were recaptured 
after attaining equilibrium concentrations in the field (averaging 16.6 
pCi radiocesium/g live body weight) showed single-component 
elimination-rate curves when confined in a semi-natural pen for 
elimination studies. Radiocesium elimination under penned condi- 
tions was described as: In % initial body burden = 4.60-0.13 (days). 
Elimination-rate and body weight showed a negative linear correla- 
tion for the penned birds although there was no effect of sex on loss- 
rate. Radiocesium biological half-times for the penned ducks aver- 
aged 5.6 days with a range from 3.2 to 9.3 days. Calculations based 
on biological half-times determined from studies with the penned 
birds, were successful in accurately predicting both the levels and 
rates of radiocesium accumulation by free-living birds in the field. 


61070 Kinetics of americium-241 metabolism following inhalation 
and intratracheal administration. Zalikin, G.A.; Popov, B.A. Radio- 
biology (USSR) (Engl. Transi.); 17: No. 1, 188-192(1977). 

Translated from Radiobiologiya; 17: No. 1, 152-156(1977). 

A solution of 7**Am hydrochloride was administered to rats 
using an inhalation chamber and a compression atomizer; other rats 
were given **1Am by intratracheal administration. The rats were 
killed at intervals up to 64 days and the content of **‘Am in various 
organs and tissues was determined. It was concluded that following 
both intratracheal intake and inhalation, only the part of the isotope 
that reaches the lungs becomes involved in metabolism, since ad- 
sorption of these radioisotopes in the gastrointestinal tract does not 
exceed 0.05 to 0.07%. (HLW) 


61071 Fate of intraintestinal thymocytes labeled with '*iodo- 
deoxyuridine or tritiated th Laissue, J.A.; Chanana, A.D.; 
Cottier, H.; Cronkite, E.P.; Joel, D.D. (Brookhaven National Lab., 
Upton, NY). Proc. Soc. Exp. Biol. Med.; 152: 262-265(1976). 

A suspension of thymocytes labeled with '*IUdR or *HTdR 
was injected into the jejunum of mice. The bulk of the radioactivity 
disappeared within few hours from the intestine and was recovered 
farern od in the urine. This indicated a very rapid breakdown of 
abeled thymic cells, reabsorption and subsequent elimination of the 
tracer in the kidney. In mice injected with cells labeled with 
SHTGR, the initial rapid loss of radioactivity was of shorter dura- 
tion, and slower during the second phase, presumably due to more 
extensive reutilization and/or prolonged persistence of acid-soluble 
radioactivity. Pretreatment of the recipients with antibiotics did not 
significantly reduce the rate of radioactivity loss. 


THERMAL EFFECTS 


REFER ALSO TO CITATION(S) 60910 


61072 (COO—1599-112) Decomposition of macrophytes and the 
metabolism of matter in sediments. Godshalk, G.L.; Wetzel, 
R.G. (Michigan State Univ., Hickory Corners (USA). W.K. K. 


Biological Station). 1977. Contract EY-76-S-02-1599. 8p. (CONF- 
7609151—1). Dep. NTIS, PC A02/MF AO1. 

From International symposium on interactions between sedi- 
ments and fresh water; Netherlands (Sep 1976). 

The littoral zone and its autochthonous productivity have a 
significant impact on the metabolism of lake ecosystems. The inputs 
of littoral organic matter through decomposition are often greater 
than those from planktonic and allochthonous sources. Decomposi- 
tion of macrophytes is slower than that of planktonic material 
because of resistant structural tissue. Decomposition of particulate 
(POM) and dissolved organic matter (DOM) of six species of aquatic 
angiosperms were monitored through time under various conditions 
of controlled oxygen and temperature. Four fates of decomposing 
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macrophytic tissue were evaluated: conversion of POM to COs, to 
labile DOM, and to refractory DOM, and sedimentation of unde- 
graded particles. Temperature was instrumental in controlling con- 
version of POM to DOM, while oxygen concentration controlled 
rates of conversion of DOM to CO:. The experimental results are 
significant in relation to conditions present at various times of the 
year in all zones of typical temperate dimictic lakes. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 57877 


61073 (CONF-770830—1) Effect of a steam electric generating 
station on the emergence timing of Mayfly, Hexagenia bilineata (Say). 
Mattice, J.S.; Dye, L.L. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 20. congress of the International Society of Limnology; 
Copenhagen, Denmark (7 Aug 1977) 

This paper presents results of a study of emergence of Hexa- 
genia bilineata, a large burrowing mayfly with a wide distribution 
over areas of the southeast U.S. It is part of an ongoing analysis of 
mayfly population dynamics in relation to thermal effects. Evidence 
from benthic collections of nymphs indicated that the maximum 
mean size was reached one month earlier in a thermally affected area 
than in two other areas. Preliminary laboratory studies indicated 
acceleration of growth and earlier emergence at higher tempera- 
tures. 


61074 Effect of temperature on the oxygen consumption in the 
larvae of Dineutes indicus aube (Gyrinidae, Coleoptera). Tonapi, G.T.; 
Mohan Rao, H.N. (Univ. of Poona). Hydrobiologia ; 532: 113-116(4 
Apr 1977). 

Oxygen uptake of the larvae of Dineutes indicus Aube has 
been measured at different temperatures. It has been observed that 
the oxygen uptake increases with the rise in the temperature but falls 
sharply after 34°C. The data obtained corresponds to a straight line 
when plotted on an Arrhenius graph. Qio values decrease with the 
increase in weight and it has been observed that the smallest individ- 
ual has the highest Qio value. Nevertheless, the calculated energies 
of activation reported here apply only to the limited temperature 
range studied. 


61075 Studies on heat tolerance in the freshwater crab, barytel- 
phusa cunicularis (Westwood, 1836). Didwan, A.D.; Nagabhushanam, 
R. (Marathwada Univ., Aurangabad, India). Hydrobio. logia ; 50: No. 
1, 65-70(31 Jul 1976). 

The freshwater crab, Barytelphusa cunicularis was used to 
study the effect of temperature and salinity on heat tolerance. Two 
sets of experiments were conducted to determine if these factors 
cause a resulting change in the upper temperature tolerance. 
Changes in the total water content, total protein, fat, glycogen and 
blood glucose were studied after acclimation to different tempera- 
tures. High temperature acclimation generally increased resistance to 
lethal temperatures whereas acclimation to salinity, either at high or 
low temperature, decreased it. A combination of high temperature 
and normal freshwater was the most favorable to withstand the high 
test tolerance temperature. The water content, glycogen and blood 
sugar level increased with the rise in temperature while fat and 
protein content increased with a decrease in temperature. (MU) 


VERTEBRATES 
REFER ALSO TO CITATION(S) 60887, 60911, 60929 


61076 (CONF-770501—3) Introductory remarks. Van Winkle, 
W. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, Tennessee, United 
States of America (USA) (2 May 1977). 

The fundamental question being asked at the conference is 
“How do mortality rates imposed by power plants on young fish 
affect adult population size.” The following areas of activity, each of 
which is germane to addressing this question, are considered: (a) case 
histories; (b) estimating population sizes and natural mortality rates, 
especially for young-o ofthe. -year fish; (c) evidence for and magnitude 
of compensation; (d) design of monitoring programs and statistical 
analysis of data; and (e) assessing power plant impacts with simula- 
tion models. 


CHEMICALS METABOLISM AND TOXICITY 


61077 (CONF-7605159—2) Life sciences information within the 
biomedical sciences section: information center complex. Huff, J.E. 
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(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 34p. Dep. NTIS, PC A03/MF AOI. 

From Symposium on the handling of toxico informa- 
po! pase: Maryland, United States of America SA) (27 May 

The Biomedical Sciences Section (BIOSCI) was formed in 
the autumn of 1973 to establish a centralized focus for the life 
sciences and human health activities within the Information Center 
Complex. BIOSCI prepares selective bibliographies, compiles anno- 
tated and keyworded literature collections, analyzes and extracts 
factual data, evaluates and builds topical data bases, writes brief 
overviews and monograph state-of-the-knowledge reviews, and 
makes available multidisciplinary consultative assistance. These ser- 
vices and products are used primarily to discern real and potential 
biological hazards due to environmental and human interactions 
with chemicals. This prospectus highlights the background, mission, 
scope, and future plans for each unit within BIOSCI. 


MICROORGANISMS 


61078 Sensitivity of various bacteria, 
and fungi to cadmium and the influence of pH on . Babich, 
H.; Stotzky, G. (New York Univ., NY). Appl. Environ. Microbiol.; 33: 
No. 3, 681-695(Mar 1977). 

A variety of microorganisms, including gram-negative a 
gram-positive eubacteria, actinomycetes, yeasts, 
fungi, were tested for their sensitivity to cadmium (Cd). In genera, 
the actinomycetes were more tolerant to Cd than were the eubac- 
teria; gram-negative eubacteria were more tolerant to Cd than were 
gram-positive eubacteria. The period of exponential growth of the 
eubacteria and actinomycetes was extended in the presence of Cd. 
Wide extremes in sensitivity to Cd were noted among the fungi; 
there was no correlation between the class of fungus and tolerance 
to Cd. Fungal sporulation was more sensitive to Cd than was 
mycelial growth, as spore formation was inhibited at Cd concentra- 
tions that were noninhibitory to mycelial proliferation. The toxicity 
of Cd to the eubacteria, actinomycetes, and fungi appeared to be pH 
dependent, as toxicity was generally potentiated at pH 8 or 9. 


61079 Toxic interaction of mixtures of two coal conversion efflu- 
ent components (resorcinol and 6-methylquinoline) to Daphnia magna. 
Herbes, S.E.; Beauchamp, J.J. (Oak Ridge National Lab., TN). Bull. 
Environ. Contam. Toxicol.; 17: No. 1, 25-32(Jan 1977). 

Acute toxicities of mixtures of resorcinol and 6-methylquino- 
line to Daphnia Magna (a representative zooplankter) were investi- 
gated to assist in assessing the potential effects of coal conversion 
effluents on aquatic biota. Results indicated that mixtures of resor- 
cinol and 6-methylquinoline were less toxic than either pure com- 
pound tested alone. The data suggest that antagonism occurs when 
resorcinol is the major toxic component, while an infra-additive 
interaction occurs when 6-methylquinoline is the major toxic compo- 
nent. The work indicates that addition of fractional toxicities may 
produce substantial errors in prediction of toxicity of mixtures of 
non-homologous organic components. (CAJ) 


PLANTS 


61080 Effects of lead on the growth of four species of red algae. 
Stewart, J.G. (Scripps Institution of Oceanography, La Jolla, CA). 
Phycologia; 16: No. 1, 31-36(Mar 1977). 

“Face species of small, regularly branched, marine red algae 
(Platythamnion pectinatum, Platysiphonia decumbens, 
ium squarrulosum) were grown in medium containing concen 
of lead up to 10 mg Pb I~. No visually observed effects of the added 
lead on vegetative morphology or development of reproductive 
structures were observed, although in medium with added lead these 
algae grew more slowly. To more precisely assess the consequences 
of adding lead, cell division and cell elongation were measured in 
Tiffaniella (Spermothamnion) snyderae. Both of these measures of 
growth were affected in proportion to the amount of lead present. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 60954, 61079 


61081 oe ont a ee in tolerance of Southern 
California Littorina Littorina scutulata to petroleum. 
Hadley, D. (Univ. of reer age California, Los Angeles). Environ. 
Res.; = No. 2, ee 1977). 


The present study was designed to investigate the inter- and 
intraspecific responses of Southern California Littorina planaxis and 
Littorina scutulata from coastal and island sites when exposed to 

line, kerosene, Santa Barbara crude oil, Kuwait crude oil, and a 
uisiana crude oil, under laboratory conditions. Variations in toler- 
ance of Littorina to different petroleum at 6, 17, and 29°C, as 
indicated by mortality rate and rate of animal attachment to the 
substrate, were observed. Differences in animal size, composition of 
the petroleum, and the natural habitat of the animals were consid- 
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ered. The attachment rate of Littorina varied with temperature, but 
not in a consistent way for different petroleum, localities, or species. 
The most consistently high rate of attachment for both species 
occurred at 17° While L. scutulata exhibited a greater tolerance to 
various conditions at 6°C, L. planaxis had a greater tolerance at 
29°C. The only mortalities occurred at 29°C. The mortality rate 
varied with the type of petroleum used and ——— to be size and 
species related. Gasoline had the greatest influence on attachment 
rates at all temperatures, and kerosene had the least effect on 
attachment rates. There was no cohsistent attachment rate trend 
among crude oils; however, their influence was intermediate be- 
tween that of gasoline and kerosene. 


61082 Effects of sublethal concentrations of cadmium on adult 
Palaemonetes pugio under static and flow-through conditions. Vern- 
berg, W.B.; DeCoursey, P.J.; Kelly, M.; Johns, D.M. (Univ. of 
South Carolina, Columbia). Bull. Environ. ‘Contam. Toxicol.; 17: No. 
1, 16-24(Jan 1977). 

To establish a uniform bioassay procedure for sublethal con- 
centrations of cadmium in a typical estuarine species, a series of 
studies was carried out with the grass shrimp Palaemonetes pugio, a 
common euryhaline estuarine species with a wide distributional 
range from massachusetts to the Gulf Coast. Survival, molting time 
and metabolism were the measurement parameters for adult male 
grass shrimp maintained under different thermal-salinity regimes in 
either a static or a flow-through system, using CdCl, at different 
concentration levels as the toxicant. It was concluded that ability to 
survive environmental stress is lessened by high levels of cadmium 
that could be present in natural populations, and that respiratory 
rates are not a reliable indicator of cadmium pollution in P. pugio 
due to observed variability. Data from a flow-through system is 
more likely to be applicable to field situations than data based on a 
Static system, and it was felt that P. Pugio is too resistant and 
tolerant a species to be of value for short term bioassay studies on 
cadmium. (CAJ) 


VERTEBRATES 
REFER ALSO TO CITATION(S) 60911 


61083 (PB—265873) Interaction between methyl mercury and 
radiation effects on nervous systems. Hupp, E.W.; Day, D.; Hardcas- 
tle, J.; Hines, J.; Minnich, J. (Texas Woman's Univ., Denton (USA)). 
Jan 1977. 133p. NTIS PC A07/MF AO1. 

The interaction between methyl mercury and ionizing radi- 
ation was investigated in a series of experiments using rats, hamsters, 
and squirrel monkeys to study the effects produced and possible 
mechanisms of action. Parameters evaluated included several mea- 
surements of behavior, brain electrical activity, lethality, blood-brain 
barrier permeability, neurotransmitter and mercury concentration in 
various brain areas, and brain histology. In some cases the effects of 
the co-insult were less than or at least no greater than at least one of 
the two insults applied alone. Possible mechanisms of action include 
opposite effects of the two insults on the blood-brain barrier, with 

iation increasing permeability and methyl mercury decreasing it. 
Radiation may also elicit a proliferation of peroxisome-like organ- 
elles which protect against the effects of methyl mercury. 


61084 Superoxide oa and pulmonary ozone toxicity. 
Dow J.S.; Curry, G.; Geffkin, S.A. (Yale Univ., New Haven). 
Life Sci.; 20: No. 7, Visio Apr 1977). 

Rats and mice were EX to low concentrations of 
ozone and subsequently challen with higher concentrations of 
this gas. When the mortalities of pre-exposed and control animals 
were compared after a lethal challenge, there was a significant 
difference in ozone toxicity. The levels of superoxide dismutase in 
lung tissue of control and ozone tolerant rats or mice were not 
significantly. different whether the results were expressed as units of 
activity per mg protein of lung tissue or as t units of enzyme 
activity per lung. Mice which were tolerant to ozone were not 
tolerant to oxygen. The data su that ozone tolerance is unrelat- 
ed to an induction of supero dismutase. It is suggested that the 
) cee of tolerance to oxygen and ozone involve biochemically 

istinct mec’ 


61085 Defluorination of fluoroacetate in A] rat. Smith, F.A. 
(Univ. of Rochester, New York); Gardner, x B 9' lah de 
Lopez, O.H.; Hall, L.L. Life Sci.; 20: No. 7, IDE 1138(1 ye tet. 

Rats given 5 ppm F as FAc (equivalent to 26 NaFac) 
in the drinking water for approximately four months deposited 
much fluoride in the skeletal system as did rats receiving 


ERA VOL. 2, NO. 24 


after NaF was ionic in nature. The data are interpreted as showing 
that the rat is capable of splitting the C-F bond in FAc and/or in its 
fluoride-containing metabolites, with subsequent skeletal storage and 
renal excretion of the released fluoride ion. The chronic administra- 
tion of this low level of FAc caused an early but temporary 
retardation of growth. The Krebs cycle was interfered with, as 
evidenced by increased concentrations of citrate in the kidney and 
urine. At termination of the experiment, histological examination of 
the testes showed that the FAc had induced severe damage charac- 
terized by massive disorganization of the tubules, nearly total loss of 
functional cells, absence of sperm, and damage to the Sertoli cells. 


61086 Mathematical model of cadmium transport in a biological 
system. Shank, K.E.; Vetter, R.J.; Ziemer, P.L. (Purdue Univ., 
Lafayette, IN). Environ. Res.; 13: No. 2, 209-214(Apr 1977). 

The research was undertaken to analyze the uptake and 
distribution of Cd in the mouse following repeated administrations 
and to develop a mathematical model that would describe the 
transport of cadmium in an animal organism. The model used was a 
mammillary compartmental model with the compartments corre- 
sponding to selected organs and tissues analyzed for '°°Cd content. 
The nine-compartment model was described by first-order kinetics. 
From the research it was observed that no administration of cadmi- 
um was influenced by previous administrations, and this allowed the 
use of the same rate constants in the model for each of the multiple 
dosings. The linear mammillary compartmental model was able to 
approximate the observed laboratory values in the present investiga- 
tion. The derived model was also shown to be valuable for predict- 
ing the retention of cadmium in other species without adjusting any 
of the rate constants. 


61087 Ultrastructural study of the latent effects of methyl of 
mercury on the nervous system after prenatal exposure. Chang, L.W.; 
Reuhl, K.R.; Spyker, J.M. (Univ. of Arkansas, Little Rock). Environ. 
Res.; 13: No. 2, 171-185(Apr 1977). 

Tissue samples from the cerebellum were obtained for elec- 
tron microscopy from mice which were prenatally exposed to 
methyl mercury. Lysosomal accumulation was observed in both the 
Purkinje neurons and granule cells. Osmiophilic lipoid material was 
evident within these lysosomes. Giant-sized lysosomes were also 
found occasionally. Irregular tubular structures resembling smooth 
endoplasmic reticulum were also found within many neurites. Some 
of these tubular structures appeared to be hypertrophied and con- 
tained some electron-opaque materials. Segmental incomplete mye- 
lination and abnormal synaptic terminals were also observed in the 
tissue samples. Such defects may contribute to the behavioral devi- 
ation and mental deficiencies of these animals. 


61088 Inhalation toxicity studies va a smoke. IV. Expres- 
sion of the dose of smoke terial applied to the lungs of 
experimental animals. Binns, R. ‘British. American Tobacco Compa- 

ny Ltd., Southampton, Eng.). Toxicology; 7: No. 2, 189-195(Apr 
1977). 


Calculations of total particulate matter (TPM) dose applied to 


the lungs of animals are made from experimental dosimetry data. 
TPM dose levels achieved in a number of species following exposure 
to smoke are related to body weight, lung weight and alveolar 
surface areas of these animals. The dosage levels achieved in animals 
are compared with estimates of TPM dose retained by a smoker. 
Cigarette wey ol ¢ equivalents to which animals are subjected can be 
calculated on basis of these comparisons. The validity of making 
such extrapolations from animal dosimetry data to the human expo- 
sure situation is discussed. 
61089 Semichronic oral ey Come S ae 
Loeser, E.; Lorke, D. (Bayer A.G., Wuppertal, Ger.). Toxicology; 7 
No. 2, 225-232(Apr 1977). 
Cadmium in the form of CdCl was administered with the 

feed in concentrations of 0, 1, 3, 10 and 30 ppM over a period of 3 
months to groups of 2 male and 2 female beagle dogs each. The 
ope behavior, food consumption, growth and mortality of 

treated dogs in all groups was not affected. In the groups up to 
30 ppM cadmium caused no detectable harm to blood, fives or 
kidneys. The systolic and diastolic blood pressure of the treated 
animals of all groups up to 30 ppM was within the normal range. 
The aw and Ristopathological investigations revealed no evi- 
dence any damage. Cadmium accumulated dose-dependently 
above all in the kidneys and liver. The dogs tolerated concentrations 
of up to 30 ppM cadmium in their feed over a period of 3 months 
without harm. 


61090 oy 2 ae | See. 
Loeser, Lorke, yer uppertal, ). Toxicology; 7: 
No. 2, 215-224(Apr 1977). 

Cadmium (in the form of CdCl.) was fed to groups of 20 male 
and 20 female rats each over a period of 3 months in concentrations 
of 0, 1, 3, 10 and 30 ppM. Appearance, behavior, food consumption, 
growth and mortality of the treated rats of all groups were not 
affected during the 3-month period. The cadmium concentrations 
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did not cause blood, liver or kidney damage. The systolic blood 
pressure of the treated animals was not increased. Autopsies and 
histopathological investigation of the animals showed no sign of any 
alterations. Cadmium accumulated dose-dependently in the kidneys 
and liver. Concentrations of cadmium up to 30 ppM in their feed 
were tolerated by rats over a period of 3 months without harm. 


61091 Cytogenetic investigations on leucocytes of cattle intoxi- 
cated with fluoride. Leonard, A.; Deknudt, G.; Decat, G.; Leonard, 
in (CEN/SCK, Mol, Belg.). Toxicology; 7: No. 2, 239-242(Apr 
1 a 

The sources of atmospheric fluoride include the burning of 
soft coal and the manufacturing of aluminium, steel, lead, copper, 
nickel, phosphate fertilizers, brick and pottery kilns. Cattle which 
grazed in the vicinity of a plant manufacturing enamel and which 
displayed signs of chronic fluoride poisoning such as osteosclerosis 
and mottled enamel or dental fluorosis were investigated for the 
presence of structural chromatid and chromosome aberrations. 
Venous blood was incubated for 48 h, and 100 cells were analyzed 
for each animal. No statistical difference in the incidence of such 
— was observed between the controls and the intoxicated 
animals. 


61092 Effects of cadmium on growth, sexual development, and 
metabolism in female rats. Der, R.; Fahim, Z.; Yousef, M.; Fahim, M. 
(Univ. of Missouri, Columbia). Res. Commun. Chem. Pathol. Phar- 
macol.; 16: No. 3, 485-505(Mar 1977). 

Female rats were exposed to cadmium by multiple intramus- 
cular injections of 250 wg CaCl for 54 days. Activity and haircoat 
were affected, sores on the sites of injection and persistent diestrus 
were observed in the treated rats. Morphological examination of 
organs revealed a smaller weight and size in reproductive organs and 
pituitary, but enlargement of liver, spleen, and kidney. The resis- 
tance to cadmium toxicity in female rats may be due to the elevated 
hepatic enzymatic demethylation activity. 


61093 Mercury levels in freshwater fish of the state of South 
Carolina. Koli, A.K.; Williams, W.R.; McClary, E.B.; Wright, E.L.; 
Burrell, T.M. (South Carolina State Coll., Orangeburg). Bull. Envi- 
ron. Contam. Toxicol.; 17: No. 1, 82-89(Jan 1977). 

Samples of fish from freshwater sources of rivers, lakes and 
ponds all over the state of South Carolina were collected during the 
Summer of 1974 and 1975. The fish collected were Bass, Bluegill, 
Redbreast, Catfish, Shad, Carp, Crappie, Mudfish and Pike. Samples 
were analyzed using the flameless atomic absorption procedure 
outlined by Hatch and Ott, and Uthe et al as modified for use with 
Perkin-Elmer, Coleman MAS-50 mercury analyzer. Triplicate sam- 
ples of fish tissue were analyzed by wet digestion method. The mean 
mercury levels in ppb were determined for baseline mercury levels. 
A significant finding of this report is that those species for which fish 
of widely differing weights were analyzed, larger fish had higher 
mercury levels. Mercury levels exceeding the U. S. Food and Drug 
Administration guideline of 500 ppb for fish tissues have been found 
in the Mudfish from Edisto River and Pike fish from Lake Murray. 
Higher levels of mercury occurred in the highly vascularized blood 
tissues in liver and kidney than in muscle. Carnivorous and bottom- 
feeding fishes are the most reliable indicators of mercury pollution. 


61094 Toxicity of metal mining wastes. Hale, J.G. (Environmen- 
tal Protection Agency, Denver). Bull. Environ. Contam. Toxicol.; 17: 
No. 1, 66-73(Jan 1977). 

The toxicity of arsenic, cadmium, chromium, copper, lead, 
mercury, nickel, silver, and zinc to 2-mo-old rainbow trout in 
Whitewood Creek water was tested in continuous flow, 96 hr 
bioassays. Results showed test concentrations of arsenic ranged from 
2.31 to 37.0 mg As/l. The 96-hr. TLSO for 2-mo. old rainbow trout 
was calculated to be 10.8 mg As/!. Cadmium concentrations in the 
bioassay ranged from 1.8 to 28.0 mg Cd/l. The TL50 was 6.6 mg 
Cd/1. Bioassay tests to determine the toxicity of chromium indicated 
the 96-hr. TL50 was 24.09 mg Cr/l. With the addition of Cr there 
was a drop in pH from 8.1-8.3 in the control to 4.6-5.0 in the 100 

rcent concentration. The 96-hr TLSO for nickel was found to be 
5.5 mg Ni/\; for silver, 28.8 mg Ag/l; and zinc, 0.55 mg Zn/I. For 
copper , lead and mercury, the TL50 values were 253.0 ug, 8.0 mg 
and 33.0 yg respectively. Some or all of the metals tested may be 
more toxic than if heavy metals were absent from Whitewood Creek 
water. This study demonstrates the need for on-site bioassays. (CAJ) 


61095 Effect of drugs on the eosinophilic leukocyte population of 
rat tissues. II. Cyclophosphamide. Ottolenghi, A.; Barnett, H.D. 
(Duke Univ., Durham, NC). J. Pharmacol. Exp. Ther.; 189: No. 2, 
312-316(1974). 3 
Cyclophosphamide has been administered to rats in doses 
varying from 120 to 150 mg/kg i.p., and the effect on the eosinophi- 
lic leukocytes of bone marrow and other tissues (intestine, stomach, 
leen, lung) have been studied by direct cell counts and estimates of 
the tissue content of an enzymatic marker (phospholipase B). The 


action of cyclophosphamide is primarily on marrow eosinophils (80 
to 100% reduction) with less pronounced peripheral effects. The 
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intestinal pool is the least affected (50 to 60%) and the first to 
present signs of recovery. The eosinopenic action of cyclophospha- 
mide on peripheral tissues is au; ted by the joint administration 
of dexamethasone (5 mg/kg i.p.). The effects of the two drugs are 
clearly additive and a permanent state of eosinopenia affecting all 
tissues studied can be maintained by administration of dexametha- 
sone at the dose of 1.5 mg/kg i.p. on alternate days. Thus it 

feasible to control the eosinophilic population of rat tissue at - 
mally low levels over a relatively extended period of time during 
which studies of the factors governing production and release of 
these cells from the marrow can be undertaken. 


Effect of drugs on the eosinophilic leukocyte population of 

rat tissues. I, Dexamethasone. Ottolenghi, A.; Barnett, H.D. 
Univ., Durham, NC). J. Pharmacol. . Ther.; 189: No. 2, 303- 
31 we 

e effects of dexamethasone administration (5-9 mg/kg in 1- 
3 intraperitoneal injections) on the eosinophilic leukocyte i 
of various rat tissues (intestine, stomach, spleen, lung, bone marrow) 
have been studied by quantitative methods involving (1) direct cell 
counts in cell suspensions or tissue sections and (2) estimates of 
phospholipase B activity in tissue homogenates. The results 
the technical premise that phospholipase B is a quantitative indicator 
of the eosinophilic leukocyte population of tissues and that the 
approach is applicable to experimental conditions of pronounced 
eosinopenia or eosinophilia. The action of the corticosteroid is seen 
to consist of an initial accumulation of eosinophils in the marrow 
(days 0-2) coinciding with a peripheral loss and probable destruction 
of these cells. An intermediate phase of rapid decline in marrow 
eosinophils, transient blood eosinophilia and the beginning of periph- 
eral recovery ensues (days 2-4) and eventually progresses into a 
general pattern of recovery involving all eosinophil pools. In the 
stomach the recovery phase is characterized by a striking but brief 
phase of intense eosinophilia. Block of eosinophil release, peripheral 
loss and migration of cells from marrow to other tissues appear to be 
the major factors governing the response to corticoid administration. 


MAN 
REFER ALSO TO CITATION(S) 61088 


61097 (PB—265846) Effects of atmospheric pollutants on human 
physiologic function. Final report 1 Jun 71-Jun 76. Hackney, J.D. 
(Rancho Los Amigos Hospital, Inc., Los Angeles, Calif. (USA)). Jan 
1977. 116p. NTIS PC A06/MF AOI. 

Short-term health effects of common ambient air pollutants, 
particularly photochemical oxidants, were investigated under con- 
trolled conditions simulating typical ambient exposures. Volunteer 
subjects were exposed, in an environmental control chamber provid- 
ing highly purified background air, to single pollutants or mixtures 
under conditions of realistic secondary stress (heat and intermittent 
exercise). Normal men exposed to ozone (O3) showed respiratory 
symptoms, pulmonary function decrement, and alterations in red-cell 
biochemistry. These effects were dose-related, with t ‘thresh- 
old’ for detectable effect levels as low as 0.2-0.3 ppm in a 2-hr 
exposure for the most sensitive subjects. Addition of 0.3 ppm nitro- 
gen dioxide (NO2) and 30 ppm carbon monoxide (CO) did not 
noticeably enhance adverse effects of Os, but addition of 0.37 ppm 
sulfur dioxide (SO2) to 0.37 Os produced slightly greater effects 
than did 0.37 ppm Os alone. Subjects with asthma of clinical airway 
hyperactivity appeared to experience more severe effects of Os than 
normals, and subjects chronically exposed to ambient O; appeared to 
be less reactive than those living in non-Os-polluted areas. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 58474 


61096 (CONF-770232—1) Use of physical models in entrainment 
research. Suffern, J.S. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/MF 
A0l. 

From Larval fish workshop; Raleigh, North Carolina, USA 
(Feb 1977). ; 

An experimental program to evaluate the effects of entrain- 
ment on aquatic organisms is being conducted at ORNL. The 
damage to fish eggs and larvae during entrainment through condens- 
er cooling water systems is one of the major environmental impacts 
of electric power plants. Studies at operating power plants have 
indicated that mortality rates can be excessive. rates may vary 
among species and between plants. In order to assess the mortality 
associated with each com; t of the cooling system, a power 
plant simulator has been desi and is now under construction. 
The design of the apparatus is such that the internal hydraulics of an 
operating power plant condenser cooling system will be effectively 
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reproduced. Experiments will be conducted using fresh water and 
marine fish acco to the experimental designs described 
herein. Rearing and holding facilities have been designed: and assem- 
bled to assure a supply of specimens and allow assessment of delayed 
mortality. The identification of the factors which cause —— 
during entrainment will provide a rational foundation for redesi 

the components in cooling systems to minimize environmen ad 


pacts. 


61099 (EPRI-EA—489) Effects of high ban ng transmission 
lines on —9 a feasibility study. Final report. Greenberg, = 
(Bioconcern, Inc., Chicago, Ill. (USA)). Jul 1977. 63p. Dep. 

PC A03/MF AOl1. 

Methodology is described for the investigation of the effects 
of electric fields — by high-tension power lines on honeybees 
(Apis mellifera L.). The to be measured include colony 

. honey stores, amount of acoustical noise —— by 
the bees, in-hive temperature, incidence of queen cell production, 
and tendency to swarm. Accompanyin; gn em support agp 
in-hive electric field measurements, development of shieldin 
eliminate the electric field from selected colonies, analysis o' Ge 
acoustical data, and ic checks on the ambient electric field 
present under the line and at the control site. 


61100 (UR—3490-1168) Relevancy of experimental studies of 
microwave-induced cataracts to man. Michaelson, S.M. (Rochester 
Univ., N.Y. (USA). School of Medicine and Dentistry). 1977. Con- 
tract EY-76-C-02-3490. 43p. (CONF-770667—1). Dep. NTIS, PC 
A03/MF AO1. 

From 2. world congress of Ergophthalmology; Stockholm, 
Sweden (13 Jun 1977). 

Cataract is the most well-known of all eye diseases, but 
despite wide public exposure and research which has been devoted 
to elucidation of the etiology, the knowledge of biochemistry of the 
normal and pathological lens is still somewhat fragmentary. During 
the past 25 years, numerous investigations in animals and several 
surveys among human populations have been devoted to assessing 
the relationship of ex e to microwaves and subsequent develop- 
ment of cataracts. Thus after 25 years of studies of the effects of 
microwaves on the cules lens, primarily in the rabbit, the principal 
conclusions are: the acute thermal insult from high-intensity micro- 
wave fields is cataractogenic if intraocular temperatures reach 45 to 
55°C; the microwave exposure threshold is between 100 and 150 
mW/cm? applied for about 60 to 100 minutes; and there does not 
appear to be a cumulative effect from microwave exposure unless 
each single exposure is sufficient to produce some irreparable degree 
of injury to the lens. 90 references. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 61043 


61101 (ERDA—76-45/10) Safety information system cataloging. 
Kuffner, A.R. (EG and G Idaho, Inc., Idaho Falls (USA)). May 
1977. Contract EY-76-C-07-1570. 3ip. Dep. NTIS, PC A03/MF 
AOl. 
y Research and Development Administration 
(ERDA) i has - a strong commitment to safety in its activities. 
ERDA’s safety mission is to make ERDA and ERDA contractor 
safety pro as effective as possible. An essential element of the 
overall ERDA safety program that will achieve that goal is a 
comprehensive safety information system. This comprehensive 
system will serve two general purposes: to provide personnel at all 
management levels with the information they need to facilitate 
evaluation of risk and allocation of resources in all facets of ERDA’s 
ion; and to provide engaged in all of ERDA's 


different functions, or Gisciphiecs, with the information they need to 
do their jobs safely. The data base which supports this information 
system will include internally and externally produced data relating 
to past, present, and predicted events. 


61102 (LA—6847-MS) Cross-connections: causes, consequences, 
and cures. Dunne, W.M.; Christenson, C.W. (Los Alamos Scientific 
Lab., N.Mex. a. = 1977. Contract W-7405-ENG-36. 8p. Dep. 
NTIS, PC A02/MF Ai 

The physical piasigion involved in interconnecting two 
plumbing systems operating at different pressures were elucidated 
many years ago by the earliest students of hydraulics. It is obvious 
that water, or any other fluid, will flow from a point of higher 
pressure to one of lower pressure. Unfortunately, many people will 
create or tolerate because of their confidence in 
continuance of expected pressures in the water distribution system. 
Appropriate remedial measures to eliminate cross-connections are 
presented. Primary emphasis is placed on cross-connections in an 
industrial environment. A cross-connection is any connection be- 
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tween two systems, one of which contains potable water and the 
other some nonpotable substance, and the nonpotable substance can 
enter the potable system. 


61103 Evaluation of hoods for low volume-high velocity exhaust 
Burges, W.A. (Harvard School of Public Health, Boston); 
Murrow, J. Am. Ind. Hyg. Assoc. J.; 37: No. 9, 546-549(Sep 1976). 
Ventilation control of toxic air contaminants released from 
machining operations is generally handled by conventional exterior 
hoods or special enclosures. Limited attention has been given low 
volume-high velocity systems although the effectiveness of this 
technique has been demonstrated. The paper covers the design of a 
machine tool simulator which greatly enhances the reliability of 
designs of low volume-high velocity extractor hoods. The simulator 
releases diactyl phthalate aerosol as a model of the metallic particu- 
late generated during machining. The hood design can be optimized 
with the simulator and then po Mabey in actual practice to confirm 
collection efficiency data and permit necessary modifications to 
make the hood suitable for machine tool use. (MU) 





GEOSCIENCES 


61104 (ERDA—77-55) Summaries of physical research in the 
geosciences. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Basic Energy Sciences). Aug 
1977. 50p. Dep. NTIS, PC A04/MF AO1. 

ERDA supports research in the geosciences in order to 
provide a sound underlay of fundamental knowledge in those areas 
of the earth, atmospheric and solar sciences which relate to ERDA’s 
many missions. This research may be conducted in the major ERDA 
laboratories, industry, universities and other government agencies. 
Such support provides for payment of salaries, purchase of equip- 
ment and other materials, an allowance for overhead costs, and is 
formalized by a contract between ERDA and the organization 
performing the work. The summaries in this document, prepared by 
the investigators, describe the work performed during 1976, chee 
the scope of the work to be performed in 1977 and provide informa- 
tion regarding some of the research planned for 1978. The Division 
of Basic Energy Sciences, through its Geosciences Program, sup- 
= research in geology, rology, geophysics, geochemistry, 

ydrology, solar-terrestrial relationships, aeronomy, seismology and 
natural resource analysis, including the various subdivisions and 
interdisciplinary relationships, as well as their relationship to 
ERDA’s technological needs. 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO — 58063, 58066, 58168, 58442, 
58525, 58539, 58808, 6088. 


61105 (ARH- ee yee and of the Hunt- 
zinger flow, Ward, A.W. Jr. 
(Atlantic Richfield Hanioed ont bichioel Wash. (USA)). Nov 
1976. Contract EY-76-C-06-2130. 156p. (CONF-761144—2). Dep. 
NTIS, PC A08/MF A0Ol1. 

From Proceedings of the Geoscience Information Society and 
the Geological Society of America; Denver, Colorado, United States 
of America (USA) (8 Nov 1976). 

Drill core samples of basalts of the Columbia River Group 
from the Hanford Reservation reveal a spotted, diabasic flow of up 
to 60 meters in thickness. These samples and those from the flow 
nue at Wahatis Peak (Saddle Mountains, Washington) were 
examined in detail to document intraflow textural, mineralogical, and 
chemical variations, which are of importance in basalt flow correla- 
tions. Analyses were by atomic absorption, instrumental neutron 
activation, = microprobe, natural gamma well logging, K-Ar 
age dating, X-ray fluorescence, field (portable) magnetometer, and 
petrographic microscope. 


61106 (COO— 1599-108) Postglacial rates of sedimentation, nu- 
trient, and fossil pigment deposition in a hardwater marl lake of 
Michigan. Wetzel, R.G.; Manny, B.A. (Michigan State Univ., Hick- 
ory Corners (USA). WK. wo te Station). 1976. Con- 
tract EY-76-S-02-1599. 29p. (CONF-7609158—1). Dep. NTIS, PC 
A03/MF thong’ 

ymposium on paleolimnology; Mikolajki, Poland (14 
Sep 1976), . 


Pigment degradation products, nitrogen, phosphorus, organic 
matter, carbonate, and metals were analyzed at 5-cm intervals in 
postglacial, “Cdated sediments (940 cm) of the central depression 
of Lawrence Lake, a hardwater, marl lake of deep basin and small 
surface area in southwestern Michigan. Rates of sedimentation, as 
delineated by 20 organic and carbonate radiocarbon dates, were 
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apparently much more rapid in the early postglacial history than in 
recent times. Extensive transformation of the sedimentation data to 
compensate for the sediment-focusing effect of changing basin mor- 
phology over time showed a gradual increase in rates of sedimenta- 
tion from inception of the lake to recent times. Evidence from both 
the “*C dates and pollen stratigraphy suggest older sediments 
slumped and redeposited over younger in the ninth and tenth millen- 
nia. 


61107 (PB—262884) Mathematical modelling of single-phase 
nonisothermal fluid flow through porous media. Doctoral thesis. Atkin- 
son, P.G. (Stanford Univ., Calif. (USA). 4 rg Petroleum Engi- 
neering). May 1976. 209p. NTIS PC A10/MF A 
A series of mathematical models are . to describe 
heat transfer in laboratory experiments using cylindrical cores in a 
Hassler-type coreholder. The models are general and can also be 
used to study behavior encountered in other laboratory arrange- 
ments. Analytical solutions are derived and the behavior of these 
solutions is studied to determine the interaction of the heat transfer 
mechanisms in laboratory cores. The mathematical models are evalu- 
ated by comparison of calculated results with published experimental 
data. Three main conclusions drawn are: (1) heat convection due to 
liquid flow and heat losses from the core are important factors in the 
transport of energy for all times; (2) at early and intermediate times, 
the heat losses to the environment are transient in nature, while at 
long times they become steady; and (3) during the early stages of hot 
or cold liquid injection, axial thermal conduction has a great effect 
on computed temperatures. A new idea for a dynamic displacement 
single-phase nonisothermal flow experiment is produced. Such an 
- riment could simplify the determination of the temperature 
ect on the absolute permeability of a porous medium, and permit 
duenaieiion under nonisothermal flowing conditions. The funda- 
mental basis for this type of experiment is described 


61108 (SAND—77-0431C) Salt anticlines in the Castile-Salado 
evaporite sequence, northern Delaware Basin, New Mexico. Ander- 
son, R.Y.; Powers, D.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract W-7405-ENG-48. 16p. (CONF. 770550—2). 
Dep. NTIS, PC A02/MF AO1. 

From New Mexico Geological Society-New Mexico Bureau 
of Mines meeting; Carlsbad. New Mexico, United States of America 
(USA) (3 May 1977). 

Anticlines are more common around basin margin but are 
present in basin-center areas. Both Halite I and Halite I] may have 
flowed but Halite I was mo.ement more extensive. Depressions 
associated with anticlines may be due to either flowage or subse- 
quent dissolution. Association with brine flows is common. Anticline 
probably was formed with mid-Cenozoic uplift and tilting of basin 
and with adjustments around reef margin. 


61109 Colville River and the Beaufort Sea: some interactions. 
Walker, H.J. (Louisiana State Univ., Baton Rouge). pp 513-542 of In 
Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; 
Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 


1974). 

See CONF-740142—. 

Rivers which originate within the zone of continuous perma- 
frost virtually cease flow during winter so that for a period of 
several months no fresh water or sediment is transported to the 
ocean. The Colville River in northern Alaska, which is of this type, 
was studied to determine the nature of the interactions between river 
and ocean during breakup. By the end of winter the subaqueous 
portion of the delta consists of a band of snow-covered bottomfast 
ice which extends seaward to about the 2-m depth; a 2- to 3-m ice 
cover seaward of the bottomfast ice; hypersaline water in unfrozen 
pockets in the zone of bottomfast ice; and sea water of normal 
salinity seaward thereof. Spring floodwaters first flush the winter sea 
water from the delta channels and then flow seaward both over and 
under the sea ice. Water moving over the sea ice eventually drains 
through cracks in the ice, but only after much sediment has been 
deposited. The floodwater beneath the ice advances seaward as a 
wedge and maintains a sharp interface with the sea water beneath. 
Although little mixing occurs across the interface during flooding, 
some suspended material nonetheless settles through to the bottom. 
Intense flooding normally lasts less than 2 weeks after which the 
relatively warm fresh water gradually mixes with the cold marine 
water to create the brackish water system that prevails throughout 
the summer. 


61110 Significance of spring breakup to the bioclimate of the 
Mackenzie River delta. Gill, D. (Univ. of Alberta, Ee pp 
543-544 of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 


1974). 
See CONF-740142—. 
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Spring breakup represents a significant transfer of physi 
energy from the mountainous headwaters of the Mackenzie 
the delta of the Mackenzie River within a short period of time. 
Mackenzie delta has the highest summer temperatures of any 
tion on the North American continent at that latitude (68°N to 
69°N), and the spring flood is one of the principal causes i 
ameliorated mesoclimate. During mid-May, water under ee 
pressure initiated by snowmelt runoff in the southwestern portion of 
the Mackenzie basin begins to break through the delta ice deck to 
flood the snow-covered surfaces of distributaries and lakes, and their 
shorelines. As breakup progresses, rapidly rising water causes the 
channel and lake ice to lift and break through par yeaa d release. This 
broken ice is then flushed seaward, leaving open water in its place. 
At this time of year, water surfaces in the Mackenzie delta 
to five times more solar radiation than the amount absorbed 
snow cover. Since some 50 percent of the 6,500 km? surface 
delta is covered by lakes and channels, the rapid change i 
albedo of this surface, caused by overflow and “ice flushing,” ma 
be highly significant to the delta’s heat budget. Greatly i 
absorption of solar energy during and after breakup enables air and 
water temperatures in the delta to rise sooner and more rapidly than 
in adjacent tundra uplands. 


61111 Riverbank forms of the Colville River delta. Ritchie, W. 
(Univ. of Aberdeen, Scotland); Walker, H.J. pp 545-566 of In Coast 
and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; 
Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The Colville River delta, about 600 km? in area, has a number 
of distributaries which empty into the Beaufort Sea across a 45-km 
front. Distributary banks are composed of a variety of materials, 
including peats, gravels, sands, and finer sediments. In addition, 
because the delta is in the zone of continuous banks are 
frozen and contain several ice forms, including ice wedges. Of the 
nine types of banks identified four are erosional, four depositional, 
and one neutral. The ratio of erosional to depositional banks is about 
12 : 7, with right-hand banks being 72 percent erosional and left- 
hand banks 46 percent erosional. Depositional forms include large- 
scale river bars and point bars. Low river stages during summer 
render these bars analogous to beaches, and a sequence of dunes 
have formed along most riverbanks with a northeast exposure. 
Thermal erosion and thermal melting are responsible for the devel- 
opment of niches near the base of the banks and for digitate troughs 
leading back from the river along ice wedges. Bank collapse and 
block slumping are common, and large amounts of deltaic sediment 
are contributed to the river and transported seaward. The specific 
morphologic characteristics of erosional banks vary with bank mate- 
rials, river stage, current velocity, and aspect. 


GEOPHYSICS 


61112 (USGS-OFR—77-510) Principal facts for gravity stations 


in central Nevada, Nye, and White Pine 
Counties, Nevada. Healey, D.L.; Currey, FE. (Geo! Survey, 
Denver, Colo. (USA)). 1977. Contract EY-76-A-08-474. 4. 89p. Dep. 
NTIS, PC A05/MF AO1. 

Published and unpublished data are presented from gravity 
measurements at several stations in Nevada. The data were reduced 
using standard reduction procedures and established computer pro- 
grams. The accuracy of the data is discussed. 


61113 International geodynamics project. Drake, C.L. (Dart- 
mouth Coll., Hanover, NH). pp 55-62 of In Ninth Se 
= Volume 2. London; Applied Science Pub Ltd. 
(1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P2. 

The Geodynamics Project is an international program of 
research on the dynamics and dynamic history of the earth. The 
program is co-ordinated by the Interunion Commission on Geodyna- 
mics (ICG) established by the International Council of Scientific 
Unions (ICSU) at the request of the International Union of Geodesy 
and Geophysics and the International Union of Geological Sciences. 
The principal task of the Geodynamics Commission is to co-ordinate 
international and interdisciplinary research and co-operative pro- 
grams related to the Geodynamics Project. The Project recognizes 
the great potential of the “plate tectonics concept” as a unifying 
dynamic theory, but special effort is being into studies of 
phenomena which seem to be at variance with this model, or not 
accounted for by it. Examples of recent investigations are presented. 
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SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 58074 


61114 (AD-A—036471) Effects of the New Madrid earthquake 
series in the Mississippi Alluvial Valiey. Final report. Saucier, R.T. 
(Army Engineer Waterways Experiment Station, Vicksburg, Miss. 
(USA)). Feb 1977. 3lp. (WES-MP-S—77-5). NTIS PC A03/MF 
AOl. 

Geological effects of the New Madrid earthquake series of 
1811-12 in the upper portion of the Lower Mississippi Valley include 
land subsidence, uplift or doming, landslides, bank caving, fissuring, 
and sand blow phenomena. Features resulting from the liquefaction 
of sand are widespread in the alluvial valley and offer the greatest 
potential for definitively assessing the effects of major earthquakes 
on thick alluvial deposits and predicting the recurrence interval of 
infrequent major earthquakes in the region. However, liquefaction 
phenomena have not been the subject of detailed geological investi- 
gations applying knowledge of alluvial morphology and earth sci- 
ences methodology. Comparative aerial photo interpretation has 
been used to classify liquefaction phenomena according to morphol- 
ogy, distribution, and relationship to major depositional environ- 
ments. Surface morphology and spatial distribution of sand blows 
and fissures indicate basic control by drainage lines, water table 
position, and thickness of fine-grained topstratum deposits, Research 
efforts have been aimed at locating field test sites where the subsur- 
face expression of the liquefaction phenomena can be investigated 
through trenching and land planing. Subsurface expression is pre- 
sumed to be more permanent than surface expression and may permit 
the recognition of such features in older formations. Evidence of 
fissures and related phenomena is being sought in older Quaternary 
deposits to permit estimates of the frequency of past major earth- 
quakes. 


61115 (USGS—474-242) Results from fault-monitoring stations 
on Pahute Mesa, Nevada Test Site, from July 1973 through December 
1976. Maldonado, F. (Geological Survey, Denver, Colo. (USA)). 
Jun 1977. Contract EY-76-C-04-0474. Sip. Dep. NTIS, PC A04/MF 
AOl. 

Seventeen fault-monitoring stations have been installed across 
selected faults on Pahute Mesa, Nevada Test Site, to monitor fault 
motions induced from underground nuclear testing. Twelve under- 
ground nuclear tests were conducted during the monitoring period 
July 1973 through December 1976, and fault motions were docu- 
mented. Data collected show movement induced by the nuclear tests 
and indicate that long-term fault creep is occurring. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 58054, 58112 


61116 Problems of seismic techniques in areas of complex geolo- 
gy. Kametani, T.; Umedo, A.; Ishii, Y.; Asakura, N. pp 259-275 of In 
Ninth world petroleum congress. Volume 3. London; Applied Sci- 
ence Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975) 


See CONF-7505138—P3. 

To upgrade the reliability of structural and lithological infor- 
mation regarding areas of complex geology, various modifications of 
conventional techniques have been attempted. The validity of these 
modifications is then certified by means “° / raypath models construct- 
ed for the given structures. The derivation of interval velocity and 
time-depth conversion of reflection events can be effectively carried 
out by taking into account the dip effect. Amplitude decay in 
relation to time is also studied as an indicator of lithological informa- 
tion. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 57950, 57982, 57983, 57985, 
57989, 58151, 58858 


61117 (SAND—77-0083C) Stress wave propagation in rock. 
Grady, D.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 2ip. (CONF-770706—3). Dep. NTIS, 
PC A02/MF A011. 
From 6. AIRAPT international high-pressure conference: 

Boulder, Colorado, United States of America (USA) (25 Jul 1977) 

Earth penetration, design and — of structures to 
explosive or earthquake-induced ground shock effects, rapid excava- 
tion, and in situ preparation of coal, shale, or geothermal deposits are 
representative problems in which accurate coiines descriptions 
of the geological medium are required to provide meaningful predic- 
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tions. The rock or rock masses involved undergo complex, finite 
amplitude deformation during the process of transient dynamic load- 
ing, and quasi-static experimental compression techniques are nor- 
mally used to provide much of the necessary data base. Strain rates 
typically range between 10'/s and 10°/s in the problems of interest, 
however, and further studies are required to determine the impor- 
tance of rate dependence in the mechanical constitutive behavior of 
rock. Material response at the higher strain rates can be investigated 
with impact generated stress waves where controlled strain rates 
between about 10*/s to 107/s can be achieved. Experimental meth- 
ods have been developed to conduct and analyze impact-induced 
shock wave, ramp wave, and tensile fracture studies. Experimental 
results on some select crustal silicate and carbonate rocks show that 
strain rate dependence and the processes of phase transformation, 
compressive yielding, and fracture are important features in the 
dynamic constitutive response. 


61118 (Y/OWI/SUB—77/22303/6) Data input manual for RSI/ 
TEVCO: a thermo/viscoelastic finite element computer program. Cal- 
lahan, G.D.; Fossum, A.F. (RE/SPEC, Inc., Rapid City, S.Dak. 
(USA)). 1 Feb 1977. Contract W-7405-ENG-26-SUB-89Y-22303C. 
70p. i - NTIS, PC A04/MF AO1. 

SI/TEVCO is a plane finite element code designed to 
analyze elastic, thermoelastic, viscoelastic, or thermoviscoelastic 
problems. The basic element is the eight noded isoparametric quadri- 
lateral element, but a six noded subparametric triangular element 
may be used separately or for gradation purposes with quadrilateral 
elements. 


61119 High strain rate studies in rock. Grady, D. (Geomechan- 
ics Research Division, Sandia Laboratories, Albuquerque, New 
Mexico 87115). Geophys. Res. Lett; 4: No. 7, 263-266(Jul 1977). 
Dynamic compression studies using high’ velocity impact are 
usually considered to involve a catastrophic process of indeterminate 
loading rate by which a material is brough to a shock compressed 
state. Although this is frequently the case, methods are also available 
to control the rate of strain during the shock compression process. 
One of the most accurate of these methods makes use of the 
anomalous nonlinear elastic property of glass to transform an initial 
shock or step wave input into a ramp wave of known amplitude and 
duration. Fused silica is the most carefully calibrated material for 
_ purpose and, when placed between the test specimen and the 
ge projectile, can provide loading strain rates in the range of 
/s to 10%/s for final stress states of approximately 3.9 GPa or 
Hoo Ramp wave compression experiments have been ccuducted on 
dolomite at strain rates of 3 x 10*/s. Both initial yielding and 
subsequent deformation at this strain rate agrees well with previous 
shock wave studies (epsilon-doi~10°/s) and differs substantially 
from quasi-static measurements (epsilon-dot~10~‘*/s). The ramp 
wave studies have also uncovered a pressure-induced phase transi- 
tion in dolomite initiating at 4.0 GPa. 


61120 In situ investigations of fracturing in salt cavities for 
determining stress components. Arnold, W. (Sektion Geotechnik und 
Bergbau, Freiberg); Foester, S.; Menzel, W. pp 89-96 of In Ninth 
world petroleum congress. Volume 5. London; Applied Science 
Publishers Ltd. (1975). 

From 9. World Petroleum Congress; Tokyo, Japan (11 May 
1975). 

See CONF-7505138—P5S. 

Knowledge of the state of stress in salt rocks plays an 
important role in dimensioning the size of cavities and the pressure 
load in underground storage. By laboratory tests the questions and 
problems occurring in them cannot be solved clearly. Therefore, in 
situ tests are necessary in different depths. Field tests are reported, 
wherein salt rock boreholes gas pressure was produced up to fractur- 
ing of the originally impermeable rocks. Connections appear in 
outline between the mechanical strength of the salt rocks, the 
presence of so-called etching pits, the strain behavior and the pres- 
sures necessary for the formation of fracturing in salt rocks in situ. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 60951 


= 121 Measurements of tide- and temperature-generated stresses 

sea ice. Nelson, R.D. (Univ. of Alaska, Fairbanks). pp 
ro 204 of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
me California, United States of America (USA) (7 Jan 

See CONF-740142—. 

Stresses were measured with stress transducers embedded in 
shorefast sea ice at Barrow, Alaska during March and April of 1973. 
A strong correlation was shown between the measured stress and 
both tidal and daily temperature variations. Temperature depen- 
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dence is a thermally generated stress. The tidal variation apparently 
represents bending associated with nearby grounded pressure ridges. 
The roles of wind, water currents, and pack ice motion in stressing 
the ice sheet are discussed. 


61122 (BNL—50651) Computer analysis of the spread of pollu- 
tion on Long Island Beaches. Tingle, A.G. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jul 1976. Contract EY-76-C-02-0016. 
18p. Dep. NTIS, PC A02/MF AO1. 

In June 1976 large quantities of garbage and sewage-type 
debris were washed ashore on most southern Long Island beaches. 
The floatable debris, of unknown source, threatened industry and 
public health. In an effort to trace the source, the trajectories of 
floatables from a variety of hypothetical release points in the New 
York Bight were simulated using a one-layer ocean model that 
computes currents, given the bottom topography and the observed 
winds. It was then assumed that the surface material moves as the 
vector sum of the currents and 3% of the wind. It was found that the 
initial beaching was probably due to debris floating in the Bight 
Apex, and that material from as far south as Atlantic City could have 
washed ashore during late June. An examination of historical wind 
records indicated that the persistent southwest winds observed 
during this period could recur about each three years. 


61123 (BNWL—2206) Copper in the sea: a_ bibliography. 
Schmidt, R.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Apr 1977. Contract EY-76-C-06-1830. 46p. Dep. NTIS, PC 
A03/MF AOI. 

Life in the sea is vulnerable to the influx of trace metals 
resulting from man’s activities. Although many pollutants introduced 
to the sea eventually degrade to less harmful forms, trace metals 
accumulate in sediments and have a continued potential for effect on 
biota. Copper has a toxic potential exceeding all other metals due to 
the quantity discharged and its toxicological effect. Fortunately, 
copper in the oceans is rendered less bioavailable or less toxic by its 
ready interaction with the complex chemical components of 
seawater. This bibliography was prepared to illustrate the status of 
current knowledge of the biogeochemistry of copper and to aid the 
development of research programs to define the effects of copper 
discharged to the marine environment. The references are catego- 
rized to aid the reader to locate literature concerning specific aspects 
of the biogeochemistry of copper. A brief comment describing the 
important findings in each category is given. Although this bibliog- 
raphy is not exhaustive, the listed references are likely representative 
of current knowledge. 


61124 (CONF-731184—) California Cooperative Oceanic Fisher- 
ies investigations. Reports. Volume XVIII, 1 July 1973—June 1975. 
(California State Dept. of Fish and Game, Long Beach (USA). 
Marine Research Committee). 1 May 1976. 189p. (CONF-7411101— 
). of California, Department of Fish and Game, Long Beach. 

From California cooperative oceanic fisheries investigations 
conference; San Clemente, California, United States of America 
(USA) (4 Nov 1973). 

This report consists of four sections, including a review of 
administrative and research activities of the California Cooperative 
Oceanic Fisheries Services; papers presented at two symposia on 
oceanography and fisheries of California coastal waters, including 
Baja California; and a paper on ovarian development and fecundity 
of five species of California current fisheries. A list is included of 
some 200 publications during 1973 to June 30, 1975. A separate 
abstract was prepared for one paper. (CH) 


61125 (CONF-.731184—, pp 155-158) California undercurrent in 
the Southern California Bight. Tsuchiya, M. (Scripps Institution of 
Oceanography, La Jolla, CA). 1 May 1976. 

rom California cooperative oceanic fisheries investigations 
conference; San Clemente, California, United States of America 
(USA) (4 Nov 1973). 

In California Cooperative Oceanic Fisheries investigations. 
Reports. Volume XVIII. 

In September 1974 hydrographic measurements were made to 
study the California undercurrent in the Southern California Bight. 
Three sections, extending 10 to 15 miles offshore from Del Mar, 
Oceanside, and Dana Point, were occupied with closely spaced STD 
stations. The observed distributions of properties suggested that an 
undercurrent (100 to 400m) with a width of only a few miles was 
present at 5 to 10 miles from the shore. 


61126 (COO—2195-29) Global transport processes and interac- 
tions with trace constituents. Annual progress report, 1 July 1976—30 
September 1977. Newell, R.E. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Metallurgy). 15 Jun 1977. Contract EY-76-S- 
02-2195. 16p. Dep. NTIS, PC A02/MF AOl1. 

Technical progress made in the period 1 July 1976 to 30 
September 1977 is summarized. A detailed analysis of monthly mean 
sea surface temperature has been made for the Pacific and Atlantic 
down to 30°S and is in progress for the Indian Ocean. It has been 
found that oceanic temperature changes precede tropical air tem- 
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perature changes by about six months, opening the prospect of 
predicting tropical mean temperature. It has also been found that 
fossil fuel CO2 changes in the atmosphere are related to equatorial 
Pacific sea surface temperature in the sense that colder water is 
followed by smaller rates of increase in atmospheric COs. It is 
suggested that the physical reason for the observed relationsiiip is 
that cold water, produced by upwelling, is accompanied by more 
nutrients which encourage photosynthesis in the surface layers and 
lead to a greater take-up of atmospheric COz. 


61127 Coast and shelf of the Beaufort Sea. Reed, J.C.; Sater, 
J.E. (eds.). Arlington, VA; Arctic Institute of North America (1975). 
750p. (CONF-740142—). 

From Symposium on Beaufort Sea Coast and Shelf research; 
pe Francisco, California, United States of America (USA) (7 Jan 

4). 

Approximately thirty-nine papers a presented at the con- 
ference concerning the Beaufort its coastal region. A 
separate abstract was prepared for each Pon (IRD) 


61128 Winds and currents in the Beaufort Sea. Wilson, H.P. pp 
13-26 of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
ee California, United States of America (USA) (7 Jan 

See CONF-740142—. 

From consideration of the large-scale mean surface wind 
patterns and local m e coastal winds, it is inferred that there 
are weak cyclonic surface circulations of air and water in the 
Beaufort Sea between the Yukon coast and Banks Island. 


61129 Preliminary analysis of Beaufort shelf circulation in 
summer. Mountain, D.G. (Univ. of Washington, Seattle). pp 27-48 of 
In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, 
VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
ra Francisco, California, United States of America (USA) (7 Jan 
1974). 


See CONF-740142—. 

The circulation on the Beaufort shelf in summer, as indicated 
by analysis of available hydrographic data and a few current mea- 
surements, appears to consist of two modes. The first is an eastward 
flow of water from the Bering Sea, which is believed to be a 
continuation of a northeastern flow into the Chukci Sea. On the 
Beaufort shelf the eastward flow follows the shelf break and appears 
to be steered by the depth contours. The second mode of circulation 
is a westward flow of cold, dense water which is, in part, upwelled 
onto the shelf. The upwelling regime is observed primarily on the 
eastern half of the shelf and is believed to be the result of local 
easterly winds, although the driving forces for the observed circula- 
tion have not been clearly defined. Circulation at other seasons of 
the year has never been investigated. 


61130 Characteristics of nearshore ocean ic environment of 
Arctic Alaska. Wiseman, W.J. Jr. (Louisiana State Univ., Baton 
Rouge); Suhayda, J.N.; Hsu, S.A.; Walters, C.D. Jr. pp 49-64 of In 
Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; 
Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

Nearshore meteorological and oceanographic phenomena 
sampled at two sites (one in the Chukchi Sea and one in the Beaufort 
Sea) from April through October 1972 demonstrate the predominant 
influence of air-sea interactions in controlling oceanographic pro- 
cesses during the open water season, and indicate that considerably 
different dynamics dominate during the winter. Wind stress over the 
ocean may be characterized by a constant drag coefficient, but 
attempts to determine an analogous parameter for wind stress over 
ice may be futile. In open water, wind-driven currents are intense 
and variable. They are an order of magnitude faster than currents 
measured under shorefast ice and often result in meteorological tides 
which surpass astronomical tides in amplitude. Although swell and 
infragravity waves are present, summer conditions are dominated by 
local wind waves and, consequently, are highly variable. yo. 
open water and predominant alongshore winds in 1972 caused 
distance to the pack ice to play a minor role in ect wave 
conditions. Temperature and salinity exhibit extreme variability be- 
cause of the interaction of solar radiation, introduction of fresh water 
during river runoff, and wind-induced water movement. Future 
efforts should seek to develop predicative capabilities for coastal air- 
sea momentum tranfer. This is the process ultimately responsible for 
the nearshore transport of sediment and for the frequent surges 
which permit shoreline wave action many decimeters above sea level 
with subsequent topographic changes and danger to life and proper- 
ty. 
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61131 poem ft epted cuamanely of So eee Rie 
fort Sea. O'Rourke, J.C. (Foundation of Canada Engineering Corp., 
Ltd., Vancouver, British Columbia). pp 65-84 of In Coast and shelf 
of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of 
North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 


See CONF-740142—. 

The Marine Sciences Branch, Pacific Region, Environment 

Canada, is ring a study to determine the existing knowledge of 
the ph yr ge od in the eastern Beaufort This paper 
discusses the findings of the study to date. A review of the literature 
on the general circulation and identification of water masses is 
presented along with an inventory of recent cruises and collected 
physical data. 
61132 Impingement of sea ice on the north coast of Alaska. Sater, 
J.E.; Walsh, J.E.; Wittmann, W.I. pp 85-111 of In Coast and shelf of 
the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of 
North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

Observations and predictions of the movement of sea ice in 
polar oceans have been and still are severely limited because of the 
size of the areas involved and the obscuration of the ice by clouds 
and/or darkness during much of the year. Lack of knowledge of the 
mechanics of the ice and its coupling at the air and water interfaces 
has been a further impediment. An attempt was made to develop a 
technique which would overcome some of these problems and 
facilitate the iction of ice movement without direct observation. 
By mathematical conversion, daily atmospheric surface pressures for 
the period 1948 to 1967 were translated to hypothetical ice drift 
vectors at 10 points in the Beaufort and Chukchi seas. Comparisons 
were made with wind observations on, and drift tracks of, several 
drifting stations which moved within the study area. Althou 
complete correlation between the hypothetical ice drift and t 
observed movement of the pack ice boundary was not obtained, this 
may reflect the quality of the visual observations available for the 

rather than a weakness of a statistical study. It is concluded 
that the technique can improve the understanding of the relationship 
between wind and ice drift. Modifications of the programs and 
formulas to achieve greater correlation with satellite imagery of ice 
movement should provide a useful input to more complex models of 
sea ice drift and deformation. Further, by hindcasting and verifying 
earlier predictions, the study provides a substantive evaluation of the 
current methods of forecasting sea ice movement. 


ns Sea ice morphology and ice as a geologic agent in the 
southern Beaufort Sea. Kovacs, A.; Mellor, M. (U.S. Army Cold 
Research and En ering Lab. Hanover, NH). pp 113-164 
a ap hep pe By ort Sea. Reed, J.C. (ed.). Arling- 
ton, VA; Arctic Inst. of North America (1975). 
From Symposium on Beaufort Sea Coast and Shelf research; 
~~ , California, United States of America (USA) (7 Jan 
oes CONF-740142—. 
A general account of ice conditions in the southern Beaufort 
Sea is given and a preliminary exploration of one of the important 
engineering by ice over the continental shelf is 
described. Notes are included on the oceanic environment, surface 
winds, currents, waves, temperature, salinity, bed relief, bottom 
sediments, and extent of ice cover. Three characteristic ice zones are 
defined (fast ice, seasonal y aothelty and antoation of const 
istribution of constitu- 
reference to ice ridges and 
of pressured ice. The occurrence, movement, and 
mo ie lands are considered, and ce scoring of bed 
pee is described. The bed-scoring problem is examined in 
terms of: (1) forces required for gou PP the yowwe typical bed sediments, (2) 
the structural in y yee tA potential role of momen- 


developed 

ice can transmit the needed thrust to ice islands or pressure ridges. 
The momentum of isolated ice masses was determined to be insuffi- 
cient to cause significant gouging. 


61134 Morphology of the Beaufort Sea shorefast ice. — 
W.J. (Univ. of Alaska, Fairbanks). 165-172 of In Coast and shelf 
of the Beaufort Sea. Reed, J.C. (ed) Ar Arlington, VA; Arctic Inst. of 
North America (1975). 
From Symposium on Beaufort Sea Coast and Shelf research; 
— California, United States of America (USA) (7 Jan 
See CONF-740142—. 
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The results of a preliminary morphological analysis of ERTS- 
1 Beaufort Sea shorefast ice are presented. The sheet of ice, station- 
ary with respect to the shore in the vicinity of Harrison Bay, has 
been delineated for successive — coverage dates. It has been 
found that while the boundary —— shorefast ice can be 
generally related to the pow By of the 18-m contour, there are 
significant deviations from this generalization. In outer 
Bay, grounded ice was located in 27-m-deep water, resulting in a 
large seaward bulge of shorefast ice. To the east of Bay 
there is evidence that grounded ice occurs within the 18-m contour. 
The spring 1973 ye showed two regimes of ice motion in the 
Beaufort Sea: one involving south and west motions of ice spiraling 
clockwise off the gyre past Point Barrow toward Bering Strait, and 
the other involving ice motions parallel to the north coast of Alaska 
from the extreme western edge of Harrison Bay to the mouth of the 
Mackenzie River. Off Harrison Bay between these two regimes of 
ice motion, there was a large sheet of stationary floating ice attached 
to grounded pressure ridges near the shore. Portions of this attached 
ice sheet remained in place until late May. 


61135 Application of an model of Arctic pack ice. 
Coon, M.D.; Pritchard, R.S. (Univ. of Washington, Seattle). pp 173- 
193 of In Coast and shelf of the Beaufort . Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The AIDJEX group is developing a dynamic model to pre- 
dict the motion of pack ice in the Arctic. Part of the model and a 
method for testing it are discussed. From given barometric pressure 
data, the model will represent the physics definable on a 10- to 100- 
km length scale with a resolution of one day, a time scale much 
smaller than the yearlong averages that have been studied using fluid 
constitutive laws. The constitutive relation that best approximates 
the material res; is believed to be an elastic-plastic model in 
which the ice =, distribution affects the yield surface. The 
yield strength may depend on the entire ice thickness distribution 
rather than just on compactness, and it must be consistent with the 
physics of smaller scale phenomena such as ridging. The constitutive 
relation is studied by subjecting it to construed motion (prescribed 
Strain history). The ice thickness distribution calculated from a 
continuum model provides the necessary thermomechanical cou- 
pling. Strain rate data from the 1972 AIDJEX pilot study, as well as 
from such laboratory induced motions as isotropic compression, are 
used to drive both the constitutive relation and the ice thickness 
distribution model. These calculations test the compatibility of the 
ice thickness distribution with the stress state and determine the 
sensitivity of the models to material properties and initial conditions. 
This work will help determine which constitutive relation best 
models the two-dimensional motion of the pack ice under the 
influence of its environment. 


61136 Crystal fabric variations in Arctic Sea ice. Illich, H.A.; 
Davis, G.H.; Hill, W.L. (Sun Oil Co., Richardson, TX). pp 205-219 
of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arling- 
ton, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
= Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

During the spring of 1972 and 1973, cores were collected 
from the sea ice off the southwest coast of Amund Ringnes Island 
for the purpose of determining major crystalline fabric differences 
between first-year, multi-year, and lead ice. Three fabric zones were 
ee te ee See ae Soe 
quick-chili zone underlain by a chill zone 30 to 60 cm thick. The 
chill zone graded downward into a columnar zone which composed 
the remaining thickness of the ice. These fabric zones are character- 
ized by a grain size increase and progressively improved orientation 
with depth. The lead ice was composed of two fabrics. A 30- to 60- 
cm quick-chill zone occurred at the top of this ice, which was 
underlain by a columnar ice fabric having two crystal sets oriented 
at right angles. The upper 120 cm of the multi-year ice was ~— 
terized as a columnar zone distinctive for its massive crystals. This 
fabric was underlain by a new ice accretion zone with a fabric 
similar to the chill zone of first-year ice. The crystallographic c-axis 
is inferred from ent relationships to lie in a plane parallel to 
the upper ice surface. fabric zones in first-year and lead ice are 
interpreted to be the result of the rate of crystallization and domi- 
nance of preferred crystallographic growth directions. The massive 
columnar fabric of the upper portion of multi-year ice is interpreted 
to be the product of crystal fusion of adjacent platelike crystals. 


61137 Ice in the Beaufort Sea. Dehn, W.S. (Sea Ice 
Corp., Oxon Hill, MD). pp 221-234 of In Coast and shelf of the 
ye nh * cpaen 3). Arlington, VA; Arctic Inst. of North 
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From Symposium on Beaufort Sea Coast and Shelf research; 
~~ California, United States of America (USA) (7 Jan 

See CONF-740142—. 

The problems of sea ice forecasting is developed. An insight 
is provided into how sea ice data are extracted from satellite imag- 
ery, and a sea ice forecasting model are considered. It is concluded 
that expanded and extended operations in the Beaufort Sea will 
require accurate sea ice forecasting. To achieve this, special training 
for future sea ice forecasters and sea ice observers is recommended. 


61138 Landfast ice in the southeastern part of the Beaufort Sea. 
Cooper, P.F. Jr. (Dept. of Energy, Mines and Resources, Ottawa). 
pp 235-242 of In Coast and shelf of the Beaufort Sea. Reed, J.C. 
(ed.). Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San _—— California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

Observations have been made since 1967 on Landfast ice 
along the coast of the Beaufort Sea between Herschel Island and 
Cape Dalhousie. The extent of this ice has been observed at least 
once each year since. Immediately to the east of the MacKenzie 
River delta the ice cover builds out to the same annual limit early 
each winter. Beyond this limit, easterly winds can produce open 
water at any time. Though the extent of landfast ice appears related 
to water depths, only a few indications of grounded ice have ever 
been found. Offshore from the delta and to the west, the extent of 
landfast ice is more variable. Open water has occurred close to shore 
even in February west of Shingle Point. In some years Mackenzie 
Bay has apparently slowly “filled” with landfast ice which thereafter 
remained stable. Conditions are highly variable, however, and patch- 
es of open water can be found almost anywhere at any time of the 
winter after a severe wind. Studies of gross ice movement have been 
made in and near Kugmallit Bay. Typically, pressure ridges form in 
the southern corners of Kugmallit Bay, and points on the ice near its 
mouth move northward by several tens of meters. Attempts have 
also been made to determine changes on a scale of 50 m. No 
unambiuous short-term results, as might occur from wind stress, 
have been detected, but a general “expansion,” similar from year to 
year, occurs throughout the winter. Movement apparently takes 
place through the development of a system of minor cracks, which 
in 1973 could be observed forming roughly parallel to the shore. 


61139 Potential use of satellite infrared data for ice thickness 
mapping. LeSchack, L.A. (Development and Resources Transporta- 
tion Co., Silver Spring, MD). pp 243-267 of In Coast and shelf of the 
Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North 
America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

An approach to automated mapping of the movement of 
arctic sea ice by statistical examination of NOAA-1 satellite infrared 
data is discussed. The approach is based on the empirically observed 
relationship that airborne or satellite radiant temperature measure- 
ments of sea ice are proportional to the thickness of the ice and have 
normal distributions, and that the areas beneath the distribution 
curves are proportional to the surficial area of the pack ice types 
from which they were derived. Data which show the variations of 
radiant temperature distributions with time of year and with cloud 
cover are examined. The means of radiant temperature distribution 
curves that correspond to multi-year ice for several different dates 
appear to correlate with the temperatures for equilibrium ice calcu- 
lated by the Maykut-Untersteiner Thermodynamic Ice Model for 
these same dates. Data are also presented to show the effects of large 
areas of open water on the radiant temperature distributions of pack 
ice. The relationships, if proved empirically with more data and by 
further model analysis, can provide the basis for a relatively simple 
algorithm for sea ice mapping using satellite infrared data. 


61140 Arctic ice movement and environmental data stations. 
Wetzel, V.F. (Sun Oil Co., Richardson, TX); Atwater, R.K.; Huta, 
T.E. pp 269-284 of In Coast and shelf of the Beaufort Sea. Reed, J.C. 
(ed.). Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The harsh arctic environment requires extensive research and 
in situ data gathering to determine the criteria for operations. A 
major factor affecting the design and feasibility of exploratory 
drilling systems and other types of operations in the Arctic is ice 
movement. The full range of ice motion as it occurs on an annual 
basis must be determined. An Acoustic Ice Movement System 
(AIMS), developed jointly by Sunoco Exploration and Production 
Limited and Oceanographic Services, Inc., was used successfully in 
several areas of the Arctic during the winter 1972-73. This system is 
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a further development of a ete sberens o the spring of 1971 in 
Mackenzie Bay. The new system ically meters and records 
data, from which ice movement is computed. Ice movement sensors 
are monitored at a preset scan rate that can be varied from once 
every !2 minutes to once every 20 seconds; environmental sensors 
are scanned once every 3 hours. These sensors include wind veloc- 
ity, wind direction, air temperature, atmospheric pressure, water- 
current velocity and direction beneath the ice, and a temperature 
probe through the ice. This paper describes the development of the 
Acoustic Ice Movement System and the placement of stations. Some 
of the factors that influence ice movement are discussed, and the 
instrumentation used in the stations to monitor some of these impor- 
tant determinants is described. Also, the installation of a station in 
Belcher Channel (south of Cornwall Island) is reviewed to provide 
some idea of the logistics required to support an ice movement 
station. Sample data are presented and discussed. 


61141 Analysis of shear zone the Beaufort Sea 


ice deformation in 
using satellite imagery. Hibler, wD. Ill; Ackley, S.F.; Crowder, 
M. WU. S. Army Cold Regions 
285-300 of In 


W.K.; McKim, H.L.; Anderson, D 
Research and Engineering Lab., Hanover, NH). 
Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
— California, United States of America (USA) (7 Jan 

See CONF-740142—. 

A series of ERTS images from the coasstal zone of Alaska are 
analyzed to give the deformation and drift of the nearshore pack ice. 
Points were followed for a 4-day period during March 1973 using 
sets on about a 15-km grid spacing. Least squares strain calculations 
yielded shear and divergence rates as large as 1.3 x 10-* (0.5 percent 
per hour). Continuous deformation measurements through the fast 
ice-pack ice boundary indicated that the velocity has a 
maximum relatively close to the boundary increases. This effect was 
also verified by Very High Resolution Radiometer (VHRR) imag- 
ery. These deformation results suggest that, to a large extent, the 
arctic pack ice in the Pacific Gyre is behaving as a relative cohesi 
mass with slippage over a narrow region (about 50 km) at t 
boundaries. In terms of drift models, this means that the assum; 
of no slip at the boundary coupled with a single viscosity 
not tenable. However, either a two-viscosity model or a 
allowing slip at the boundary provides a reasonable explanation for 
the observed behavior. As a corollary to such a slip model, shear 
stresses should be less for a given differential velocity near the shore 
than for the same differential velocity in the interior of the pack ice. 


61142 Sea ice as a geologic agent on the Beaufort Sea shelf of 
Alaska. Reimnitz, E.; Barnes, P.W. (U.S. Geological Survey, Menlo 
Park, CA). pp 301- 353 of In Coast and shelf of the Beaufort Sea. 
Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North America 
(1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

A study of the processes and effects of sea ice as a geologic 
agent on the Beaufort Sea shelf north of Alaska has been conducted 
during 4 years of data collecting under both summer and winter 
conditions. A variety of techniques was used, including bathymetric, 
high-resolution seismic, and sidescan sonor surveys; surface and 
diving observations; bottom photography; sediment sampling; ocean- 
ographic measurements; and remote sensing. the winter 
season, which lasts about 9 months, the ice cover is nearly complete. 
During the summer season, drifting ice occurs in concentrations 
to 100 percent. A dominant movement of ice from east to west is 
evident at all seasons. Observations on distribution, types, and behav- 
ior of ice during a seasonal cycle and its influence on the marine 
geologic environment are ted. The physical interaction of 
grounded ice with the sea floor, the resulting bottom features, and 
their distribution on the continental shelf are discussed. 


61143 ost Gand Anaieog Neon Londen CT an ee 
L.D. (U.S. Coast Guard Academy, New London. 
of In Coast and shelf of the Beaufort Sea. aor ee (ed.). 
ton, VA; Arctic Inst. of North America (1975 
From Symposium on Beaufort Sea Coast and Shelf research; 
= Francisco, California, United States of America (USA) (7 Jan 
74). 


See CONF-740142—. 

There appears to be considerably less ice scouring inside the 
18-m curve than outside. The decrease is in frequency, width, and 
length; however, there is little decrease in relief of scour. The 18-m 
curve acts as a barrier sill to the ——— constant draft ice islands. 
Although ice islands are during heavy storms (with con- 
siderable scour), they are generally not rege a tes oy grounded. The 

orth Slope must 


35.368 


design of any offshore facility on the take ice 
scour into account. 
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61144 Dynamics of breakup in shorefast ice. Sackinger, W.M.; 
Rogers, J.C. (Univ. of Alaska, Fairbanks). pp 367-376 a In Coast 
and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; 
Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

In March 1973, a 3-cm wavelength radar was installed on the 
shore near Barrow, Alaska. The radar was used to monitor sea ice 
conditions up to 16 km offshore. This paper presents the results of 
ice observations using the radar from the time of its installation until 
ice breakup and disappearance in early August. 


61145 Crushing strength of Arctic ice. Croasdale, K.R. (Imperial 
Oil Ltd., Calgary, Alberta). pp 377-399 of In Coast and shelf of the 
Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North 
America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The maximum force generated by ice sheets moving against 
stationary structures is a function of the strength of the ice in the 
relevant mode of failure. For cylindrical structures, as might be used 
for offshore drilling in the Arctic, the ice fails in crushing. Knowl- 
edge of the ice crushing strength is therefore a prerequisite for safe 
and economical exploitation of arctic offshore resources. In 1969, 
Imperial Oil Ltd. on behalf of several oil companies, conducted a 
series of in situ ice crushing tests in the Mackenzie delta area of the 
Beaufort Sea. By means of a novel technique, cylinders up to 150 cm 
in diameter were pushed through the ice to measure the ultimate 
pressure that arctic ice can exert on cylindrical structures. Ice 
crushing strengths from 4 x 10® to 6 x 10° Nm~? were measured, 
while deflections at failure were from 1.3 to 6.4 cm. The results did 
not appear to be sensitive to variations in loading rate in the range | 
x 10° to 1 x 107 Nm™~? per minute. Tests conducted with the larger 
diameter cylinders yielded the lowest ice crushing strengths. The 
measured ice crushing strengths were higher than anticipated, but it 
is believed that they represent maximum values for the particular 
conditions of the tests. One condition was that the ice was frozen to 
the test cylinders prior to each test. The significance of the results 
are discussed in relation to the design of offshore siructures for the 
Beaufort Sea 


61146 Seismic refraction method of detecting subsea bottom per- 
mafrost. Hunter, J.A.; Hobson, G.D. (Geological Survey of Canada, 
Ottawa). pp 401-416 of In Coast and shelf of the Beaufort Sea. Reed, 
J.C. (ed.). Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 


See CONF-740142—. 

For most unconsolidated marine sediments, the seismic veloc- 
ity difference between frozen and unfrozen states is large. A low- 
velocity layer (sea water and unfrozen sediments) overlying a high- 
velocity layer (permafrost) constitutes a model amenable to interpre- 
tation by the seismic refraction method. In 1972 and 1973, the 
Geological Survey of Canada conducted experiments to detect off- 
shore permafrost by seismic methods in the Mackenzie delta region 

of the Beaufort Sea. Penetration in excess of 100 m beneath the sea 
bottom was achieved in shallow (less than 6 m) water using single- 
ended refraction profiling techniques. Interfaces with high seismic 
velocities, interpreted to be permafrost, have been observed along 
shorelines where rapid coastal recession is taking place. Permafrost 
has also been mapped below the sea floor in aif areas in water 
depths of 35 m. 


61147 Offshore permafrost of Beaufort Sea, Alaska. Lewellen, 
R.L. (Arctic Research, Littleton, CO). pp 417-426 of In Coast and 
shelf of the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic 
Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
— California, United States of America (USA) (7 Jan 

See CONF-740142—. 

Studies have been made on the occurrence and characteristics 
of the permafrost under the Beaufort Sea, coastal lagoons, barrier 
islands, and bars. Information on the geology Ae soil thermal 
properties has been obtained by utilizing a small drilling unit. Tem- 
perature profiles under the sea have been measured by precision 
thermistors and Wheatstone bridges. Past records have been ana- 
lyzed in an effort to determine the mean annual temperature at the 
ag of the water column and at the soil surface on coastal land 

2 em mean annual sea bottom temperature is - 

13°C. The jacent land, in general, has a mean annual surface 
ll of -9.0°C. Permafrost is g under the Holocene 
bars and shoals, and along some shorelines. Relic Tost condi- 
tions exist in areas of coastal retreat. About 20,000 to 40,000 years 
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ago the sea level lowered to a point approximately 100 m below the 
present level. A transgression occurred from 5,000 to 20,000 years 
ago. This transgression flooded a permafrost terrain which is analo- 
gous to the present Teshekpuk section of the Arctic Coastal Plain. 
The transgressing sea water temperatures were approximately the 
same as the present-day sea water temperatures. 


61148 Occurrence of offshore permafrost in northern Canada. 
Judge, A. (Dept. of Energy, Mines, and Resources, Ottawa). pp 427- 
437 of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). 
Arlington, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The nature, distribution, and thickness of offshore permafrost 
are controlled primarily by past and present surface conditions, the 
lithology of the subsurface sediments, and the terrestrial heat flow. If 
the permafrost beneath northern waters is in equilibrium with the 
present bottom water temperatures, the thickness is unlikely to 
exceed 100 m in frozen sediments or 40 m in unfrozen sediments 
except within 500 m of a cold shoreline. Surface conditions are 
generally not constant with time, and many areas once dry land are 
now water covered, and vice versa. If transgression of the sea has 
occurred in the past few thousand years, as it has in the shallow 
waters of the Beaufort Sea, degrading relict permafrost will be 
present in the subsurface. Thermal modeling of subsurface tempera- 
tures in this region, using reasonable surface histories and the present 
onshore permafrost distribution, indicates that several hundred 
meters of remnant permafrost probably occur in some offshore areas. 
This has important implications because of the current interest in oil 
and gas production and offshore reservoirs suspected to underlie 
these areas. 


61149 Sedimentary processes on Arctic shelves off the northern 
coast of Alaska. Barnes, P.W.; Reimnitz, E. (U.S. Geological Survey, 
Menlo Park, CA). pp 439-476 of In Coast and shelf of the Beaufort 
Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North America 
(1975). 

‘ From Symposium on Beaufort Sea Coast and Shelf research; 
Francisco, California, United States of America (USA) (7 Jan 
1974). 


See CONF-740142—. 

Four years of arctic shelf studies by the U.S. Geological 
Survey have resulted in a preliminary understanding of sedimentolo- 
ic processes unique to high-latitude shelves. Previous work has 
ailed to grasp the importance of ice as an influential agent. Ice acts 
by rafting, gouging, and bulldozing the sediment. The presence of an 
ice canopy eliminates wind-generated currents and constricts current 
flow in shallow water and around grounded ice. The sediments 
reveal a process-related zonation across the shelf different from that 
of lower latitude shelves. The nearshore zone of the Beaufort Sea to 
a depth of about 4 m is dominated by waves during the summer and 
by ice push and adfreezing during the winter. The inner shelf 
seaward to the boundary between the shorefast ice and the polar 
pack ice, at about 20 m, is influenced more by waves and currents 
than by grounding ice. However, the surficial sediments of this zone 
may reflect dominance of ice effects, depending on the history of 
events influencing the bottom decreases with depth. Along the shelf 
edge, surficial gravels overlying laminated clay-silt suggest that ice 
rafting, most probably reflict, is responsible for sediment character. 
The current directions, ice motion, and wind regime in each of the 
environments indicate that the bulk of sediments, whether bulldoed, 
oe or in suspension, is transported westward on the Alaskan 

shelf. 


61150 Beach dynamics and nearshore morphology of the Beaufort 
Sea coast, Alaska. Short, A.D.; Coleman, J.M.; Wright, L.D. (Louisi- 
ana State Univ., Baton Rou e). pp 477-488 of In t and shelf of 
the Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of 
North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
oo pean California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

The beaches along the Beaufort Sea are subjected to wave 
and current action for a maximum of 3 months each year, and durin; 
this period they can be classified as wave-controlled forms. Beach 
volume changes during the open water period are increased by an 
order of magnitude during infrequent summer storms. Net vote thee 
beach transport is toward the west and is about 10‘ m* per year. 
Waves and currents have generated echelon offshore bars that 
—— approximately 40% of the coast. The bars extend laterally 
from the shore to distances of 400 to 600 m seaward, they attain 
lengths of 2 to 10 km, and some are migrating westward at an 
average of 70 m per year. Their presence and migration have a 
pronounced effect on the beach and barrier island morphology, 
especially the width, and on the location and migration of the 
dynamic barrier inlets. The barrier islands are migrating westward at 
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6 to 25 m per year. On tundra islands this migration results in 
permanent destruction of the tundra. If wave action persists into 
freezeup, then lagoon ice slush, ice boulders, frozen swash, foam and 
spray, and snow may be interbedded and preserved within the beach 
sediments. Later in freezeup, sea ice ridging may occur against the 
beach shorefast ice and over offshore bars, permitting the beach and 
bars to be readily discernible during winter by air reconnaissance 
and from aerial photographs. 


61151 Clay mineralogy and geochemistry of Continental Shelf 
sediments of the Beaufort Sea. Naidu, A.S.; Mowatt, T.C. (Univ. of 
Alaska, Fairbanks). pp 493-510 of In Coast and shelf of the Beaufort 
Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North America 
(1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

Clay mineral composition of the 2-micron fraction of deltaic 
and nondeltaic shelf sediments of the Beaufort Sea consists predomi- 
nantly of illite, with minor amounts of smectite, kaolinite, chlorite, 
and mixed-layer phases. Identification of two clay mineral suites 
from the North Slope deltas suggests that there is no significant 
transport of Colville River clays to Simpson Lagoon. On the basis of 
differerc:s sbserved in clay mineral suites of local rivers, it appears 
that the deposition of the North Slope river clays is largely confined 
to an area extending between Point Barrow and Barter Island. 
Sedimentation in the above area is not quantitatively influenced by 
discharges of the Yukon and Mackenzie rivers. Chemical composi- 
tions of deltaic and nondeltaic shelf sediments are notably different. 
In the nondeltaic shelf there is relatively less Ca and carbonate, but 
more organic carbon, Fe, Mg, Na, K, Rb, Li, and Cu. These 
differences are attributed to regional variations in lithology, organic 
carbon, and bioclastics. Partition patterns of elements and the geo- 
chemistry of sediments are discussed. The deltaic shelf sediments of 
the Arctic are chemically different from those of the tropic and 
temperate regions, inasmuch as there is a significant deficiency of 
several alkali, alkaline earth, and transition heavy metals in the polar 
sediments. This difference may have implications on paleoclimatic 
studies. 


61152 Dissolved oxygen and nutrients along the north Alaskan 
shelf. Hufford, G.L. (U.S. Coast Guard Research and Development 
Center, Groton, CT). pp 567-588 of In Coast and shelf of the 
Beaufort Sea. Reed, J.C. (ed.). Arlington, VA; Arctic Inst. of North 
America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

Distributions of dissolved oxygen and inorganic nutrients 
observed during the summers of 1971 and 1972 along the north 
Alaskan shelf (southern Beaufort Sea) are described. Oxygen super- 
saturations (greater than 110 percent) are common between Barter 
Island (143°40’W) and Pitt Point (153°10’'W). Nutrient concentra- 
tions in the same area are low and, along with dissolved oxygen, are 
influenced by the summer phytoplankton bloom, sea ice, river 
runoff, advection of Bering Sea~Chukchi Sea water, and upwelling 
of deep (greater than 100 m) water onto the shelf (less than 65 m). 


61153 Nutrients in the southern Beaufort Sea. Grainger, E.H. 
(Dept. of Environment, Ste. Anne de Bellevue, Quebec). pp 589-607 
of In Coast and shelf of the Beaufort Sea. Reed, J.C. (ed.). Arling- 
ton, VA; Arctic Inst. of North America (1975). 

From Symposium on Beaufort Sea Coast and Shelf research; 
San Francisco, California, United States of America (USA) (7 Jan 
1974). 

See CONF-740142—. 

Temperature and salinity distribution in the south Beaufort 
Sea shows conditions typical of waters off the mouths of large 
rivers. Relatively warm water of low salinity radiates from the river 
mouths over colder, more saline water. Phosphate-phosphorus, ni- 
trate-nitrogen, and silicate-silicon, most abundant in surface waters 
nearest river mouths, are contributed to the Beaufort Sea from the 
Mackenzie River. Oxygen and chlorophyll data indicate a low 
inshore primary production rate. Lack of light for photosynthesis, 
because of river-contributed turbidity, is probably the major limita- 
tion on production in the nutrient-rich inshore waters. 
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61154 (UCRL—50035-76(Vol.1)) Theoretical Physics Division 
annual report, January—December 1976. Volume I. Wainwright, T.; 
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Tarter, B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 28 Feb 1977. Contract W-7405-ENG-48. 42p. Dep. 
NTIS, PC A03/MF A01. 

Unclassified research during 1976 is reported. Work in the 
areas of atomic, molecular, and nuclear physics included develo 
ment of codes for the calculation of opacities; modeling of weaned 
brium plasmas; calculation of angular dependence of fluorescent x 
rays, inelastic cross sections, and radiation transport; and evaluation 
of nuclear cross sections. Laser-related research included studies of 
scattering and space-charge limitation of laser plasma heating rates, 
propagation of laser radiation, and laser radiation effects. Models 
were developed for natural and perturbed distributions of trace 
constituents in the stratosphere and basic combustion processes. 
Research in the areas of astrophysics, molecular dynamics, and 
awe techniques was also undertaken. 29 figures, 3 tables. 


ASTROPHYSICS AND COSMOLOGY 


61155 (N—77-20125) The astronomy spacelab payloads study: 
executive volume. Interim report. (National Aeronautics and S| 
Administration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Jul 1975. 65p. (NASA-TM-X—74639). NTIS PC A04/MF 
AOl. 

The progress of the Astronomy Spacelab Payloads Project at 
the Goddard Space Flight Center is reported. Astronomical research 
in poet using the Spacelab in conjunction with the Space Shuttle, is 
described. The various fields of solar astronomy or solar physics, 
eet and optical astronomy, and high energy astrophysics are 
among the topics discussed. These fields include scientific studies of 
the Sun and its dynamical processes, of the stars in wavelength 
regions not accessible to ground based observations, and the exciting 
new fields of X-ray, gamma ray, and particle astronomy. 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 61260 


61156 (N—77—18979) Lunar sample analysis. Annual report, 1 
Feb. 1976 - 31 Jan. 1977. Housley, R.M. (Rockwell International 
Corp., Thousand Oaks, Calif. (USA). Science Center). 31 Jan 1977. 
Contract NAS9-11539. 8p. (NASA-CR—151183; SC—507.30AR). 
NTIS PC A02/MF AO1. 

The surface composition of lunar fines, the solar wind sputter- 
ing process, and the profile of reduced Fe in lunar samples are 
reported. Atomic absorption studies of trace metal, especially lead, 
distribution in lunar fines samples are described. 


61157 Determination of the neutron-proton ratio in primary 
cosmic rays. Adair, R.K.; Kasha, H.; Kellogg, R.G.; Leipuner, L.B.; 
Larsen, R.C. (Department of Physics, Yale University, New Haven, 
Connecticut 06520). Phys. Rev. Lett.; 39: No. 2, 112-115(11 Jul 1977). 

The charge ratios of muons produced by the interaction of 
400-GeV protons with thick copper targets were measured and the 
+/- ratios were found to be much larger than similar ratios for 
muons in the secondary cosmic rays. The difference between these 
charge ratios is taken to indicate that the neutron/proton ratio in the 
primary cosmic rays is quite large: i.e., of the order of 25:75. 


STARS 


61158 Astrometric techniques with a PDS microdensitometer. 
Chiu, L.G. (Astronomy Department, University of California, 
Berkeley, California 94720). Astron. J.; 82: No. 10, 842-848(Oct 
1977). 

Digital image centering for astrometry as done with the 
Berkeley PDS machine is discussed. The performance of various 
centering algorithms is tested for both bright stars and faint stars on 
three common emulsion types, namely 103a, 127-02, and IIla-J. It is 
also shown that plates taken with different telescopes can be com- 
bined astrometrically. 


61159 Beta decay of pion condensates as a cooling mechanism for 
neutron star. Maxwell, O.; Brown, G.E.; Campbell, D.K.; Dashen, 
R.F.; Manassah, J.T. (State University of New York, Stony Brook). 
Astrophys. J.; 216: No. 1, 77-85(15 Aug 1977). 

Using recently develo dynamical models of pion conden- 
sation, we reconsider the analysis of Bahcall and Wolf, who showed 
that the existence of free pions in neutron star interiors could 
stimulate neutron 8-decay and thus increase dramatically the rate at 
which these stars cool. Although the actual pion condensate is quite 
different from the free pions assumed by Bahcall and Wolf and 
although the stimulated B-decay process is also different, our final 
results for the luminosity arising from this mechanism are very 
similar to their earlier predictions. We indicate the manner in which 
the pion condensate enters into the complete scenario of neutron star 
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and discuss several questions which must be resolved before 
the full cooling process can be known quantitatively. 


61160 Theoretical red edge of the RR Lyrae gap. IV. Convective 
steady-state models. Deupree, R.G. (Theoretical Division, University 
of California, Los Alamos Scientific Laboratory). Astrophys. J.; 215: 
No. 2, 620-623(15 Jul 1977). 

To facilitate the construction of pulsating models including 
convection with approaches other than multidimensional numerical 
integrations, we have computed steady-state models in two spatial 
dimensions (i.e.; models which include time-dependent convection 
and no pulsation). These models hence may serve as a basis for the 
computation of initial models either for dynamical integrations or for 
a linear stability analysis. For all models near the RR Lyrae instabil- 
ity strip, convection is important only in the hydrogen ionization 
region. Comparison of the dynamical calculations with local mixing- 
length theory envelopes with 1/H/sub p/=1 reveals that the local 
theory predicts much more flux in the heart of the hydrogen 
ionization region and much less flux near the boundaries of the 
convective region than do the dynamical integrations. These differ- 
ences may qualitatively be ascribed to nonlocal effects and the 
narrowness of the hydrogen ionization region, particularly the nar- 
rowness of the region with very large superadiabatic gradient. If we 
assume that the local theory results are less reliable than the dynami- 
cal ones, we would suggest that convection either be ignored or that 
very small mixing lengths (1/HO.05—0.1) be used for models in 
which convection is important only in the hydrogen ionization 
region. 


61161 A it associations among astronomical objects. Joss, 
P.C.; Smith, D.A.; Solinger, A.B. (Massachusetts Inst. of Tech., 
Cambridge). Astron. Astrophys.; 47: 461-462(1976). 

have found an apparent association among bright stars 
and bright galaxies that has an a posteriori probability for chance 
occurrence of approximately less than 8 x 10~* Our ability to find 
such an association is evidence that apparent associations among 
objects of different redshifts should be viewed with great caution. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


61162 (N—77—18987) The high energy x-ray spectrum of the 
Crab Nebula observed from OSO 8. Dolan, J.F.; Crannell, L.J.; 
Dennis, B.R.; Orwig, L.E.; Mauver, G.S. (National Aeronautics and 
S Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Jan 1977. 23p. (NASA-TM-X—71260; X—682-77-7). 
NTIS PC A02/MF AOl. 

Subm-Submitted for Publication. 

The X-ray spectrum of the Crab Nebula was measured with 
the scintillation spectrometer on board the OSO-8 satellite. The total 
emission of the X-ray source shows no long term variability. The 
spectrum itself can be described by a single power law out to 
energies of at least 500 keV. 


61163 (N—77—18988) X-ray signatures: new time scales and 
spectral features. Boldt, E. (National Aeronautics and Space Admin- 
istration, Greenbelt, Md. (USA). Goddard Space Flight Center). Jan 
1977. —< ie ygtliee a A NTIS PC A03/MF AOI. 

8. symposium on relativistic astrophysics; Boston, 
Texas, USA. (13 Dec 1976). 

Subm-Submitted for Publication. Conf-Presented at 8TH Tex. 
Symp. On Relativistic tome gn , Boston, 13-17 Dec. 1976. 

The millisecond bursts from Cyg X-1 are investigated and the 
overall chaotic variability for the bulk of the Cyg X-1 emission is 
compared to that of Sco X-1. The essential character is remarkably 
similar (i.e. shot noise) although the fundamental time scales in- 
volved differ widely, from a fraction of a second (for Cyg X-1) to a 
fraction of a day (for Sco X-1). Recent OSO-8 observations of 
spectra features attributable to iron are reviewed. In particular, line 
emission is discussed within the context of a model for thermal 
radiation by a hot evolved gas in systems as different as supernova 
remnants and clusters of galaxies. Newly observed spectral structure 
in the emission from the X-ray pulsar Her X-1 is reported. 


61164 Accurate H2,O source in W3. Forster, J.R.; 
Welch, W.J.; Wright, M.C.H. (Radio Astronomy Laboratory, Uni- 
versity of California, Berkeley). Astrophys. J., Lett.; 215: No. 3, L121- 
L125(1 Aug 1977). 

The Hat Creek interferometer has been used to obtain H2O 


available pumping radiatior. from the nearby UV and IR sources is 
small to provide the large microwave power. On the other hand, 
if the pump source is internal to the maser region is W3(OH), then 
find that the IR emission expected from three representative 
is in conflict with available upper limits. 
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SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 61183 


61165 (LA-UR—77-909) Solar proton fluxes since 1956. Reedy, 
R.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 13 Apr 1977. 
Contract W-7405-ENG-36. 28p. (CONF-770322—4). Dep. NTIS, 
PC A03/MF AOl1. 

From Lunar science conference; Houston, Texas, United 
States of America (USA) (14 Mar 1977). 

The fluxes of protons emitted during solar flares since 1956 
were evaluated. The depth-versus-activity profiles of **Co in several 
lunar rocks are consistent with the solar-proton fluxes detected by 
experiments on several satellites. Only about 20% of the solar- 
proton-induced activities of ?*Na and *°Fe in lunar rocks from early 
Apollo missions were produced by protons emitted from the sun 
during solar cycle 20 (1965—1975). The depth-versus-activity data 
for these radionuclides in several lunar rocks were used to determine 
the fluxes of protons during solar cycle 19 (1954—1964). The aver- 
age proton fluxes for cycle 19 are about five times those for both the 
last million years and for cycle 20. These solar-proton flux variations 
correlate with changes in sunspot activity. 


61166 (N—77—18181) Ims directory of spacecraft and experi- 
ment scientific contacts. (National Aeronautics and Space Adminis- 
tration, Greenbelt, Md. (USA). Goddard Space Flight Center). Jan 
1977. 190p. (NASA-TM-X—72606; REPT—9). NTIS PC A09/MF 
AOl. 

The various observations by experiments on balloons, rockets, 
aircraft, ships, ground-based stations, and satellites are coordinated. 
The information on achieved measurements of balloons, rockets, 
aircraft, and ships are presented. Only those satellites and experi- 
ments for which some data were acquired in 1976 are included. 
Experiments that provide monitoring of the solar electromagnetic 
spectrum, such as those on Solrad 11A and 11B, were included. 
ee satellites orbiting inside the orbit of the earth are 
included. 


61167 (N—77—18983) Ap-8 trapped proton environment for 
solar maximum and solar minimum. Seaver DM D.M.; Vette, J.1. (Na- 
tional Aeronautics and Space Administration, ’ Greenbelt, Md. 
(USA). Goddard Space Flight Center). Dec 1976. 176p. (NASA- 
TM-X—72605; NSSDC/WDC-A-R/S—76-06). NTIS PC A09/MF 
AOl. 

Data sets from Ov-3 and Azur indicate a need for improve- 
ment in models of the stably trapped proton flux with energies 
between 0.1 and 400 MeV. Two computer accessible models is 
described: AP8MAX and AP8MIN. The models are presented in the 
form of nomographs, B-L plots, R-lambda plots, and equatorial 
radial profiles. Nomographs of the orbit-integrated fluxes are also 
discussed. The models are compared with each other, with the data, 
and with previous AP models. Requirements for future improve- 
ments include more complete data coverage and periodic compari- 
sons with new data sets as they become available. The machine- 
sensible format in which the models are available are described. 


61168 (N—77—18984) Backscatter of hard x-rays in the solar 
Bai, T.; Ramaty, R. (National Aeronautics and — 
ight 


atmosphere. 
Administration, Greenbelt, Md. (USA). Goddard Space 
Center). Jan 1977. Contract NGR-21-002-316. 30p. (NASA-TM-X— 
71269; X—660-77-21). NTIS PC A03/MF AOI1. 
Subm-Submitted for Publication. 
The solar ey backscatters a substantial fraction of 


the hard X rays from solar flares incident upon it. This reflection 
was studied using a Monte Carlo simulation which takes into ac- 
count Compton scattering and photo-electric absorption. Both iso- 
tropic and anisotropic X ray sources are considered. The bremsstrah- 
lung from an anisotropic distribution of electrons is evaluated. By 
taking the reflection into account, the inconsistency is removed 
between recent observational data regarding the center-to-limb vari- 
ation of solar X ray emission and the predictions of models in which 
accelerated electrons are moving down toward the photosphere. 


GALAXIES 


61169 Radio observations of fragmentation and localized multiple 
velocity components in a group of dust clouds in taurus. Clark, F.O.; 
PFanics oni P.T.; Crutcher, R.M. (University of Kentucky, Department 

and Astronomy, Lexington, KY 40506). poche J.; 215: 
No. 2 311 511-516(15 Jul 1977). 

A nearby (~100 pc) dark cloud complex in Taurus with 
embedded newly formed stars has been observed in CO J=1 0 
spectral lines in order to study the kinematics of the early phases of 
cloud collapse. Three of eight observed regions have localized 
multiple velocity components in CO, which are interpreted as indi- 
cating fragmentation and resultant orbital motion of parts of the 
clo Deviations from the conservation of angular momentum 
expected from simple spherical collapse are apparently observed. 
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The observed fragmentation process is widespread in the complex 
and is probably a common phenomenon in cloud collapse. 


61170 Evaporation of spherical clouds in a hot gas. II. Effects of 
radiation. McKee, C.F.; Cowie, L.L. (Physics Department and As- 
tronomy Department, University of California, Berkeley). Astrophys. 
J.; 215: No. 1, 213-225(1 Jul 1977). 

We consider the effects of radiation on the evaporation of 
spherical clouds in a hot medium. The critical cloud radius at which 
radiative losses balance conductive heating is determined as a func- 
tion of the external temperature and density. Smaller clouds evapo- 
rate, and larger clouds condense. The present results supplement the 
results of a previous paper in which the mass loss rates from an 
evaporating cloud were determined. We discuss the conditions under 
which the surfaces of the clouds may be detected. Net radiative 
losses for evaporating clouds are calculated, and an effective cooling 
function for a cloudy medium is obtained. The results of this and the 
preceding paper may be applied to clouds in supernova remnants, in 
the interstellar medium, and in clusters of galaxies; we briefly discuss 
a few of these possibilities. 


61171 (N—77—21004) The statistical of dark nebulae. 
Khavtasi, D.S. Translation of Byull, Abastumanskaya Astrofiz. Obs., 
Akad. Nauk Gruz. SSR; No. 18, 29-115(Mar 1977). 109p. (NASA- 
TT-F— 17416). NTIS PC A06/MF AOl. 

A catalog of dark nebulae is presented, based on previous 
atlases of regions of the heavens. Statistical functions involved with 
dark nebulae are evolved. The latter include the functions of distri- 
bution of dark nebulae according to galactic coordinates, apparent 
and true areas, weight, and mass. Some structural aspects of dark 
nebulae are also discussed. These nebulae are grouped, and some 
possible relationships between them and nearby celestial objects are 
shown. 


COSMOLOGY 


61172 (N—77—18981) Lunar surface gravimeter experiment. 
Final report. Giganti, J.J.; Larson, J.V.; Richard, J.P.; Tobias, R.L.; 
Weber, J. (Maryland Univ., College Park (USA). Dept. of Physics 
and Astronomy). Jan 1977. Contract NAS9-5886. 25p. (NASA-CR— 
151203). NTIS PC A02/MF AO1. 

Subm-Sponsored in Part by the Computer Science Center, 
MD. Univ. 

The lunar surface gravimeter used the Moon as an instru- 
mented antenna to search for gravitational waves predicted by 
Einstein's general theory of relativity. Tidal deformation of the 
Moon was measured. Gravitational radiation is a channel that is 
capable of giving information about the structure and evolution of 
the Universe. 


61173 Spontaneous breaking of gauge symmetry in a homogen- 
eous isotropic universe of the open type. Grib, A.A.; Mostepanenko, 
V.M. (Leningrad Institute of Precision Mechanics and Optics). JETP 
Lett. (USSR) (Engl. Transl); 25: No. 6, 277-279(20 Mar 1977). 

It is shown that spontaneous breaking of gauge symmetry 
takes place in the theory of a self-acting scalar field, considered in 
the open Friedmann model. It is concluded that the mass acquired 
by the photon by the Higgs mechanism becomes appreciable within 
nuclear times. 


PLANETARY PHENOMENA 


61174 Solar proton event of April 16, 1970 1. Features in inter- 
planetary space and in the magnetosheath. Palmer, I.D.; Higbie, P.R.; 
Hones, E.W. Jr. (Oral Roberts University, Tulsa, Oklahoma 74102). 
J. Geophys. Res.; 82: No. 19, 2657-2664(1 Jul 1977). 

A description is given of the solar particle event of April 16, 
1970, as recorded by two Vela satellites which were in the vicinity 
of the earth's bow shock at 18 R/sub E/. Comparison with Explorer 
35 in lunar orbit indicates that the early time profile of the event was 
due to a spatial structure convected past the earth, and the orienta- 
tion of the convected front is deduced. Anisotropies and pitch angle 
distributions of energetic protons are obtained from a 32-point sam- 
pling of the particle flux over the celestial sphere with a time 
resolution of 1 min. The net flow patterns inferred in interplanetary 
space reveal two reversals in the north-south component, in general 
alignment with the magnetic field, neither was accompanied by a 
magnetic field reversal. Novel features of the pitch angle distribu- 
tions recorded at proton energies of 1 MeV included (1) a narrow 
forward peak at Odegree pitch angle observed in interplanetary space 
and accompanied by a smaller backscatter (we conclude what 
the forward peak is a real interplanetary effect uncontaminated by 
the presence of the bow shock). (2) accompanying this forward peak, 
a difference in the omnidirectional intensities at Vela 6B and at Vela 
5B, of a factor of 3, when these satellites were situated in the solar 
wind and in the magnetosheath, respectively, (3) a pronounced 
depression over phen nom one hemisphere which was recorded 
by both Vela 6B and 5B when each was in the magnetosheath and 
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which represents a distortion of the regen pitch angle distri- 
bution due to propagation of particles the magnetosheath. 


61175 Correlated oxygen and magnesium isotope anomalies in 
Allende inclusions, I: Oxygen. Clayton, R.N.; Mayeda, T.K. (Enrico 
Fermi Institute, University of Chicago, , Illinois 60637). 
Geophys. Res. Lett.; 4: No. 7, 295-298(ul 1977). 

Two Ca-Al-rich inclusions from the Allende meteorite have 
been found to have undergone large mass-fractionation of oxy 
isotopes subsequent to incorporation of the nucleosynthetic * EG. 
anomaly found in other Allende inclusions. The itude of the 
oxygen isotope fractionations is in constant ratio to magnesium 
isotope fractionations found in the same inclusions by Wasserburg, 
Lee and Papanastassiou. The observations support earlier theories of 
the addition of supernova ejecta into the solar nebula just prior to 
collapse and condensation. 


61176 Correlated O and Mg isotopic anomalies in Allende inclu- 
sions: II. Magnesium. Wasserburg, G.J.; Lee, T.; Pa ; 
D.A. (The Lunatic Asylum, Div. of Geological and Tuan So 
ences, California Institute of Technology, Pasadena, California 
91125). Geophys. Res. Lett.; 4: No. 7, 299-303(Tul 1977). 

Mg in two Allende Ca-Al rich inclusions shows large isoto- 
pic, mass-dependent fractionation which enriched the heavier iso- 
topes. After normalization, Mg in these inclusions shows negative 
5°°Mg which appears to require the presence of nuclear effects in 
Mg distinct from **Al decay. The Mg mass fractionation is correlat- 
ed with distinct but smaller fractionation effects for O reported by 
Clayton and Mayeda for the same inclusions (see companion paper). 
The observation of distinctive but uniform Mg isotopic composition 
in different phases within single Allende iavbeteas-4 indicates that 
nuclear effects in O and Mg are not due to the entrapment of 
interstellar carrier grains as discrete entities, which are preserved as 
remnants, but are instead due to a homogenized mixture of compo- 
nents of extraordinary isotopic composition mixed with a component 
of ordinary solar system material and subjected to isotopic fractiona- 
tion. The distinct O isotopic composition of different phases within a 
single inclusion is believed to be due to incomplete back-reaction of 
the higher temperature condensates with a cooler solar nebula of 

“normal " composition. The processes responsible for the O and Mg 
moe effects and the astrophysical site of their occurrence remain 
undefined. 


ATMOSPHERIC PHYSICS 


61177 Stratospheric concentrations of N2O in July 1975. Krey, 
P.W.; Lagomarsino, R.J.; Schonberg, M. (Health and Safety Labora- 
tory, U.S. Energy Research and Development Administration, New 
York, New York 10014). Geophys. Res. Lett.; 4: No. 7, 271-274(Jul 
1977). 

The first measurement of the hemispheric distribution of NzO 
concentrations in the lower stratosphere of the Northern Hemi- 
sphere is reported for July 1975. This distribution is similar to those 
of CClsF and SFe, although N2O is more stable in the stratosphere 
than either of the other trace gases. The inventory of N2O in the 
stratosphere of the Northern Hemisphere in July 1975 against which 
future observations can be compared is 136 Tg. 


AURORAL AND IONOSPHERIC PHENOMENA 


61178 (PB—263927) Auroral electrojet magnetic activity indices 
AE (11) for 1974. Allen, J.H.; Abston, C.C.; Morris, L.D. (World 
Data Center A for Solar-Terrestrial Physics, Boulder, Colo. (USA)). 
Dec 1976. 150p. (UAG—S59). NTIS PC A07/MF AO1. 

The Auroral Electrojet index (AE) is discussed and a brief 
description is given of the derivation of 11-station 2.5-min AE 
indices for 1974. Tables are given of hourly average indices for each 
day of the year, the stations making the main contribution to the 
hourly indices, and of the average monthly quiet-time level of 
horizontal fields (H) at each magnetic observatory. Graphs of the 
index variations are included for each day of 1974. 


61179 Generation of radiation at combination frequencies in the 
region of the auroral electric jet. Kapustin, I.N.; Pertsovskii, R.A.; 
Vasil’ev, A.N.; Smirnov, V.S.; Raspopov, O.M.; Solov’eva, L.E.; 
Ul'yachenko, A.A.; Arykov, A.A.; Galakhova, N.V. (Polar Geo- 
physical Institute, Kola Branch of the USSR Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 25: No. 5, 398-231(5 Mar 1977). 

An experiment was performed aimed at recording radiation at 
combination frequencies when the ionosphere is acted upon, by 
high-power amplitude-modulated short-wave radio emission in the 
region of the nen electric jet. It is found that the intensity of the 
radiation at the combination frequency depends on the distance 
between the auroral current jet from the center of the zone of the 
active action in the ionosphere, as well as on the strength of the 
current in the electric jet. 
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EFFECTS OF NUCLEAR DETONATIONS 


61180 (BNL—22802) Verwey transition in magnetite. Shirane, 
G. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 16p. (CONF-770450—1). Dep. NTIS, PC A02/ 
MF AOl. 

From NATO advanced study institute on electron-phonon; 
Geilo, Norway (13 Apr 1977). 

The characteristics of the Verwey transition in magnetite at 
123°K are reviewed. An ordering takes place among Fe** and Fe* 
ions on the octahedral sites of the inverse spinel structure, accompa- 
nied by a sudden change of electrical resistivity. Recent neutron 
scattering measurements at Brookhaven in collaboration with 
Chikazumi’s group at the University of Tokyo are discussed. 


61181 Analysis of recent data on the parton distribution functions 
for polarized protons. Look, G.W.; Fischbach, E. (Physics Depart- 
ment, Purdue University, West Lafayette, Indiana 47907). Phys. Rev., 
D; 16: No. 1, 211-215(1 Jul 1977). 

Recent SLAC resu'ts on inclusive scattering of polarized 
electrons from polarized pro: »ns are compared to theoretical models 
for the distribution of partons in a polarized proton. It is shown that 
various models, including one proposed earlier by the authors, are in 
generally good agreement with the data. 


MAGNETOSPHERIC PHENOMENA 


61182 (AD-A—038805) Electronic radiation in the vicinity of 
orbit satellites: literature search. Bakalyar, G.A. (Ana- 
lytical Systems Engineering Corp., Burlington, Mass. (USA)). 18 Jan 
1977. Contract F19628-76-C-0203. 3lp. NTIS PC A03/MF AOI. 
A categorized list is presented of representative references 
that apply to the task of estimating and predicting undesirable 
radiation incident to a satellite in synchronous orbit. The categories 
of references address basic elements of the task; that is, some 
references apply to estimating the particle and field environment 
about the satellite and other references are relevant to estimating the 
behavior of the medium, either as supporting of electrical discharge 
or the excitation of radiation through instability and/or the presence 
of plasma boundaries. Both theoretical and experimental references 
are included in each category where possible. The breakdown of 
plasma, which is a ‘necessary’ condition to the generation of dis- 
charge currents in plasma, is a much studied phenomenon both 
theoretically and ene. References in this report, together 
with the bibliographies associated with each reference, provide a 
representative information base to support either a critical review of 
important elements of breakdown and electrical discharge literature 
from about 1960 to the present time, or an ordered resume of 
breakdown characteristics as determined in that time period. 


61183 Solar proton event of aes 16, 1970 2. Transformation of 
proton pitch angle distributions from the solar wind into the 

sheath. Higbie, P.R.; Palmer, I.D. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, Nex Mexico 87545). J. 
Geophys. Res.; 82: No. 19, 2665-2670(1 Jul 1977). 

During the event of April 16, 1970, energetic (~0.7 MeV) 
protons were observed by Vela 6B in the solar wind and by Vela 5B 
in the magnetosheath. —- one 4-hour period the omnidirectional 
flux measured by 5B was a factor of 3 larger than that measured by 
6B. The pitch angle distribution observed at this time by 6B was 
characterized by a strong peak at Odegree pitch angle. Transforma- 
tion of this distribution according io the Liouville equation accounts 
for the enhanced omnidirectional flux and the shape of the pitch 
angle distributions observed at 5B. At a later time in the event, 
= pitch angle distributions, which were observed in the 

th, are accounted for by a Liouville transformation of 
an pny mona unidirectional distribution in interplanetary space. We 
conclude that particle entry into the magnetosheath was approxi- 
mately adiabatic. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 61154, 61327 


61184 (CONF-770454—1) Theory for site-site pair distribution 
functions of molecular fluids. II 


Il. Approximations for the Percus— 
Seek deans Geman comaaion tees lees E. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 54p. 
Dep. NTIS, PC A04/MF AOI. 
From 4. annual meeting of the NOBCCE; Chicago, Illinois, 
USA (21 Apr 1977). 
A theory for site-site pair distribution functions of molecular 
fluids is derived from the tein-Zernike equation. Atom-atom 
pair distribution functions of this theory which were obtained by 
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using different approximations for the Percus-Yevick site-site direct 
correlation functions are compared. 


61185 Electron correlation effects on the excitation energies of 
the lowest triplet states of glyoxal. Dykstra, C.E.; Lucchese, R.R.; 
Schaefer, H.F. III. (Department of Chemistry and Lawrence Berke- 
ley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 67: No. 6, 2422-2426(15 Sep 1977). 

In an attempt to understand the ordering of excited states of 
glyoxal the ‘A/sub g/ ground state and low-lying triplet states *>A/ 
sub u/, *B/sub u/, and *B/sub g/ have been studied with ab initio 
correlated wavefunctions. A double zeta basis set was used in the 
configuration interaction calculations, and ~6000 Slater determi- 
nants were selected for each electronic state. The predicted CI 
adiabatic excitation energies T/sub e/ are 21 800 cm™' (*A/sub u/), 
25 100 cm™! (*B/sub u/), and 29 300 cm™' (*B/sub g/). The effects 
of d functions and higher (than double) excitations (unlinked clus- 
ters) have also been evaluated. For the *B/sub u/ state, both d 
functions and higher excitations raise the predicted T/sub e/ value 

y perhaps as much as 5 000 cm™*. For the *B/sub g/ state, d 
functions raise the predicted excitation energy but higher excitations 
have the opposite effect. It is concluded that the excitation energy of 
the *B/sub u/ state is dramatically increased by correlation effects, 
while T/sub e/ for the *A/sub u/ and *B/sub g/ states is ane 
decreased by correlation. 


61186 Relaxation of the mercury 6 *Po and 6 *P, states. Stock, 
M.; Smith, E.W.; Drullinger, R.E.; Hessel, M.M. (Laser Physics 
Section, National Bureau of Standards, Boulder, Colorado 80302). J. 
Chem. Phys.; 67: No. 6, 2463-2469(15 Sep 1977). 

The relaxation of 6 *Po mercury atoms excited by a laser 
pulse was measured for densities ranging from 2 x 107 to 8 x 10'* 
cm™~*. The decay of the 253.7 nm resonance line was also measured 
for densities ranging from 5 x 10%* to 10'* cm ~*. The decay 
coefficients were analyzed to yield rate coefficients for three body 
molecular formation, the *P; *Po collision rate and a collisional 
quenching rate for the *Po state. Small loss rates due to diffusion and 
radiation were also observed and found to be consistent with theo- 
retical estimates of these quantities. 


61187 Satellite structure in the x-ray photoelectron spectra of 
gaseous furan, pyrrole, and thiophen. Chambers, S.A.; Thomas, T.D. 
(Department of Chemistry and Radiation Center, Oregon State 
University, Corvallis, Oregon 97331). J. Chem. Phys.; 67: No. 6, 
2596-2603(15 Sep 1977). 

The intensities and energies of satellite peaks in the x-ray 
photoelectron spectra of gaseous furan, pyrrole, and thiophen have 
been measured. Because contributions owing to inelastic scattering 
of the electrons can be minimized in the gas phase, these investiga- 
tions give a clearer picture of the satellite structure than do previous- 
ly reported measurements in the solid phase. CNDO/2 wavefunc- 
tions have been used to predict both energies and intensities of the 
satellite peaks. Although there is qualitative a oy between 
theory and experiment, quantitative agreement is . The theo- 
retical calculations show that low-energy saalien a are “ ose involv- 
ing transitions from occupied to unoccupied 7 orbitals. The calculat- 
ed wavefunctions provide information on charge rearrangement 
during photoionization. In particular, it is found that not only is 
there transfer of charge from the heteroatom to the carbons during 
shake up (expected from properties of the neutral molecule), but also 
there is charge transfer away from the core hole. Accurate core 
ae potentials are reported for these molecules in the gas 
phase. 


61188 Molecular Rydberg states. VII. Water. Wang, H.h.; Felps, 
W.S.; McGlynn, S.P. (Coates Chemical Laboratories, Louisiana 
State University, Baton Rouge, Louisiana 70803). J. Chem. Phys.; 67: 
No. 6, 2614-2628(15 Sep 19 

The optical absorption. spectra of H2O and D2O are reported 
at various pressures for 2000< or =A< or =950 A. The 1670 A 
band is vibrationally structured (v2 bend) and the excited 'B, state 
contains a considerable intravalence 4a: component. The 1280 A 
State 3sa;; ‘A; is linear and dominantly Rydberg. A Renner—Teller 
analysis of the 1280 A band leads to detection of a urbing state at 
1365 A which may be assigned as a bent, heavily ydberg te Bi 
state. A reanalysis of K-shell excitation spectra bolsters this "Bi 
assignment. Isotope shift studies in the 1130—980 A — 
some vibronic reassignments. ts The terminal state of the 968 A abeorp- 
tion band is a linear 5sa;; 7A; state. In sum, a total of 21 ae 
states, comprising fragments of six Rydberg series, have been as- 


61189 Photoionization of N2O: Mechanisms of photoionization 
and ion dissociation. Berkowitz, J.; Eland, J.H.D. yoy ge 
Laboratory, Argonne, Illinois 60439). J. J. Chem. Phys.; 67: No. 6, 
tates 9 Sep 1977). 

rom high resolution photoionization mass 


mass spectromet: 
data on oo and isotopically substituted N2O it is concluded that 
the formation of NO* below the A state of N2O* but above the 





DEC. 31, 1977 


thermochemical threshold involves the calculated but hitherto unob- 
served ‘A state. This state decays to NO* from low vibrational 
levels, and mainly to O* from higher levels. The O* ion is a more 
important product of NO photodissociation than previously 
thought. The B state of N2O* is shown to decompose to NO* and 
N2* and the C state to NO*, N2*, N*, and O*. The branching in 
autoionization from the A, B, and C Rydberg series to states of 
different continua has been determined and is found to depend more 
on the type of series than on the a quantum number. The 
shapes of the resonances are strikingly different in the different final 
channels. The relevance of these findings to ionospheric O* + Ne 
reaction is discussed. 


61190 Formation and predissociation of CO**(C *=*/sub g/). 
Eland, J.H.D.; Berkowitz, J. (Argonne National Laboratory, Ar- 


gonne, Illinois 60439). J. Chem. Phys.; 67: No. 6, 2782-2787(15 Sep 
77). 


The discrepancy between photoionization mass spectrometry 
and photoelectron spectroscopy in the CO*/O* ratio from CO: at 
584 A is resolved by new measurements. New features in the 
photoelectron spectrum of CO*(C 7 */sub g/) lead to a new 
vibrational analysis, with vibration frequencies close to those of 
CO.(X! =*/sub g/). The observations are discussed in terms of a 
perturbation of the C ?=*/sub g/ state by the ionization continuum 
of either the X *Pi/sub g/ state or the *Pi/sub u/ state of CO”. 


61191 Theoretical determination of bound—free absorption cross 
sections in Ar?*. Stevens, W.J.; Gardner, M.; Karo, A.; Julienne, P. 
(Laser Physics Section 277.05, National Bureau of Standards, Boul- 
der, Colorado 80302). J. Chem. Phys.; 67: No. 6, 2860-2867(15 Sep 
1977). 

, Ab initio calculations have been carried out for the potential 
energy curves and transition moments of the *?=*/sub u/, *Pi/sub g/ 
, *Pi/sub u/, and ?7=*/sub g/ states of Ar™* which arise from the 
2P+'S ion—atom asymptote. These data have been used in a 
theoretical calculation of the dissociative absorption cross sections 
from the bound ?=*/sub u/ state to the repulsive *Pi/sub g/ and 
2>*/sub g/ states. The 7=*/sub u/ *Pi/sub g/ transition, which is 
dominated by spin—orbit effects, has a maximum absorption cross 
section of 2.6 x 10~'® cm? centered at 716 nm with a full width at 
half-maximum of 185 nm at room temperature. The 7=*/sub u/ 72*/ 
sub g/ transition is found to be much stronger with a maximum cross 
section of 0.5 x 10~'* cm? centered at 300 nm with a full width at 
half-maximum of 75 nm at room temperature. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 60313, 60378, 60379, 61491, 61839 


61192 (BNL—22947) Isotope effect in the study of H-W(100) 
chemisorpti 


and O-W(100) ion systems using SIMS. Yu, M.L. (Brcok- 
haven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C- 
02-0016. 11p. (CONF-770642—9). Dep. NTIS, PC A02/MF AOI. 

From 3. international conference on ion beam analysis; Wash- 
ington, District of Columbia, United States of America (USA) (27 
Jun 1977). 

Fos isotope effects were observed in the secondary ion 
yields when chemisorbed layers of H, D, '*O, and **O on W(100) 
were sputtered with low energy Ne* ions. Higher isotopic mass in 
general lowered both the atomic ion yields (H~, D~, O* and O- ) and 
the molecular ion yield (WO.~), except for H*(D*) where the 
converse was true. 


61193 (CONF-770642—8) Ion induced optical emission for sur- 
face and depth profile analysis. White, C.W. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 28p. Dep. 
NTIS, PC A03/MF AOi. 

From 3. international conference on ion beam analysis; Wash- 
ington, District of Columbia, United States of America (USA) (27 
Jun 1977). 

a ion bombardment of solid surfaces results in the 
emission of infrared, visible, and ultraviolet radiation produced by 
inelastic ion-solid collision processes. The emitted optical radiation 
provides important insight into low-energy particle-solid interactions 
and provides the basis for an analysis technique which can be used 
for surface and depth profile analysis with high sensitivity. The 
different kinds of collision induced optical radiation emitted as a 
result of low-energy particle-solid collisions are reviewed. Line 
radiation arising from excited states of sputtered atoms or molecules 
is shown to provide the basis for surface and depth profile analysis. 
The spectral characteristics of this type of radiation are discussed 
and applications of the ion induced optical emission technique are 
presented. These applications include measurements of ion implant 
profiles, detection sensitivities for submonolayer quantities of impuri- 
ties on elemental surfaces, and the detection of elemental impurities 
on complex organic substrates. 


61194 (SAND—77-0242C) Field-enhanced REB deposition and 
Bremsstrahlung production. Halbleib, J.A. Sr.; Widner, M.M. (Sandia 
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Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C- 
04-0789. 25p. (CONF-770714—3). Dep. NTIS, PC A02/MF AOl1. 

From IEEE conference on nuclear and space radiation ef- 
pa — = Virginia, United States of America (USA) (12 
u ’ 

Recently developed models are employed to describe the 
interaction of a high-current REB (relativistic electron beam) with 
planar gold foils in the presence of macroscopic electromagnetic 
fields. It is shown that, under certain conditions, azimuthal i 
fields which either penetrate into the foil and/or exist on the 
transmission side of the foil can significantly enhance the specific 
power deposited in the foil over that which would be deposited for 
diode fields alone. Similar field effects suggest methods for improv- 
ing the external conversion efficiencies, softening the spectra and 
focussing the source intensities of flash x-ray facilities. Finally, 
preliminary results are shown from a new trajectory-field model for 
self-consistent REB transport. 


61195 (SAND—77-0758) Analytical techniques in ion implanta- 
tion range and energy deposition theory. Brice, D.K. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). May 1977. Contract EY-76-C-04- 
0789. 7 (CONF-760978—2). Dep. NTIS, PC A02/MF AOI. 

1976 rom Symposium on ion implantation; Peking, China (25 Sep 


A brief review of the analytical techniques which are current- 
ly used to obtain range and energy deposition distributions associat- 
ed with the implantation of energetic ions into solid targets. 


61196 Depolarization effects in pulsed photoionization of state- 
selected lithium. Alguard, M.J.; Clendenin, J.E.; Cooper, P.S.; Ehr- 
lich, R.D.; Hughes, V.W.; Lubell, M.S.; Baum, G.; Schuler, K.P. 
(Yale University, Gibbs Laboratory, New Haven, Connecticut 
06520). Phys. Rev., A; 16: No. 1, 209-212(Jul 1977). 

Depolarization effects in pulsed photoionization of state-se- 
lected lithium atoms have been observed. Experimental evidence and 
theoretical analysis demonstrate that these effects are produced by 
resonant excitation of the 2 *P state. On the basis of the analysis, it is 
argued that resonant excitation of the 2 ?P state with circularly 
polarized cw laser light followed by broad-band pulsed ionizing 
radiation can be used to produce an intense highly pclavided electron 
beam with longitudinal polarization. 


61197 Scattering angle of neutrals formed by stripping negative 
hydrogen ions. D'yachkov, B.A.; Zinenko, V.I.; Kazantsev, G.V. 
(Institute of Solid State Physics, Academy of Sciences of the USSR, 
Chernigolovka). Sov. Phys. - Tech. Phys. (Engl. Transi.); 22: No. 2, 
245-248(Feb 1977). 

The scattering angle of the hydrogen neutrals formed in the 
stripping of negative H™ ions at energies of 5S0—150 keV in Ha, He, 
and Li targets is measured. The target thicknesses lie in the range 
5x10'*—1x10"* atoms/cm? In the range of target thicknesses corre- 
sponding to single collisions the scattering angle is essentially inde- 
pendent of thickness. It is shown that the scattering angle in this 
thickness range is governed primarily by the inelastic process in 
which the electron is stripped from the negative ion. energy 
dependence of the scattering angle goes as E/sup -1/2/. 


61198 Scattering of 10-30 keV H*, H.* and H;* from surfaces: 
excited state composition and scattered H* flux. Thomas, E.W.; 
Zivitz, M.; Baird, E.W.; Harriss, J.E.; Rausch, E.O. (Georgia Inst. of 
Tech., Atlanta (USA). School of Physics). J. Nucl. Mater.; 63: 205- 
209(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
> (16 Feb 1976). 


An experimental study has been made of H and H* scattering 
from metal surfaces under 10 to 30 keV H*, H2* and Hs* bombard- 
ment. Light emission from the point of ion beam impact on the 
surface includes a ler broadened lines from excited backscattered 
neutral projectiles. Slow recoils suffer radiationless de-excitation at 
the surface so that only fast recoils survive to emit photons; the 
coefficient for radiationless de-excitation is determined by analysis of 
the line shape. Using the measured de-excitation coefficient, the 
excited backscattered flux has been predicted as a function of inci- 
dent projectile energy, and this agrees well with experiment. In a 
separate experiment the angular distribution of H* scattered from a 
surface when an H* beam is incident at an angle of 70° to the surface 
normal, has been measured directly. 


61199 Temperature dependence of He trapping 

J.; Picraux, S.T.; Eckstein, W.; Boettiger, J.; Behrisch, R. 
Planck-Institut fuer Plasmaphysik, Garching, Ger.). J. Nucl. Mater.; 
63: 120-125(1976). 

The total amount and the distributions of 9 and 15 keV 
implanted *He ions trai in polycrystalline niobium have been 
studied using the *He(d,p)*He reaction. The implantation target 
temperature was varied from 20 to 1000°C and su! it anneal 
studies were carried out for temperatures up to 1600°C. For implan- 





6314 ENERGY RESEARCH ABSTRACTS 


tation temperatures below 400°C all *He particles coming to rest in 
the target are t Between 500°C and 1000°C the trapping 


rapped. 
probability decreases gradually with increasing temperature to a few 


percent. A greater amount of helium is always retained upon anneal- 
ing of a lower temperature implant to a particular temperature than 
is retained for implantation at that temperature. 


61200 Sputtering yields of 1 to 20 keV light ions on stainless 
steel. von Seefeld, H.; Schmidl, H.; Behrisch, R.; Scherzer, B.M.U. 
(Max-Planck-Institut fuer Plasmaphysik, Garching, Ger.). J. Nucl. 
Mater.; 63: 215-221(1976). 

Sputtering yields for 1 to 20 keV H*, D*, He*, Ne* and Ar* 
ions on stainless steel films have been measured. The films with a 
thickness of 0.1 to 1 ym were sputter deposited onto polycrystalline 
Be substrates. Rutherford backscattering of 2 MeV He" ions was 
used for in situ measurement of the thickness of the stainless steel 
film. The sputtering yields were obtained from the slope of the 
decrease in film thickness with increasing sputtering ion dose. The 
measured yields agree well with yields obtained by weight loss in 
this laboratory, they are however lower than those published earlier. 


61201 Backscattering of light ions from metal surfaces. Verbeek, 
H. (Oak Ridge National Lab., TN). pp 245-261 of In Radiation 
effects on solid surfaces. Kaminsky, M. (ed.). Chicago; American 
Chemical Society (1976). 

Light ions backscattered from a solid target cause an energy 
distribution which reaches from zero to almost the primary energy. 
The number of the backscattered — and their energy, angular, 
and charge distributions d largely on the energy and the ion 
target combination. For high energies, particles are backscattered in 
a single collision governed by the Rutherford cross section. For 
lower energies, multiple collisions and the screening of the Coulomb 
potential have to be considered, which makes the theoretical treat- 
ment more difficult. This energy region is, however, of special 
interest in the field of nuclear fusion research. 


61202 Angular effects in Auger electron emission from Cu(110). 
Zehner, D.M.; Noonan, J.R.; Jenkins, L.H. (Oak Ridge National 
Lab., TN). Solid State Commun; 18: No. 4, 483-486(1976). 

Angular variations in the emission intensities of Mz,3VV (62 
eV) Auger electrons from a Cu (110) surface have been measured. 
Large changes are observed as a function of both polar and azi- 
muthal angles. Effects of the incident beam energy and angle of 
incidence have been determined, and interpretations of the data are 


Proposed. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 61196, 61217, 61240, 61304 


61203 (CONF-770579—1) Study of KLL Auger processes for 
light elements above Z = 10. Carlson, T.A.; Dress, W.B.; Nyberg, 
G.L. (Oak Rid National Lab., Tenn. (USA)). 1977. Contract W- 
7405- — 26. — — NTIS, PC A02/MF AO1. 

on electron spectroscopy; Uppsala, Sweden 
@ May’ im 


ive review is given of the KLL Auger spec- 

trum for Ah eye of the third row of the periodic table. . group 
contains the lightest elements wherein an Auger process can occur 
without the direct participation of the valence shell. Recent Auger 
spectra induced by x-ray ee on Mg, Al, and Si metals 
and their oxides are given as well as A pao iminary results on salts of 
Na and K, and for comparison, the M spectra of RbCl. Results 
were combined with previous experimental data and theory in order 
to obtain an overview. Four topi sree = ap uger processes 
are discussed: Energies, relative intensities, chemical shifts, and 
satellite structure. Interlaced throughout is a discussion of the role 
played by the chemical environment and electron correlation. 


po ny ha Orientation of fast ions excited in 
surface collisions. H.G.; Gabrielse, G.; Livingston, A.E. (Ar- 
fier National Lab., til, (USA)). 1977. Contract W-31-109-ENG-38. 
sy PC ”A02/MF AOl. 
rom 3. international conference on ion beam analysis; Wash- 
pg District of Columbia, United States of America (USA) (27 
un 


scattering of fast heavy ions (He, Ne and 

Ar at 0.05 to 3.0 Dee) from rom copper and gold surfaces was investi- 
— by measuring the distribution of the scattered ions 
ribution and observing states of polarization of light emitted 
from excited states of the scattered ions. The ion distributions 
disagree significantly with those calculated by Firsov, but agree with 
previous lower velocity measurements. The polarization is strongly 
dependent on the angle of scattering, and pont moo is shown that the 
atomic orientation depends principally upon the exit grazing angle. 
The surface collision mechanisms are discussed. 


61205 Potential constants and structure of the UF; monomer. 
Jones, L.H.; Ekberg, S. (Los Alamos Scientific Laboratory, Univer- 
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sity of California, Los Alamos, New Mexico 87545). J. Chem. Phys.; 
67: No. 6, 2591259515 Sep 1977). 

Three infrared-active UF stretching modes have been ob- 
served a UF; isolated in argon and neon matrices. From the 
frequencies and their relative intensities the structure and UF force 
constants have been estimated. It is quite clear that the molecule has 
C/sub 4v/ symmetry, the axial bond has the same strength as the UF 
bonds in UF, the radial bonds are somewhat weaker, and the axial— 
radial UF, UF’ angle is about 101° 


Nuclear corrections to molecular onal V. Refine- 
ments in ab initio normal-coordinate potential energy and property 
surfaces for water and their effect on the vibrational analysis. Ermler, 
W.C.; Krohn, B.J. (Department of Chemistry, University of Chica- 
e Chicago, Illinois 60637). J. Chem. Phys.; 67: No. 4, 1360-1374(15 

Aug 1977). 

Ab initio surfaces in reduced normal-coordinate space for 
water, for the potential energy and components of the dipole 
moment and second moment of charge about the center of mass, 
have been refined for use in calculating energies of vibration and 
expectation values of these properties in low-lying states of vibra- 
tion. The two procedural refinements consist of (i) direct fitting of 
the surfaces to values obtained at a grid of points, where the internal 
coordinates for each point have been transformed to reduced normal 
coordinates by an iterative procedure, and (ii) (small) rotation of the 
axes into coincidence with a vibrationally invariant set at each 
asymmetric configuration on the grid. The first refinement brings the 
calculated values of the constants of anharmonicity x/sub ij/ into 
much closer it with experiment. Both refinements generate 
significant changes in the fitted property surfaces. For several isoto- 
pic species of water calculated expansion coefficients are listed for 
the potential energy in reduced normal coordinates and the dipole 
moment in internal and reduced normal coordinates; expectation 
values are also given. 


61207 Normal coordinate analyses of the neutral CO; and SO, 
molecules. LaBonville, P.; Kugel, R.; Ferraro, J.R. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 60439). J. 
Chem. Phys.; 67: No. 4, 1477-1481(15 Aug 1977). 

Normal coordinate analyses for the neutral molecules COs 
and SO, were made. For the CO; molecule a trans C/sub s/ 
structure was found to be more suitable than the three-membered 
ring C/sub 2v/ bridged structure, based on frequency and isotopic 
fit and force constant transferability. Three structures were consid- 
ered for the SO, molecule: C/sub 3v/, C/sub 2v/ bridged structure, 
and C/sub s/. The C/sub s/ structure was preferred because of the 
agreement between observed and calculated frequencies and reason- 
able values for the force constants. 


61208 Photoelectron spectrum of the Xe. van der Waals mole- 
cule. Dehmer, P.M.; Dehmer, J.L. (Argonne National Laboratory, 
Argonne, Illinois 60439). J. Chem. Phys.; 67: No. 4, 1774-1775(15 
Aug 1977). 

Photoelectron spectrum of Xe formed in a supersonic expan- 
sion is reported. The results show that excited states of Xe*2 have 
dissociation energies of up to 0.37 eV. (AIP) 


61209 Photoelectron angular distribution and branching ratios for 
atomic oxygen at 304 A. Dehmer, J.L.; Dehmer, P.M. (Argonne 
National Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 67: 
No. 4, 1782-1783(15 Aug 1977). 

The angular distribution of electrons for the production of the 
4Sdegree state of O*, and the Hell branching are reported. (AIP) 


61210 earn St Ge ene conte te oS wate 
atoms and their ge ions. Sternheimer, R.M. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., A; 16: 
No. 2, 459-474(Aug tov 
In a previous paper, the quantum number k (defined to be n 
+ 1) was considered as an energy-ordering quantum number for the 
excited states of the alkali-metal atoms and the singly ionized alka- 
line-earth atoms. It was shown that the energy levels of the valence 
electron in these cases of a single electron outside a core of closed 
shells are energy ordered according to the values of k and, more- 
over, within each k group, there is a definite constant sequence of | 
values for each atom or ion as the electronic energy is increased; this 
sequence has been called the "! pattern.” In the present work, these 
considerations are extended to 33 additional spectra of atoms and 
their isoelectronic ions, which possess a single (nos or nop) electron 
or two electrons [(nos)?] outside of closed shells in their ground 
states. An additional 852 energy levels are investigated which exhibit 
k ordering with very few — In addition, these spectra 
constant | patterns, which are generally independent of k. 
us the statistics in favor of the k o: and the | patterns now 
comprise a total of 1155 levels (including 303 levels previously 
— Also discussed are the regions of validity of k ordering 
and hydrogenic o: as 0 fonction of the atomic number Z and 
the degree of ionization 
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61211 Nonexponential decay profile of the 2 *S, state of He-like 
ions. Lin, D.L.; Armstrong, L. Jr. (The Johns Hopkins ie 
Department of Physics, Baltimore, Maryland 21218). Phys. Rev., 

16: No. 2, 791-795(Aug 1977). 

A mechanism is proposed which explains the nonexponential 
decay 2 *S; 1 *S. + y (M1) recently observed in beam-foil 
experiments on He-like atoms. This mechanism suggests that the 
nonexponential nature of this decay is due to the inclusion of 
unresolved M1 satellite photons from Li-like ions. By using models 
of excited-state populations which are suggested by recent beam-foil 
experiments, we are able to calculate a decay profile of heliumlike 
sulfur which agrees with the experimental results. 


61212 4s-4p resonance transitions in highly charged Cu- and Zn- 


like ions. Reader, J.; Acquista, N. (National Bureau of Standards, 
Washington, D. C. 20234). Phys. Rev. Lett.; 39: No. 4, 184-187(25 Jul 
1977). 


The 4s-4p resonance transitions in the copperlike and zinclike 
ions from Rb to Mo have been observed by means of a low- 
inductance open spark and a 10.7-m grazing-incidence spectrograph. 
Lines belonging to highly charged ions could be distinguished by 
their abnormally large widths. The observation confirm the identifi- 
cation of the resonance lines of Mo XIII and Mo XIV in the 
Princeton University ST tokamak by Hinnov, Johnson, Meservey, 
and Dimock. 


61213 H structure of the 2s state of *He*. Prior, M.H.; 
Wang, E.C. (University of California, Lawrence Berkeley Laborato- 
ry, Berkeley, California 94720). Phys. Rev., A; 16: No. 1, 6-18(Jul 
1977). 

Using an electrostatic ion-storage device and a microwave 
state-selection technique, we have measured the hyperfine structure 
Ave of the 2s state of *He*. Our result is Ave = 1083.354 980 7(88) 
MHz (the equivalent uncertainty is 0.009 ppm). When combined 
with the 1s-state hyperfine structure Av; to make the quantity Da: 
(defined as 8Av2 - Av;), we obtain Doi(experiment) = 1.189 979(71) 
MHz. Current theory produces D2:(theory) = 1.189 801(1) MHz. 
The 178(71) Hz difference may arise from a combination of quan- 
tum-electrodynamic and nuclear structure effects which remain to be 
treated theoretically. 


61214 Use of the method of two-step photoionization and mass 
filtration for the study of the hfs of odd isotopes. Karlov, N.V.; 
Krynetskii, B.B.; Mishin, V.A.; Prokhorov, A.M. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 25: No. 7, 294-297(5 Apr 1977). 

We present experimental results of the application of the 
method of two-step photoionization and mass filtration for the 
registration of the hfs of odd isotopes of Dy and Er in samples with 
natural isotope content. 


61215 Metastability exchange in a mixture of He* and He‘ 
isotopes. Zhitnikov, R.A.; Kartoshkin, V.A.; Klement’ev, G.V.; Usa- 
cheva, L.V. (A. F. Ioffe Physico-technical Institute, USSR Acade- 
my of Sciences). Sov. Phys. - JETP (Engl. Transi.); 44: No. 5, 924- 
930(Nov 1976). 

Analytic expressions are obtained for the magnetic resonance 
line widths of 2*S; metastable helium atoms in a He*-He* mixture by 
taking into account metastability exchange. The cross sections for 
metastability exchange, 0; =o (He-He*) and o2=o (He*-He‘) are 
found in experiments on optical orientation and magnetic resonance 
of 2°S; metastable helium atoms in a He*-He‘ isotope mixture for 
various temperatures in the range 77—300°K. The temperature 
dependences of these cross sections and their relative differences 
Ao/o; are determined. An explanation is given for the behavior of 
the cross sections a; and a» and of their temperature dependence. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 61321 


61216 Spin states of d/sub :/ atoms in gaseous hydrogen and 
measurement of the fusion rate in pd/sub ./ molecule. Btstritskii, 
V.M.; Dzhelepov, V.P.; Petrukhin, V.I.; Rudenko, A.I.; Suvorov, 
V.M.; Fil‘chenkov, V.V.; Chemnitz, G.M.; Khovanskii, N.N.; Kho- 
menko, B.A. (Joint Institute for Nuclear Research). Sov. Phys. - 
JETP (Engl. Transl.); 44: No. 5, 881-885(Nov 1976). 

The fusion reaction rate A/sub F/ in the pdu mesic molecule 
is measured in experiments performed with a target H2+7%Dz2 gas 
mixture at a pressure 42 atm and exposed to the muon beam from the 
680-MeV JINR synchrocyclotron. The upper limit of the transition 
rate 1/sub d/ between the hyperfine structure levels of the du atom 
in dp (3/2)+d dy (1/2)+d collisions is also determined. The values 
A/sub F/= (.287 +- 0.022) x10® sec™' and Ad<15x10® sec™' are 
obtained. From the estimate of A/sub d/ it follows that at low 
deuterium concentrations (several percent) the population of the dp- 
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atom spin states in H2+ D2 mixtures is close to the statistical value at 
the instant of nuclear capture by the deuteron. 


61217 Calculation of rates of formation of y-mesic hydrogen 
molecules. Ponomarev, L.I.; Faifman, M.P. (Joint Institute for Nu- 
clear Research). Sov. Phys. - JETP (Engl. Transl.); 44: No. 5, 886- 
891(Nov 1976). 

The rates of formation of the ppp, pd, pty, Pn dtp and tty 
muonic molecules have been calculated and also their dependence 
on the energy of collision of the mesic atom has can investigated. 
Good agreement has been obtained between the theoretical and the 
experimental values of the rates of formation of the ppp and pdu 
mesic molecules. 


COLLISION PHENOMENA 


61218 (LBL—6214) Crossed molecular beam study rotational 
excitation of HD(J = 0 1) in collisions with He. Farrar, J.M.; 
Burgmans, A.L.J.; Parson, J.M.; Walker, R.B.; Lee, Y.T. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1977. Con- 
tract W-7405-ENG-48. Sp. (CONF-770435—1). Dep. NTIS, PC 
A02/MF AOI. 

From 6. international symposium on molecular beams; 
a Netherlands (18 Apr 1977). 

i observation is reported of rotationally inelastic scattering 
in the He + HD system in a crossed molecular beam experiment 
conducted at a collision energy of 19.3 MeV, low enough that only 
the] = 0 J = 1 rotational excitation occurs. (GHT) 


61219 (ORNL/TM—5754) Two-state and two-state plus contin- 
uum problems associated with the interaction of intense laser 

with atoms. Choi, C.W.; Payne, M.G. (Oak Ridge National Lab., 

Tenn. a Feb 1977. Coatenst W-7405- ENG. 26. 103p. Dep. 
NTIS $5.5 

Thenis. 

Two mathematical methods are utilized (one a form of adia- 
batic a and the other closely related to the Zener 
method from collision theory) in order to calculate the probability of 
three-photon ionization when strong counter propagating pulses are 
tuned very near a two-photon resonant state. In this case the 
inverted populations predicted by Grischkowsky and Loy for 
smooth laser pulses lead to larger ionization probabilities than would 
be obtained for a square pulse of equal peak power and energy per 
pulse. The line shape of the ionization probability is also quite 
unusual in this problem. A a in the ionization probability 
occurs as the lasers are tuned through the exact unperturbed two- 
photon resonance. Under proper conditions, the change can be from 
a very small value to one near unity. It occurs in a very small 
frequency range determined by the larger of the residual 
effect and the ——— duration of the pulse. Thus, the line shape 
retains a Doppler-free aspect even at power levels such that power 
broadening would dwarf even the full Doppler effect in the case of a 
square pulse of equal energy and peak power. The same mathemat- 
ical methods have been used to calculate line shapes for the two- 
photon excitation of fluorescence when the atoms see a pulsed field 
due to their time of passage across a tightly focused cw laser beam. 
Thus,the mathematical methods used above permitted accurate ana- 
lytical calculations under a set of very interesting conditions. 


61220 Kinetics studies of Ne—N2 by proton excitation. Chen, 
C.H.; Judish, J.P.; Payne, M.G. (Health Physics Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). J. Chem. Phys.; 
67: No. 6, 2713- 2717s Sep 1977). 

Charge transfer processes in Ne—Nez mixtures excited by 
weak proton beams are studied through the time-resolved fluores- 
cence spectra of N* 2(B?=*/sub u/ X*2*/sub g/). Our experimental 
data give indirect evidence of the existence of Ne*s. We also report 
the first measurements of overall ee tates for atomic and 
molecular neon ions at room temperature. The fluorescence 
of Ne—Na2 and the ratio of the fluorescence efficiency to that of 
He—N:2 are also obtained. 


61221 Legendre moment eer for calculating differential scat- 
tering cross sections from classical trajectories with Monte Carlo 
initial conditions. Truhlar, DG: Blais, N.C. (Chemical 
Laboratory, Department of Chemistry, University of Minnesota, 
Minneapolis, Minnesota 55455). J. Chem. Phys.; 67: No. 4, 1532- 
1539(15 Aug 1977). 

We present a method for obtaining continuous differential 
cross sections for molecular collisions from trajectories with initial 
conditions selected by Monte Carlo methods. It is a moment method 
and we represent the differential scattering cross section in terms of 
the moments of the normalized Legendre polynomials of the cosine 
of the scattering angle. The method is applied to five examples, for 
four of which we evaluate the necessary moments exactly. fifth 
is a realistic — of an experimentally obtained differential cross 
section. For the first four cases we can obtain satisfactory conver- 
gence with as few as 400 trajectories with the proper choice of the 
highest order moment used in the expansion. As a working criterion 
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we select as the highest order coefficient the highest order moment 
whose absolute value is larger than 0.05. Generally, the method does 
not converge any more rapidly than does the histogram method. It 
does provide a simple way of deciding the available angular resolu- 
tion in the differential cross section for a given number of trajector- 
ies. 

61222 Monte Carlo trajectories: Alignment of HBr rotational 
angular momentum as a function of scattering angle for the reaction 
H+Br. HBr+Br. Blais, N.C.; Truhlar, D.G. (University of Califor- 
nia, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 67: No. 4, 1540-1546(15 Aug 1977). 

A new quasiclassical-trajectory Legendre moment method is 
applied to calculate the expectation values of several angular-mo- 
’ mentum quantities as functions of scattering angle @ for the reaction 
H+Br. HBr+Br for a relative translational temperature of 2800 
degreeK. The calculated differential cross section is backward 
peaked. The strongest alignments found are (J'/sub z/)?/(J’)? =0.62 
at 0= 135degree, (J'/sub z prime/)?/(J')? =0.67 at 6= 100degree, and 
(J'/sub x/)?/(J')? =0.63 at 0=95degree, where J’ is the magnitude of 
HBr rotational angular momentum, the z and z’ axes are in the 
directions of the initial and final relative velocities, and the x axis is 
perpendicular to the z axis and in the plane of the z and z’ axes. 
Although the average value of L'/(L’+J'), where L’ is the orbital 
angular momentum of relative motion, is 0.70, the results differ from 
statistical-model predictions for the limiting case where L’<<J’. 


61223 Electron attachment to carbon dioxide clusters in a super- 
sonic beam. Klots, C.E.; Compton, R.N. (Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37830). J. Chem. Phys.; 67: No. 4, 
1779-1780(15 Aug 1977). 

Negative ions have been observed in a time-of-flight mass 
spectrometer with charge-to-mass ratios corresponding to (CO2)~/ 
sub n/ with 2< or =n< or =6. It is concluded that these ions are 
formed by electron attachment to clusters formed in the rapidly 
expanding CO2 beam from a sonic nozzle. (AIP) 


61224 Energy and angular distribution of electrons ejected from 
argon by 5-keV to 1.5-MeV protons. Criswell, T.L.; Toburen, L.H.; 
Rudd, M.E. (Battelle Memorial Institute, Pacific Northwest Labora- 
tories, Richland, Washington 99352). Phys. Rev., A; 16: No. 2, 508- 
517(Aug 1977). 

et sections, differential in emission energy and angle, have 
been measured for the ejection of electrons in collisions of H* with 
argon gas targets. Incident-proton energies studied were from 5 keV 
to 1.5 MeV and electron emission angles ranged from 10degree to 
160degree. Integration of the double-differential cross sections over 
emission angle and energy yield results in good agreement with 
direct measurement of total ionization cross sections. The electron 
distributions are compared to two plane-wave Born-approximation 
calculations, one using Hartree-Slater wave functions and the other 
using Hartree-Fock wave functions in the 3p-ed channel. 


61225 L-shell x-ray cross sections for Cl-Ar and Ar-Ar collisions. 
Oona, H.; Garcia, J.D.; Fortner, R.J. (Department of Physics, Uni- 
versity of Arizona, Tucson, Arizona 85721). Phys. Rev., A; 16: No. 2, 
525-530(Aug 1977). 

Measurements of total x-ray production cross sections for 
Ar’ -Ar and Cl* -Ar collisions for incident energies between 200 keV 
and 1.5 MeV are reported. For Cl* -Ar collisions, separate argon and 
chlorine x-ray production cross sections are extracted. The cross 
sections exhibit steep increases as bombarding energy is increased. 
By using existing measurements of Auger cross sections, values for 
the mean fluorescence yields as a function of bombarding energy are 
deduced. The increases in the x-ray production cross sections are 
shown to be due primarily to changes in the mean fluorescence 
yields. A qualitative explanation for the observations is proposed. 


61226 Charge-transfer and impact-ionization cross sections for 
fully and partially stripped positive ions colliding with atomic hydro- 
gen. Olson, R.E.; Salop, A. (Molecular Physics Center, Stanford 
Research Institute, Menlo Park, California 94025). Phys. Rev., A; 16: 
No. 2, 531-541(Aug 1977). 

Classical trajectory calculations have been used to predict the 
charge-transfer and impact-ionization cross sections for collisions of 
A*/sup q/ + H in the velocity range of (2—7) x 10® cm/sec. The 
calculations employ a three-dimensional Monte Carlo approach that 
uses a classical description of the H atom and the Coulomb forces 
among all particles to obtain the cross sections. The positive ions 
studied include fully stripped A*/sup q/, with q = 1—8, 10, 14, 18, 
26, and 36, and partially stripped B*/sup q/, C*/sup q/, N*/sup q/, 
and O*/sup q/, with q < or = 3. The total electron-loss cross 
sections (sum of charge exchange and impact ionization) vary only 
slightly with velocity for the higher charge states and reach a value 
of 2 x 10°'* cm? for Kr*** + H collisions. The importance of impact 
ionization relative to ciiarge transfer is found to decrease with 
increasing q in the velocity range studied. Transition probabilities 
versus impact parameters are presented for the H* + H and Ar*™* 
+ H reactions. The calculations are in reasonable agreement with 
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experimentally measured cross sections for the H*, C*/sup q/, N*/ 
sup q/, and O*/sup q/ + H systems. 


61227 Dominant Auger process in electron-impact ionization of 
Mo ions. Hahn, Y. (Department of Physics, University of Connecti- 
cut, Storrs, Connecticut 06268). Phys. Rev. Lett.; 39: No. 2, 82-84(11 
Jul 1977). 

Total ionization cross sections for the highly stripped Mo ions 
by high-energy electron impact are estimated, including both the 
direct ionization of outer-shell electrons and the excitation of inner- 
shell electrons followed by an Auger emission. For highly stripped 
ions, the excitation to discrete states predominates and enhances the 
Auger contribution. For the Mo** ions, the Auger ionization of the 
L-shell electrons dominates over the direct M-shell ionization. 


61228 Independent electron approximation for atomic scattering 
by heavy particles. McGuire, J.H.; Weaver, L. (Department of 
Physics, Kansas State University, Manhattan, Kansas 66506). Phys. 
Rev., A; 16: No. 1, 41-47(Jul 1977). 

Scattering from a multielectron target by a heavy particle is 
approximated in terms of amplitudes for scattering from individual 
target electrons. By treating the motion of the projectile classically 
and ignoring correlations, the wave function for the system is 
expressed as a product of single-electron wave functions. The prob- 
ability amplitude for scattering into specific states is then a product 
of single-electron scattering amplitudes. In this approximation, cross 
sections for excitation and ionization involving many electrons are 
expressed in terms of a binomial distribution of single-electron prob- 
abilities. The standard connection of this amplitude for multiple 
excitation and ionization, A/sup if/(B), to the corresponding scatter- 
ing amplitude, f(@), is given, and the validity of this approximation is 
discussed. 


61229 Electron ionization cross sections in the Born approxima- 
tion. McGuire, E.J. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). Phys. Rev., A; 16: No. 1, 62-72(Jul 1977). 

By use of the generalized oscillator-strength formulation of 
the Born approximation, electron ionization cross sections were 
calculated for 20 elements with 19 < or = Z < or = 54. For Kr 
and Xe, good agreement (30%) is found for the total ionization cross 
section above 300 eV. Comparison with measured cross sections for 
producing various charge states in Kr and Xe showed significant 
discrepancies, which arise from neglect of configuration interaction. 
Comparison with measured total cross sections for other elements 
show limited agreement, though the agreement improves as one goes 
to higher Z. 


61230 Scaled electron ionization cross sections in the Born ap- 
proximation. McGuire, E.J. (Sandia Laboratories, Albuquerque, 
New Mexico 87115). Phys. Rev. A; 16: No. 1, 73-79(Jul 1977). 

The results of extensive calculations on cross sections for 
electron ionization of atomic subshells are presented in a scaled 
form. In general, the scaling is nonclassical, i.c., does not vary 
inversely with the square of the ionization potential. Comparison is 
made of the scaled 2p ionization cross section with measurements on 
Ar and Au, and good agreement is found. Comparison is made with 
measurements on cross sections for electron ionization of positive 
ions. The conclusion reached is that for ions with outer shells of low 
ionization potential, the scaled atomic cross sections are inaccurate, 
and that for such ions the cross sections are better described by the 
classical scaling law. 


61231 Discrete-basis-set approach to the minimum-variance 
method in electron scattering. Levin, D.A.; Rescigno, T.N.; McKoy, 
V. (Arthur Amos Noyes Laboratory of Chemical Physics, California 
Institute of Technology, Pasadena, California 91125). Phys. Rev., A; 
16: No. 1, 157-162(Jul 1977). 

We show that the minimization of the variance integral 
provides a method for the determination of scattering wave func- 
tions which uses discrete basis functions exclusively. By using a 
separable representation of the scattering potential only one new 
class of matrix elements appears in the evaluation of the variance 
integral which is not already required in the diagonalization of the 
Hamiltonian. The choice of Gaussian basis functions for the expan- 
sion of the scattering wave function should make the method par- 
ticularly applicable to electron-molecule scattering. Some advan- 
tages and limitations of the method are discussed. 


61232 K- production in heavy-ion collisions. II. Multiple- 
and excitation in the 2po molecular orbital. Meyerhof, 
W.E.; Anholt, R.; Saylor, T.K. (Department of Physics, Stanford 
University, Stanford, California 94305). Phys. Rev., A; 16: No. 1, 169- 
189(Jul 1977). 

The present paper, one of a four-part series, examines K- 
vacancy cross sections in collisions of symmetric and near-symmet- 
ric systems produced with 12—60-MeV Br, 200—330-MeV Kr, 15— 
80-MeV I, 326—470-MeV Xe, and 90—110-MeV Pb beams. Cross 
sections are discussed from the point of view of molecular-orbital 
formation during the collision. In that model, the summed K-vacan- 
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cy cross sections of both collision partners represents essentially the 
total 2po vacancy cross section in the outgoing part of the collision. 
Experimental summed cross sections using solid targets can have 
appreciable contributions from multiple-collision effects, which are 
computed in detail. Proposed single-collision mechanisms of 2pc 
vacancy formation are also examined, but none can be established 
with certainty. The sharing of 2po vacancies on the outgoing part of 
the collision between the K shells of two collision partners is found 
to agree well with a previously derived formula based on the 
Nikitin-Demkov long-range coupling model. 


61233 K-vacancy production in heavy-ion collisions. III. isc 
excitation. Anholt, R.; Meyerhof, W.E. (Department of Physics, 
Stanford University, Stanford, California 94305). Phys. Rev., A; 16: 
No. 1, 190-208(Jul 1977). 

We discuss K-vacancy production in the higher-Z collision 
partner in very asymmetric heavy-ion collisions. In terms of an 
atomic model this process would be described as 1s-vacancy produc- 
tion, but in terms of a molecular model it would be called Iso- 
vacancy production. Experimental results from our work with 12— 
60-MeV Br, 200—330-MeV Kr, 15—80-MeV I, and 326—470-MeV 
Xe beams, and the work of others with lighter projectiles, are used 
for comparison with available theories and prescriptions for K- 
vacancy production. We discuss the binding correction model of 
Basbas et al., and semiempirical scaling law proposals made by 
Foster et al., Meyerhof et al., and Andersen et al. Since none of these 
prescriptions systematically reproduce the experimental |so-vacan- 
cy cross sections, we have developed a more detailed formula which 
stresses the transient united-atom formation during a heavy-ion colli- 
sion. Other factors influencing Iso-vacancy formation, such as Cou- 
lomb deflection, charge exchange, and electronic relativistic effects, 
are discussed. 


61234 Incoherent scattering of gamma rays by K-shell electrons. 
Spitale, G.C.; Bloom, S.D. (Lawrence Livermore Laboratory, 
Livermore, California 94550). Phys. Rev., A; 16: No. 1, 221-230(Jul 
1977). 

Differential cross sections for incoherent scattering by K-shell 
electrons have been measured, using coincidence techniques, for 
incident photons having energies of 662, 320, and 145 keV. Observa- 
tions were made of the spectral distributions of scattered photons 
emerging at scattering angles ranging from 20° to approximately 
140°. Target materials were iron, tin, holmium, and gold at 320 keV; 
tin and gold at 662 keV; and iron and tin at 145 keV. A typical 
spectrum generally displays a scattered quasi-Compton peak which 
is usually much narrower than would be expected from the bound- 
state electron motion. Rather than monotonically increasing with 
atomic number, the peak width typically reaches a broad maximum 
between Z = 50 and Z = 67 and then decreases with increasing 
atomic number. The peak, also typically, reaches a broad maximum 
width for scattering angles between 45° and 60°. No Compton defect 
is observed to within +- 20 keV. Underlying the quasi-Compton 
peak is a continuum which diverges at the low end of the scattered- 
photon spectrum for the following cases: gold, holmium, and tin 
targets for 320-keV incident photons; gold and possibly tin targets 
for 662-keV incident photons. This infrared divergence (IRD) is 
expected on general grounds and has been predicted. The observed 
IRD continuum is very nearly isotropic. 


61235 Behavior of partial cross sections and branching ratios in 
the neighborhood of a resonance. Starace, A.F. (Behlen Laboratory of 
Physics, The University of Nebraska, Lincoln, Nebraska 68588). 
Phys. Rev., A; 16: No. 1, 231-242(Jul 1977). 

Starting from the treatment of Fano for the behavior of the 
total cross section in a photoionization (or electron-ion scattering) 
experiment in the vicinity of a resonance, we present a theoretical 
formula for the behavior of an individual final-state channel in the 
neighborhood of a resonance. This result is then used to derive 
another theoretical formula for the behavior of the ratio of two 
partial cross sections (i.e., the branching ratio) in the vicinity of a 
resonance. This branching-ratio formula depends on the profile 
parameters q, I’, and rho? for the resonance, on the branching ratio 
outside the resonance, and on two new parameters which are explic- 
itly related to scattering-matrix elements and phase shifts. 


61236 Absolute C K x-ray production cross sections for 18—26- 
MeV protons on thin carbon foils. Bissinger, G.; Joyce, J.M.; Doyle, 
B.L.; Jacobs, W.W.; Shafroth, S.M. (Department of Physics, East 
Carolina University, Greenville, North Carolina 27834). Phys. Rev., 
A; 16: No. 1, 443-445(Jul 1977). 

Absolute C K x-ray production cross-section measurements 
using 18—26-MeV protons on thin carbon foils extend the range of 
previous measurements in the asymptotic region. These measure- 
ments permit extraction of the two main parameters of the asymptot- 
ic theory, viz., M?/sub tot/ = 0.84 and C/sub tot/ = 8.2, which are 
in good agreement with those obtained in previous work at lower 
energies. The ionization cross sections extracted from these measure- 
ments are compared with the predictions of the asymptotic theory as 
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well as the binary-encounter, semiclassical, and plane-wave Born 
approximation theories. 


61237 Investigation of double ionization of inert-gas atoms by 
simultaneous knockout of s and p electrons by the bombarding electron 
beam. Papp, W.Z.; Shevera, V.S.; Zapesochnyi, I.P. (Uzhgorod 
State University). JETP Lett. (USSR) (Engl. Transl.); 25: No. 1, 29- 
32(5 Jan 1977). : 

We have investigated simultaneous s and p ionization of Ne, 
Ar, Kr, and Xe atoms by electron impact, by detecting the ultrasoft 
x radiation (A ~ = 40—120 nm), produced in the decay of the states 
ns np® (*P,°, *P®210) of doubly charged ions. The energy depen- 
dences and the quantitative characteristics of the investigated phe- 
nomena are studied. ‘ 


61238 Atomic collisions in a strong electromagnetic field. Smir- 
nov, V.S.; Chaplik, A.V. (Institute of Semiconductor Physics, Siberi- 
an Division, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl. ); 44: No. 5, 913-916(Nov 1976). 

It is shown that the long-range part of the interatomic interac- 
tion is significantly altered in a strong electromagnetic field. Instead 
of the Van der Waals law the asymptotic potential is described by a 
dipole-dipole R~* law. The impact line broadening and line shift in a 
strong nonresonant field are calculated. The possibility of formation 
of bound states of two atoms in a strong light field is discussed. 


61239 Velocity distributions of excited hydrogen atoms produced 
in dissociation of hydrogen molecules by electron impact. Polyakova, 
G.N.; Erko, V.F.; Ranyuk, A.L; Pavlichenko, O.S. (Physico-techni- 
cal Institute, Ukrainian Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 5, 921-923(Nov 1976). 

The velocity distributions of excited hydrogen atoms in states 
with principal quantum numbers n=3, 4, 5, produced upon:dissocia- 
tion of hydrogen molecules bombarded by 90, 130, 300 and 1000 eV 
electrons, are studied. It is shown that the velocity distributions. have 
two peaks at 0.6 x 10° cm/sec and 3/5 x 10° cm/sec and change only - 
slightly in the electron energy range between 90 and 1000 eV. 


61240 Magnetic form factors of rare earth ions. Deckman, H.W. 
Ames, IA; Iowa State Univ. of Science and Tech. (1976). 155p. 
University Microfilms Order No. 77-1453. 

Thesis (Ph. D.). 

The magnetic scattering of neutrons by atoms has been inves- 
tigated by exploiting its similarity to the radiation problem in spec- 
troscopy. Expressions for the magnetic scattering amplitude were 
developed for cases in whcih an atom in the 1/sup n/ electronic 
configuration is described either by a relativistic or nonrelativistic 
Hamiltonian. For each of these cases, it has been shown that the 
magnetic scattering amplitude can be expressed in terms of relativis- 
tic or nonrelativistic matrix elements of magnetic and electric multi- 
pole operators. For a nonrelativistic atom, the calculation of these 
matrix elements has been separated into evaluating radial matrix 
elements and matrix elements of Racah tensors W/(sup 0,k)k/ and 
W/(sup 1,k’)k/. For a relativistic atom the effective operator ap- 
proach has been used to define effective multipole operators so that a 
relativistic result is obtained by taking matrix elements of these 
effective operators between nonrelativistic states of the atom. The 
calculation of matrix elements of these effective operators has been 
reduced to evaluating relativistic radial integrals and matrix elements 
of the Racah tensors taken between nonrelativistic states of the atom. 
It is shown tha for the case of elastic scattering by either a relativis- 
tic or nonrelativistic atom in single Russel-Saunders state, the mag- 
netic scattering amplitude can be written in the conventional form 
p(vector q)vector g/sub m/.vector sigma. General expressions for 
p(vector q) as well as elastic magnetic form factorshave been ob- 
tained. The formalism has been illustrated throughout by applying it 
to the case of scattering by rare earth ions. 


ATOMIC AND MOLECULAR THEORY 


61241 (LA-UR—77-1613) Linked-cluster perturbation theory for 
closed and open-shell systems: derivation of effective 77-electron hamil- 
tonians. Brandow, B.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 33p. (CONF-770918—1). 
Dep. NTIS, PC A03/MF AOI. 

From NATO Advanced Study Institute on electronic struc- 
ture and properties of polymers; Namur, Belgium (1 Sep 1977). 

The Brueckner—Goldstone form of linked-cluster perturba- 
tion theory is derived, together with its open-shell analog, by an 
elementary time-independent approach. This serves to focus atten- 
tion on the physical interpretation of the results. The open-shell 
expansion is used to provide a straightforward justification for the 
effective 7-electron Hamiltonians of planar organic molecules. 


61242 Energy distribution in selected fragment vibrations in dis- 
sociation processes in polyatomic molecules. Band, Y.B.; Freed, K.F. 
(Argonne National Laboratory, i Illinois 60439). J. Chem. 
Phys.; 67: No. 4, 1462-1472(15 Aug 1977). 
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The full quantum theory of dissociation processes in polyato- 
mic molecules is converted to a form enabling the isolation of a 
selected fragment vibration. This form enables the easy evaluation of 
the probability distribution for energy partitioning between this 
vibration and all other degrees of freedom that results from the 
sudden Franck—Condon rearrangement process. The resultant 
Franck—Condon factors involve the square of the one-dimensional 
overlap integral between effective oscillator wavefunctions and the 
wavefunctions for the selected fragment vibration, a form that 
resembles the simple golden rule model for polyatomic dissociation 
and reaction processes. The full quantum theory can, therefore, be 
viewed as providing both a rigorous justification for certain generic 
aspects of the simple golden rule model as well as providing a 
number of important generalizations thereof. Some of these involve 
dealing with initial bound state vibrational excitation, explicit mole- 
cule, fragment and energy dependence of the effective oscillator, and 
the incorporation of all isotopic dependence. In certain limiting 
situations the full quantum theory yields simple, readily usable 
analytic expressions for the frequency and equilibrium position of the 
effective oscillator. Specific applications are presented for the direct 
photodissociation of HCN, DCN, and CO. where comparisons 
between the full theory and the simple golden rule are preseuted. We 
also discuss the ——- of the previous theory to enable the 
incorporation of effects of distortion in the normal modes as a 
function of the reaction coordinate on the repulsive potential energy 
surface. 


61243 Gauge properties of the Hartree-Fock and random-phase 
approximations. Lin, D.L. (Department of Physics, The Johns Hop- 
kins University, Baltimore, Maryland 21218). Phys. Rev., A; 16: No. 
2, 600-605(Aug 1977). 

Gauge properties of electromagnetic and matter fields in 
atomic theories are discussed. It is shown that the equality of 
oscillator strengths in length and velocity forms and the sum rule in 
the random-phase approximation are direct consequences of perserv- 
ing gauge invariance in its transition amplitude. The Hartree-Fock 
Hamiltonian is shown to violate gauge invariance, and hence pro- 
duces unequal oscillator strengths for length and velocity forms. 


61244 Dynamic Stark splitting by coupled one- and two-photon 
resonances. Wong, J.; Garrison, J.C.; Einwohner, T.H. (Lawrence 
Livermore Laboratory, University of California, Livermore, Califor- 
nia 94550). Phys. Rev., A; 16: No. 1, 213-220(Jul 1977). 

The problem of a two-photon resonance coupled to a one- 
photon resonance through a common energy level is treated by a 
multiple-time-scale perturbation theory which reduces the many- 
level system to an effective three-level system. The one-photon 
resonance produces dynamic Stark splitting (Autler-Townes effect) 
in the two-photon resonance condition; this feature is exploited to 
suggest a means for measuring transition dipole moments. The 
combined one- and two-photon resonance conditions restrict the 
resonantly interacting molecules to a small range of velocities, thus 
eliminating Doppler orem 2 The analytical solution for the 
density matrix of the effective three-level system shows that (1) the 
lowest level can be depopulated and (2) the distribution of popula- 
tion between the upper two levels can be set at will by appropriate 
choice of the one-photon detuning or the field tale ese 
features are used to suggest an up-conversion scheme. 


61245 Rate versus Bloch equations in multiphoton ion- 
ization. Ackerhalt, J.R.; Shore, B.W. (Physics ment, Johns 
Hopkins University, Baltimore, Maryland 21218). Phys. Rev., A; 16: 
No. 1, 277-282(Jul 1977). 

The Wilcox-Lamb method of deriving rate equations from 
Bloch equations is outlined using as an example a two-level atomic 
model. Computer-generated plots directly comparing solutions of 
these rate equations and of Bloch equations for a three-level atomic 
model are illustrated. Two cases of interest are discussed: copropa- 
gating and counterpropagating laser beams. Some comments con- 
cerning collisional accessing and ionizing of atoms in a very broad 
Doppler profile are made. 


GENERAL FLUID DYNAMICS 


61246 (LBL—6136) Numerical computation of capillary surfaces 
on irregularly shaped domains by a finite element method. Albright, 
N. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
— Contract W-7405-ENG-48. 43p. Dep. NTIS, PC A03/MF 
AOl. 

The nature of capillary surfaces on several noncircularly 
symmetric domains is explored, and the suitability of the computer 
program JASON for calculating these surfaces is investigated. How 
the accuracy of the computed solution depends on various - 
eters is examined. Capil surfaces are calculated for elliptical 
cross sections. A — is described for calculating surfaces on 
cross sections with corners for values of the contact angle less than 
the critical value. This method is used to calculate surfaces on a 
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square cross section and on a circular cross section with a reentrant 
notch. 22 figures, 6 tables. 


61247 (SU—326-P30-53) Numerical methods for the first bihar- 
and for the tw 


monic o-dimensional Stokes problem. 
Glowinski, R.; Pironneau, O. (Stanford Univ., Calif. (USA)). May 
1977. Contract EY-76-S-03-0326-030. 87p. Dep. NTIS, PC A0S/MF 
AOl. 

This report describes various methods, iterative and “almost 
direct,” for solving the first biharmonic problem on general two- 
dimensional domains once the continuous problem has been —- 
mated by an appropriate mixed finite-element method. This ap- 
proach yields some well-known methods for solving the first bihar- 
monic equation as a system of coupled harmonic equations; but some 
of the methods discussed are completely new, including a conjugate 
gradient-type algorithm. Finally, the extension of the above methods 
to the numerical solution of the two-dimensional Stokes problem in 
p- connected domains (p greater than or equal to 1) through the 
stream function-vorticity formulation is discussed. 6 figures. 


61248 Dependence of effective slip on wall roughness in dilute 
polymer solutions. Saffman, P.G. (Applied Mathematics, California 
Institute of Technology, Pasadena, California 91125). Phys. Fluids; 
20: No. 10, S272-S275(2 Oct 1977). 

A hypothesis is made for the modification of a complete 
turbulence model to take account of a dilute polymer concentration. 
The equations are integrated in the wall layer and give the effective 
slip u/sub asterisk DeltaB/as functions of wall ponies and empiri- 
cal polymer properties, where u/sub asterisk/is the friction velocity 
and AB is the change of the constant in the logarithmic law of the 
wall. Results in qualitative agreement with experiment are found. 


PROPERTIES AND STRUCTURE OF FLUIDS 


61249 Bulk distribution functions and fluctuation theorems. Ziff, 
R.M. (Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Math. Phys. (N.Y.); 18: No. 9, 1825-1831(Sep 1977). 

A new integral relation linking the bulk distribution functions 
of a one phase fluid is given. It is related to the Ornstein—Zernike 
compressibility formula, which is also discussed and generalized. In 
addition, an expression is found for the probability that a region of 
volume V in an infinite system of given density and temperature 
contains exactly N particles. This enables the fluctuation—compres- 
sibility relation and its generalization to be calculated, without the 
use of the grand canonical ensemble. 


61250 Effective field of a dipole in polarizable fluids. Pollock, 
E.L.; Alder, B.J. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Phys. Rev. Lett.; 39: No. 5, 
299-302(1 Aug 1977). . 

The reaction field generated by a point dipole in a polarizable 
medium is considerably underestimated and the screening of the 
dipolar field is considerably overestimated by the classical contin- 
uum theory. The importance of the induced-dipole-induced-dipole 
contribution, particularly in reducing the screening in a 
liquid, is demonstrated by molecular-dynamics computer calcula- 
tions. 


SUPERFLUIDITY 


61251 Temperature dependence of the superfluid density in re- 
stricted determined by an oscillating U-tube technique. 


Schwenterly, S.; Pobell, F.; Reppy, J.D. (Laboratory of Atomic and 
Solid State Physics and Materials Science Center, Cornell Universi- 
om New York). J. Low Temp. Phys.; 27: No. 1, 45-74Apr 
1 b 

The temperature dependence of the superfluid density of ‘He 
in restricted geometries has been determined at temperatures ranging 
from 66 mK to 1.7 K by use of an oscillating U-tube technique. 
Compressed powders were used to produce geometries wita pore 
radii from it 10 to 20A. In contrast with bulk helium, an 
appreciable variation in the superfluid mass is observed down to 
temperatures as low as 66 mK. For the geometries investigated the 
superfluid density displays a linear temperature dependence for 
temperatures less than about 0.6 K. 


61252 Galilean presymmetry and the quantization of 

Harry L. Morrison; James V. Lindesay. (Laboratory for Nuclear 
Science and Department of Physics, Massachusetts Institute of 
Technology, en , Massachusetts). J. Low Temp. Phys.; 26: 
No. 5, 899-907(Mar 1977). 

A theorem of Jauch is used to establish symmetry ovens 
of the free energy of the state of persistent circular flow. The 
quantization of circulation is shown to follow for equilibrium flow 
States. 
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61253 Temperature dependence of the mutual friction force in 
helium near the A point. Pitaevskii, L.P. (Institute of Physics Prob- 
lems, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 25: No. 3, 154-157(5 Feb 1977). 

The temperature dependence of the mutual friction force 
between the normal and superfluid parts of rotating superfluid 
helium in the critical region near the A point is explained on the basis 
of the hypothesis of dynamic scale invariance. It is shown that the 
coefficients B and B’ in the friction force increase like (AT)/sup(Q) -2- 
alpha/6/, where a is the critical exponent of the heat capacity; this 
agrees with the experimental data. 


61254 Spin waves in a degenerate solution of He* in superfluid 
He*. Bashkin, E.P. (Institute of Physics Problems, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 1, 1-4(5 Jan 
1977). 

The possibility of propagation of zero-sound and spin oscilla- 
tions in a weak He*-He* solution is investigated. It is shown that 
only one undamped mode, a longitudinal spin wave, exists. 


61255 Rotating *He-A. Volovik, G.E.; Kopnin, N.B. (L. D. 
Landau Institute of Theoretical Physics, USSR Academy of Sci- 
ences). JETP Lett. (USSR) (Engl. Transi.); 25: No. 1, 22-245 Jan 
1977). 

It is shown that rotation of a vessel with *He-A produces a 
periodic structure consisting of unique vortices and having no singu- 
larities in the superfluid-component velocity. 


61256 Transformation of first sound into second in superfluid 
helium. Pokrovskii, V.L.; Khalatnikov, I.M. (L. D. Landau Theoreti- 
cal Physics Institute, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 5, 1036-1043(Nov 1976). 

A Hamiltonian formalism in two-fluid hydrodynamics is de- 
veloped. On the basis of the formalism the nonlinear processes of 
Cerenkov emission of second sound by first sound and decay of first 
sound into two second sounds are investigated. It is shown that for 
all temperatures T<0.9K, excluding a narrow region near T=1.2K, 
the Cerenkov-excitation threshold is below the decay threshold. 
However, the latter process becomes dominant after the decay 
threshold has been reached. For a certain range of parameters the 
steady-state regime depends strongly on the geometry and boundary 
conditions. In particular, in a broad beam of first sound, second- 
sound waves almost perpendicular to the incident wave are preferen- 
tially excited. 


OTHER QUANTUM FLUIDS 


61257 (LA-UR—77-593) Propagation of thermal waves in super- 
critical helium. Hoffer, J.K.; Dean, J.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 16p. 
(CONF-770802—1). Dep. NTIS, PC A02/MF AO1. 

From National heat transfer conference; Atlantic City, New 
Jersey, United States of America (USA) (15 Aug 1977). 

Flowing supercritical helium at a temperature near 10°K and 
a pressure near 15 atmospheres will be used as a refrigerant and 
dielectric material within both ac and dc superconducting power 
transmission lines (SPTL). Thermal disturbances caused by instabil- 
ities in either the superconductor or the refrigerator result in a 
thermal wave that travels along the cable cooling channel. If the 
amplitude of the wave is sufficiently large, the superconductor 
temperature will be raised above its operating point and the cable 
power must be shut off while the wave clears the cable. A numerical 
analysis of the transient heat transfer between the supercritical 
helium and the wall of the cooling channel has been performed that 
allows the amplitude and transit time of the thermal wave to be 
predicted. This analysis has been verified with an experimental 
model consisting of a 500-m by 4.5-mm-i.d. copper tube (L/D = 
10°) cooled by a helium refrigerator to the required temperature and 
pressure. The thermal wave was found to “reflect” from the refrig- 
erator heat exchanger with little reduction in amplitude. It was 
observed that a single initial disturbance (via a heater) generated a 
wave which made six or more transits of the cooling channel. These 
observations reveal the need for a method of damping thermal waves 
in a SPTL. 


HIGH ENERGY PHYSICS 
REFER ALSO TO CITATION(S) 61525, 61526 


61258 (COO—1195-408) Annual progress report. Wattenberg, 
A.; Simmons, R.O. (Illinois Univ., Urbana (USA). Dept. of Physics). 
Apr 1977. Contract EY-76-C-02-1195. 40p. Dep. NTIS, PC A03/MF 
AOl. 
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A summary is given of research progress in elementary parti- 
cle physics carried out at the University of Illinois and at various 
accelerator laboratories. (SDP) 


61259 Survey of the high energy physics program at Brookhaven 
National Laboratory. Hahn, H: Raw Rau, R.R.; Wanmubes, + (Brookha- 
ven National Lab., Upton, N. Y. (USA)). Phys. Rep.; 29: No. 2, 85- 
151(Jan 1977). 

About fifteen years ago the Alternating Gradient Synchro- 
tron (AGS) at Brookhaven National Laboratory be; oes for 
high energy particle physics experiments. A wi important 
results has been published, ae by four yen. oh which have 
changed the field dramatically. These discoveries are: the muon 
neutrino, ‘ysub(j); the prover minus three 2~ baryon; CP viola- 
tion in K° decay; and recently the totally unpredicted J/psi particle. 
The experimental program has broadened, matured and increased in 
scope following a large improvement program at the AGS. Major 
developments included: replacement of the original 50 MeV linear 
accelerator injector by a modern 200 MeV linac; construction of two 
new experimental areas, one for neutrino experiments and the other 
for counter-spark chamber electronics experiments, with the philos- 
ophy that nearly all circulating protons would be extracted from the 
machine and directed onto targets external to the machine; raising 
the circulating proton intensity to a maximum of 10% protons, and 
installation of a new magnet supply allowing a cycle of 2.4 seconds 
with a 1 second flat-top, or a 40% duty cycle. The paper also 
describes a crucial function of any particle physics laboratory, the 
plans and research directed toward new facilities to make available 
new regions for particle physics research. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 61273 


61260 (COO—2114-24) Search for tachyonomonopoles in cosmic 
rays. Bartlett, D.F.; Nauenberg, U. (Colorado Univ., Boulder 
(USA). Dept. of Physics and Astrophysics). May 1977. Contract 
re ea lip. (CONF-760719—33). Dep. NTIS, PC A02/ 
AOl. 
From 18. international conference on hi ~ he 
= Union_of Soviet Socialist Republics (U ep hs (15 PP ore) 196) 
Two of the most speculative particles are the 

pole and the tachyon. One conjectures that these les exit in in 
cosmic rays as a combined "tachyon monopole”. fringing mag- 
netic field of Fermilab’s 15-foot bubble chamber is used to “acceler- 
ate” the tachyon to sufficiently high energy that it can emit visible 
Cherenkov radiation. This radiation is detected by 8 botonnitiptier 
tubes mounted on the corners of a room-sized box which is 

ed from the ceiling above the bubble chamber. Two small plastic 
scintillator counters placed inside the box differentiate between 
extensive air showers and tachyon monopoles. The detector was 
exposed to cosmic rays for 50 days. During that time we have not 
recorded any tachyon mono) — The flux of such particles in 
cosmic rays cannot exceed 2.5 x 10 "> cm~*sec™! if they follow the 
earth's magnetic field lines or 1.2 x 10~'* cm~*sec™' if they do not. In 
either event this limit is at least 400 times lower than that inferred 
from a previous measurement. One did record counts from extensive 
air showers at a rate consistent with previous experiment. This rate 
was halved when the bubble chamber’s magnetic field was turned 
off. This phenomenon was likely caused by focusing of the shower 
electrons in the fringing magnetic field of the bubble chamber. 


61261 Search for narrow resonant states in e* e~ collisions near 6 
GeV. Aschman, D.G.; Coyne, D.G.; Groom, D.E.; O'Neill, G.K.; 
Sadrozinski, H.F.W.; Shinsky, K.A.; Cavalli-Sforza, M.; Goggi, G.; 
Impellizzeri, F.S.; Livan, M.M.; Pastore, F.H.; Rossini, B.; tke, 
D.H.; Barnett, B.A.; Jones, L.H; Zorn, G.T.; Biddick, C.J.; Burnett, 
T.H.; Masek, G.E.; Miller, ES.; ‘Smith, J.G.; "Stronski, J.P.; "Sullivan, 
M.K.; Vernon, WwW: Keller, LP: Lyon, DS. Jr. (Princeton’ Universi- 
ty, Princeton, New Jersey 08540). Phys. Rev. Lett.; 39: No. 3, 124- 
127(18 Aug 1977). 

Following reports of anomalous dielectron prediction in the 
mass region near 6 GeV at 400 GeV, we searched for an enhance- 
ment in the reaction e* e~ hadrons and e*e~ e*e~ at SPEAR in the 
center-of-mass energy range 5.67—6.43 GeV. The leptonic and 
hadronic cross sections show no statistically significant peaks. In this 
mass range, 95% confidence level upper limits for the decay width 
into electron pairs are less than 200 eV for a narrow resonance 
which decays predominantly either into hadrons or into electron 
pairs. 


61262 Spin analysis of charmed mesons in e* e~ annihi- 
lation. Nguyen, H.K.; Wiss, J.E.; Abrams, G.S.; Alam, M.S.; 
Boyarski, A.M.; Breidenbach, M.; DeVoe, R.G.; Dorfan, J.; Feld- 
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man, G.J.; Goldhaber, G.; Hanson, G.; Jaros, J.A.; Johnson, A.D.; 
Kadyk, J.A.; Larsen, R.R.; Lueke, D.; Lueth, V.; Lynch, H.L.; 

R.J.; Paterson, J.M.; Perl, M.L.; Peruzzi, I.; Piccolo, M.; 
Pierre, F.M.; Pun, T.P.; Rapidis, P.; Richter, B.; Schwitters, R.F.; 
Tanenbaum, W.; Trilling, G.H. (Lawrence Berkeley Laboratory and 
Department of Physics, University, Stanford, California 94720). 
Phys. Rev. Lett.; 39: No. 5, 262-265(1 Aug 1977). 

We have studied the threshold production and decay angular 
distribution of the neutral charmed mesons produced in e* e~ annihi- 
lation. We find consistency with the expected spin values of 0 and 1 
for the ground excited states D and D*, respectively. We rule out 
the alternative spin assignment of | for the D and 0 for the D*. 


WEAK INTERACTIONS 


61263 Ratio of neutral-current to charged-current cross sections 
for inclusive neutrino interactions in hydrogen. Harris, F.A.; Berge, 
J.P.; Bogert, D.V.; Cence, R.J.; Coffin, T.C.; Cundy, D.C.; Dia- 
mond, R.N.; DiBianca, F.A.; French, H.T.; Hanft, R.; Kochowski, 
C.; Louis, W.C.; Lynch, G.R.; Malko, J.; Marriner, J.P.; Nezrick, 
F.A.; Parker, S.1.; Peters, M.W.; Peterson, V.Z.; Roe, B.P.; Ross, 
R.T.; Scott, W.G.; Seidl, A.A.; Smart, W.; Stenger, V.J.; Stevenson, 
M.L.; Vander Velde, J.C. (Fermi National Accelerator Laboratory, 
Batavia, Illinois 60510). Phys. Rev. Lett.; 39: No. 8, 437-440(22 Aug 
1977). 

The ratio of neutral-current to charged-current cross sections 
is determined from a sample of events obtained in an exposure of the 
Fermilab 15-ft hydrogen bubble chamber to a high-energy, horn- 
focused neutrino beam. For evens with three or more prongs and 
with visible hadron momentum above 10 GeV/c, the ratio is 0.40 +- 
0.14. A Monte Carlo calculation assuming the Weinberg-Salam 
model is used to correct for excluded events, yielding R/sub NC/ 
CC/ = 0.48 +- 0.17. 


61264 Measurement of the decay rate for the rare process K/sub 
L/° y*p~. Shochet, M.J.; Linsay, P.; Grosso-Pilcher, C.; Frisch, 
H.J be on R.; Cronin, J.W.; Moffett, D.R. (Enrico Fermi Insti- 
tute, University of Chicago, Chicago, Illinois 60637). Phys. Rev. 
Lett.; 39: No. 2, 59-62(11 Jul 1977). 

We have measured the decay rate for K/sub L/® p* py ina 
double-arm spectrometer at the — zero-gradient synchrotron. 
Sixteen events were found, from which we calculate [ (K/sub L/°® 
pt a VT (K/sub L/®) ata) = 4.2*Y/sup ./*/sub -/o/sub ./o x 
10°¢ 


61265 Dilepton production by neutrinos in neon. Baltay, C.; 
Hibbs, M.; Hylton, R.; Kalelkar, M.; Orance, W.; Schmidt, E.; 
Cnops, A.; Connolly, P.L.; Kahn, S.A.; Murtagh, M.J.; Palmer, 
R.B.; Samios, N.P.; Tso, T.T. (Columbia University, New York, 
New York 10027). Phys. Rev. Lett.; 39: No. 2, 62-65(11 Jul 1977). 

In an exposure of the Fermilab 15-ft bubble chamber filled 
with a heavy neon-hydrogen mixture to a broadband neutrino beam, 
we have observed 81 dilepton events of the type v/sub p/ + Ne p™ 
+ e* + .... This corresponds to (0.5 +- 0.15) % of the total 
charged-current neutrino interactions. A total of fifteen neutral 
strange-particle decays (K/sub s/° ma*a~, A° pz) were found in 
these dilepton events. When corrected for detection efficiencies and 
unobservable strange particles, this is consistent with production of 
approximately one strange particle per event. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 61291 


61266 (AED-Conf—75-696-000, pp 2319-2324) Interactions of 
2.1 GeV/n ‘He, '**C, '*N and **O nuclei in emulsion. Heckman, 
H.H.; Greiner, D.E.; Lindstrom, P.J.; Shwe, H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; California Univ., Berke- 
ley (USA). Space Sciences Lab.). 1975. 

From 14. international cosmic ray conference; Munich, F.R. 
Germany (15 Aug 1975). 

In 14th international cosmic ray conference. Conference 
papers. Vol. 7. HE session. 

The interaction mean-free-path lengths for ‘He, '*C, '*N and 
*6O nuclei at 2.1 GeV/n have been measured in nuclear emulsion 
detectors. The angular distributions of Z = 1 and 2 secondaries from 
the interactions of C, N and O beams are determined, and the 
topology of projectile fragmentation of these ions is examined. 


61267 Tests of factorization from single- and double-pion produc- 
tion in 100-GeV/c p-antip and pp collisions. Rushbrooke, J.G.; Ward, 
D.R.; Ansorge, R.E.; Bust, C.P.; Carter, J.R.; Neale, W.W.; Oh, 
B.Y.; oe M.; Sionakides, G.; Smith, G.A.; Whitmore, J.; Moore, 
C.; Raja, R.; Voyvodic, L.; Walker, R.J. (Cavendish Laboratory, 
on England). Phys. Rev. Lett.; 39: No. 3, 117-120(18 Aug 


f Single- and double-pion inclusive spectra are presented for 
100-GeV/c p-barp interactions and compared with related pp data. 
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Double-fragmentation distributions are shown to be understood 
within a Mueller-Regge framework as a product of single-fragmenta- 
tion distributions. Consideration of pp and p-barp - pp distributions 
shows factorization to hold in Pomeron and in Reggeon exchanges 
independently. 


61268 Observation of a dimuon resonance at 9.5 GeV in 400-GeV 
proton-nucleus collisions. Herb, S.W.; Hom, D.C.; Lederman, L.M.; 
Sens, J.C.; Snyder, H.D.; Yoh, J.K.; Appel, J.A.; Brown, B.C.; 
Brown, C.N.; Innes, W.R.; Ueno, K.; Yamanouchi, T.; Ito, A.S.; 
Joestlein, H.; Kaplan, D.M.; Kephart, R.D. (Columbia University, 
New York, New York 10027). Phys. Rev. Lett.; 39: No. 5, 252-255(1 
Aug 1977). 

Dimuon production is studied in 400-GeV proton-nucleus 
collisions. A strong enhancement is observed at 9.5 GeV mass in a 
sample of 9000 dimuon events with a mass m/sub p* wp~/ < 5 GeV. 


61269 Angular distributions of the products of the interaction of 
1-GeV protons with “Ar nuclei. Bakanov, L.V.; Bunakov, V.E.; 
Ermakov, K.N.; Lebedev, V.D.; Miroshkin, V.V.; Nesterov, M.M.; 
Pashuk, V.V.; Stabnikov, M.V.; Tarasov, N.A.; Tverskoi, M.G. (B. 
P. Konstantinov Institute of Nuclear Physics, USSR Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 7, 313-316(5 
Apr 1977). 

A hybrid gas-liquid chamber was used to investigate the 
angular distributions of the particles produced in the disintegration 
of nuclei by 1-GeV protons. It is shown that the results can be 
described by the intranuclear cascade method. The regions with 
condensation of nuclear matter, which are produced in the develop- 
ment of the cascade process in the nucleus, are calculated. 


61270 Angular distributions of secondary particles in proton- 
nuclear interactions at 400 GeV/c. Boos, E.G.; Borisenko, A.L; 
Kazanskaya, A.N.; Morozova, P.V.; Pavlova, N.P.; Kohlmetskaya, 
A.V.; Lepekhin, F.G.; Simonov, B.B.; Adamovich, A.L; Larionova, 
V.G.; Maslenikova, N.V.; Orlova, G.1.; Tret’yakova, M.I.; Kharla- 
mov, S.P.; Chernyavskii, M.M.; Yagudina, F.R.; Abduzhamilov, S.; 
Azimov, S.A.; Gadzhieva, S.1.; Gulamov, K.G.; Petrov, V.L.; Skrip- 
nik, N.S.; Trofimova, T.N.; Chernova, L.P.; Chernov, G.M. (Alma- 
Ata—Gatchina—Moscow—Tashkent Collaboration). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 6, 283-285(20 Mar 1977). 

We have obtained the angular distributions of the secondary 
charged particles produced in the interaction of 400 GeV/c protons 
with emulsion nuclei. A comparison of the obtained distributions 
with analysis data at proton and m-meson momenta 200 GeV/c 
shows that although the general character of the angular distribution 
remains the same as before, the average number of particles in the 
pionization region has increased appreciably. 


61271 Measurement of the total cross-section difference for pp 
scattering in longitudinal spin states. Auer, I.P.; Colton, E.; Hill, D.; 
Nield, K.; Sandler, B.; Spinka, H.; Watanabe, Y.; Yokosawa, A. 
(Argonne National Lab., Ill. (USA)); Beretvas, A. (Northwestern 
Univ., Evanston, Ill. (USA)). Phys. Lett., B; 67: No. 1, 113-116(14 
Mar 1977). 

The total cross section difference has been measured for pp 
scattering in initial spin states parallel to the beam direction at beam 
momenta of 1.17, 1.47, 1.69, 1.97 and 2.49 GeV/c. This measurement 
was done in a standard transmission experiment. A striking energy 
dependence is observed with a maximum difference of -16.9 mb at 
Psub(lab) = 1.47 GeV/c. 


61272 Singularities of interactions of iron-group relativistic 
nuclei in cosmic rays with Ag and Br nuclei with maximum number of 
interacting nucleons. Baranov, D.G.; Bobkov, V.G.; Varyukhin, 
V.V.; Gagarin, Y.F.; Ivanova, N.S.; Kulikov, V.N.; Lyagushin, V.L; 
Myshkin, V.E.; Khilyuto, LG.; Yakubovskii, E.A. (A. F. Ioffe 
Physico-technical Institute, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 25: No. 2, 115-119(20 Jan 1977). 

We have analyzed the interactions of relativistic nuclei 
having the presently attainable maximum number of interacting 
nucleons. The energy spectra and angular distributions of charged 
— with energy <500 MeV are presented in various energy 

ds. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 61291 


61273 (LBL—6481) Case for charmed meson production in e* e- 
annihilation at spear. Goldhaber, G. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1977. Contract W-7405-ENG- 
48. 34p. (CONF-770543—1). Dep. NTIS, PC A03/MF A01. 
From Conference on the present status of weak interaction 
ag _ Indiana, United States of America (USA) (16 
ay . 
Evidence is presented that a new particle, a narrow resonance 
of mass 1865 MeV/c?, and its associated excited state can be identi- 





DEC. 31, 1977 


fied with the (D°.D* ) and (D*°,.D** ) doublets of charm theory. The 
D production in e~e* annihilation and various properties of the 
decay modes are considered. 54 references. (JFP) 


61274 (TID—27571, pp 99p, Paper 3) Pion—nucleon phase shift 
analyses. I. 7* p scattering from 0 to 350 MeV. Zidell, V.S.; Arndt, 
R.A.; Roper, L.D. 1976. 

In Technical progress report and proposed technical pro- 
gram. 

Energy-dependent and energy-independent partial wave anal- 
yses of the most precise of the world 7* p scattering data from 0 to 
350 MeV are presented. A unique energy-dependent solution giving 
a x” of 928 for 674 data points is obtained. Precise values for the S, P, 
and D wave scattering lengths and the A** T-matrix pole position 
and residue are reported. 


61275 phi production in 7 p collisions near threshold. Courant, 
H.; Makdisi, Y.I.; Marshak, M.L.; Peterson, E.A.; Ruddick, K.; 
Smith-Kintner, J. (School of Physics and Astronomy, University of 
Minnesota, Minneapolis, Minnesota 55455). Phys. Rev., D; 16: No. 1, 
1-6(1 Jul 1977). 

Using a secondary pion beam from the Argonne Zero Gradi- 
ent Synchrotron we have studied the process 7p __ phin in the 
region of the cross-section enhancement near kinematic threshold. 
For incident momenta between 1.6 and 2 GeV/c, we have deter- 
mined production and decay angular distributions and extrapolated 
total cross sections from a sample of about 160 phi’'s above back- 
ground. The production and decay distributions are consistent with 
isotropy over this entire incident-momentum range. The extrapolat- 
ed total cross section varies between 19 and 25 yb. 


61276 Strange-particle cross sections from 7* p interactions at 
10.3 GeV/c. Goddard, M.C.; Gilbert, D.; Key, A.W.; Gordon, H.A.; 
Lai, K.W. (Department of Physics, University of Toronto, Toronto, 
Canada MS5S 1A7). Phys. Rev., D; 16: No. 1, 7-12(1 Jul 1977). 

Cross sections are presented for production of final states 
with two strange particles from 7* p interactions at 10.3 GeV/c in a 
31.1-event/b bubble-chamber experiment. 


61277 Concerning the growth of associative multiplicity as a 
function of the transverse momentum. Abesalashvili, L.N.; Amaglo- 
beli, N.S.; Kutsidi, N.K.; Slepchenko, L.A.; Tevzadze, Y.V.; Char- 
geishvili, M.S. (Tbisili State University). JETP Lett. (USSR) (Engl. 
Transl.); 25: No. 6, 280-282(20 Mar 1977). 

The associative multiplicity is studied as a function of trans- 
verse momentum in 7p interactions at 40 GeV/c. It is found that 
when the data is examined in certain missing mass intervals, the 
model of coherent states accurately reproduces the experimental 
results. (AIP) 


61278 Angular distributions of the protons in the reaction 
a* +Xe p+xxx at 2.34 GeV/c as a background for the shock-wave 
effect. Slowinski, B.; Strugalski, Z. (Joint Institute for Nuclear 
Physics). JETP Lett. (USSR) (Engl. Transi.); 25: No. 4, 193-196(20 
Feb 1977). 

Results are presented of an analysis of the angular distribu- 
tions of protons with E/sub p/< or =30 MeV emitted with differ- 
ent numbers of secondary charged particles in 7* + Xe interactions 
at 2.34 GeV/c. The obtained distributions are compared with the 
analogous characteristics of the protons emitted in collisions of 
protons or a particles with heavy emulsion nuclei and with lead at 
70 and 17 GeV/c. It is concluded that the investigated distributions 
reveal no irregularities capable of attesting to a noticable role of the 
shock-wave mechanism in the target nuclei. 


61279 Study and comparison of the inclusive reactions 7*n 
rho°X and K~ p aati K*°X. Eisner, R.L.; Fickinger, W.; Malko, J.A.; 
Matthews, D.; O'Reilly, J.; Owens, J.F.; Robinson, D.K. (Case 
Western Reserve Univ., Cleveland, Onio (USA)); Chung, S.U.; 
Protopopescu, S.D. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Nucl. Phys., B; 119: No. 1, 1-26(14 Feb 1977). 

Data are presented on the reactions 7*n rho®+X and K~ p 
anti K*°+X at 6.0 and 7.3 GeV/c, respectively. Comparisons are 
made between these two reactions and with other reactions involv- 


ing inclusive vector meson production at different energies. 


61280 Investigation of the cross section of the (77, p) process as a 
function of the atomic number of the nucleus at an energy ~ 1 GeV. 
Abramov, B.M.; Dukhovskoi, I.A.; Kishkurno, V.V.; Kondryatuk, 
L.A.; Krutenkova, A.P.; Kulikov, V.V.; Matsyuk, M.A.; Radkevich, 
LA.; Turdakina, E.N.; Fedorets, V.S.; Chuvilo, I.V.; Antipov, LY.; 
Varlamov, V.V.; Ishkhanov, B.S.; Khrushchev, V.A.; Airapetov, 
E.A.; Andrukovich, E.V.; Bagasaryan, L.S. (Institute of Theoretical 
and Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 25: 
No. 2, 111-114(20 Jan 1977). 

We measured the dependence of the cross sections for the 
interaction of 1.43-GeV/c negative pions with atomic numbers, in 
the reaction 7~ +A p-+-all on the atomic number A of the nucleus at 
the maximum momentum transfer to the proton. We observed that 
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when the experimental cross sections are described a relation of the 

type proportionalA/sup n/ the exponent n for light nuclei (from Li 

= Cu) on approximately double the value of n for heavy nuclei (from 
u to Bi). 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


61281 Dynamical thresholds in the dual unitarization scheme. 
Sorensen, C. (Argonne National Lab., Ill. (USA)); Webber, D.M. 
(Eidgenoessische Technische Hochschule, Zurich (Switzerland). 
Inst. fuer Theoretische Physik). Nucl. Phys., B; 122: No. 2, 331- 
353(25 Apr 1977). 

Mass differences of particles produced in high-energy colli- 
sions lead to dynamical thresholds in unitarity integrals for two-body 
scattering. These thresholds are understood as being responsible for 
the rapid energy dependence of exotic-exchange and Zweig-rule- 
violating amplitudes. Processes involving twisted intermediate states, 
and consequently cancellations, in the unitarity sum are expected to 
be particularly sensitive to these thresholds. In the J-plane, the 
corresponding amplitudes are characterized by a weak leaden singu- 
larity accompanied by strong non-leading effective singularities asso- 
ciated with threshold effects. The requirement that states of even 
and odd C-conjugation be produced with equal strength in order to 
keep exotic amplitudes small at high energies can also be relaxed as a 
consequence of the said threshold phenomena. The SU(3) structure 
- ss states generated by multiperipheral duality diagrams is also 

iscussed. 


ELECTROMAGNETIC INTERACTIONS 


61282 Threshold charged-pion photoproduction and radiative pion 
capture. I. The Nucleon. Gibbs, W.R.; Gibson, B.F.; Stephenson, G.J. 
Jr. (Theoretical Division, Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. Rev., 
C; 16: No. 1, 322-326(Jul 1977). 

The transition operator for threshold charged-pion photopro- 
duction and radiative pion capture is considered as the nonrelativis- 
tic limit of the analogous relativistic operator. We demonstrate that 
the resulting nonrelativistic threshold photoproduction cross sec- 
tions are consistent with the corresponding relativistic results. In- 
cluding a model dependent N* anomalous moment contribution to 
the cross section of order (k/M)? compared with the static limit, we 
calculate a rate for mp syn in reasonable agreement with the 
known charge-exchange ae length combination vertical-bara; 
- asvertical-bar and the measured Panofsky ratio P,. 


61283 Threshold charged-pion photoproduction and radiative pion 
capture. II. 7~d_ ynn. Gibbs, W.R.; Gibson, B.F.; Stephenson, G.J. 
Jr. (Theoretical Division, Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. Rev., 
C; 16: No. 1, 327-332(Jul 1977). 

The transition operator for threshold charged-pion photopro- 
duction and radiative pion capture is utilized in its nonrelativistic 
limit to calculate the absolute rate for the 7~d_ynn reaction from a 
ls atomic orbital in the impulse approximation. Sensitivity to as- 
sumptions concerning the initial state of the m~d system and the 
short-range character of the n-n wave function in the final state is 
discussed, as is the relevance of the absolute rate to the determina- 
tion of the n-n scattering length from this reaction. 


61284 Harmonic analysis on a Lorentz group and the proton form 
factor. Skachkov, N.B.; Solovtsov, I.L. (Joint Institute for Nuclear 
Research). JETP Lett. (USSR) (Engl. Transl.); 25: No. 7, 310-313(5 
Apr 1977). 

It is shown that in terms of the relativistic relative coordinate, 
the vector mesons contribute to the spatial structure of the proton 
only at the distances larger than its constant wavelengths. 
Allowance for the contribution of the central region of the proton 
leads to an expression that describes adequately the experimental 
data. 


61285 Induced Compton scattering by relativistic electrons. Iilar- 
ionov, A.F.; Kompaneets, D.A. (Institute of Cosmic Research, 
USSR Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: 
No. 5, 930-937(Nov 1976). 

The behavior of an electron moving with arbitrary velocity in 
a given random field of intense, low-frequency radiation is consid- 
ered under conditions when the dominant electron-radiation interac- 
tion mechanism is induced Compton scattering. The evolution of the 
electron energy spectrum is investigated in the diffusion approxima- 
tion, and the equilibrium spectrum of relativistic electrons in the 
field of radiation with a high brightness temperature is found. The 
induced light-pressure force acting on a moving electron and the 
rate of induced heating of an electron gas in an isotropic radiation 
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field are calculated. It is shown that, in contrast to the well-known 
spontaneous retarding force, the direction of the induced force 
depends on the radiation spectrum. Radiation spectra for which the 
induced force accelerates an electron in a given direction right up to 
ultrarelativistic energies are found. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 61290, 61305 


61286 Heavy leptons and trimuons in an SU(3) x U(1) model. 
Langacker, P.; Segre, G. (Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19104). Phys. Rev. Lett.; 39: 
No. 5, 259-262(1 Aug 1977). 

We consider models in which heavy leptons are produced in 
neutrino reactions and then decay sequentially into trimuons. In all 
these models leptons and quarks are in the 3 or 3* representation of 
the gauge group SU(3) x U(1) 


61287 Cosmological lower bound on heavy-neutrino masses. Lee, 
B.W.; Weinberg, S. (Fermi National Accelerator Laboratory, Bata- 
via, Illinois 60510). Phys. Rev. Lett.; 39: No. 4, 165-168(25 Jul 1977). 

The present cosmic mass density of possible stable neutral 
heavy leptons is calculated in a standard cosmological model. In 
order for this density not to exceed the upper limit of 2 x 10~*° g/ 
cm, the lepton mass would have to be greater than a lower bound of 
the order of 2 GeV. 


61288 Cosmological upper bound on heavy-neutrino lifetimes. 
Dicus, D.A.; Kolb, E.W.; Teplitz, V.L. (Center for Particle Theory, 
University of Texas at Austin, Austin, Texas 78712). Phys. Rev. Lett.; 
39: No. 4, 168-171(25 Jul 1977). 

An upper bound on the lifetime of massive, neutral, weakly 
interacting lepton, v/sub H/, is derived from standard big-bang 
cosmology. Saturation of the bound and reasonable assumptions 
about the weak interaction of the v/sub H/ then yield a prediction of 
approximately 10 MeV for its mass. 


61289 Cosmic neutrino and the possibility of searching for W 
bosons with masses 30—100 GeV in underwater experiments. Bere- 
zinskii, V.S.; Gazizov, A.Z. (Institute of Nuclear Reseach, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 5, 
254-256(5 Mar 1977). 

e possibility is discussed for searching for W bosons in 
underwater experiments with the aid of the resonant reaction anti v/ 
sub e/+e” W~ hadrons. The resonance production of W bosons 
manifests itself as a narrow peak in the energy spectrum of the 
underwater nuclear-electromagnetic cascades. For W-boson masses 
30—100 GeV (resonant antineutrino energies 9 x 10'*-1 x 10'* eV) 
the resonant effect should exceed by more than one order of magni- 
tude the background due to the nonresonant neutrino events. 


STRONG INTERACTIONS, GENERAL 


61290 (COO—2220-93) Isospin restrictions on charge distribu- 
tions in decays. Peshkin, M.; Rosner, J.L. (Argonne 


ys. 
National Lab., Ill. (USA); Institute for Advanced Study, Princeton, 
N.J. (USA)). 1976. Contract EY-76-S-02-2220. 54p. Dep. NTIS, PC 
A04/MF AOI. 

The isospin properties of the semileptonic and nonleptonic 
charm-changing weak interactions lead to restrictions on the branch- 


ing ratios of the different charge states that can occur in multi- 
particle decays of charmed particles. Upper and lower bounds 
imposed by isospin invariance on these ratios, and on the average 
number of charged decay products, are calcwated for various 
charmed-particle decay modes. Simultaneous bounds on the branch- 
ing ratios of two different charge distributions in the same decay 
mode, or in isospin-related decay modes, are presented. Branching 
ratios are also calculated under the statistical postulate that all the 
allowed invariant isospin channels contribute equally and incoher- 
ently in each decay mode. 


61291 (TID—27571) Technical progress report and proposed 
technical program. (Virginia Polytechnic Inst., Blacksburg (USA). 
Dept. of Physics). 1976. Contract EY-76-S-05-4928. 194p. Dep. 
NTIS, PC A09/MF AOI. 

Theoretical and experimental research on strong interactions 
is summarized. Three I. are included for which separate ab- 
stracts are prepared. (JFP) 


61292 (UR—618) Test of quark-line rule and nonet mass formu- 
la. Okubo, S. (Rochester Univ., N.Y. (USA). Dept. of Physics and 
Astronomy). 23 Jun 1977. Contract EY-76-C-02-3065. 17p. (CONF- 
770736—1). . NTIS, PC A02/MF AO01. 
From INS international symposium on new particles and the 
structure of hadrons; Tokyo, Japan (12 Jul 1977). 
quark-line rule as well as the nonet mass formula have 
been discussed on the basis of the asymptotically free colour SU(3) 
gluon model. Experimental data suggest that the quark-line rule is 
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satisfied very well within an accuracy of 7 and 15 percent for 1~ and 
O- nonets, respectively. 


61293 Theoretical models for the angular distribution of massive 
muon pairs produced in hadronic collisions. Vasavada, K.V. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 16: No. 1, 146-151(1 Jul 1977). 

We point out that accurate measurements of the angular 
distributions of direct muons produced in hadronic collisions will 
have important consequences for various theoretical models for such 
processes. A number of models based on concepts of quark-partons 
and gluons are discussed within the context of the preliminary data 
available at present. 


61294 Relativistic strings and dual models of the strong interac- 
tions. Marinov, M.S. (Institute of Theoretical and Experimental 
Physics, Moscow). Sov. Phys. - Usp. (Engl. Transl.); 20: No. 3, 179- 
208(Mar 1977). 

A review is given of the theory of strong interactions based 
on the model in which hadrons are represented as one-dimensional 
elastic relativistic systems (‘strings’). The relation between this 
model and the concepts of quarks and partons is discussed. Basic 
results pertaining to Veneziano’s dual theory, which can be regarded 
as a consequence of the string model, and modifications of this 
theory are considered. A detailed account of the classical theory of 
strings is given. The main emphasis is on those problems which are 
important in constructing a quantum theory, namely Hamiltonian 
mechanics and conan symmetry. The quantization procedure is 
described and is shown to be self-consistent only in a 26-dimensional 
space with a special condition on the spectrum of states. A theory of 
strings with distributed spin is considered. Spin is introduced by 
means of the formalism of Grassman algebras. Quantization is then 
possible only in a 10-dimensional space. Interactions of strings take 
place by virtue of their rupture and recombination. A method of 
calculating interaction amplitudes is given. Discussions of the Koba- 
Nielsen representation, the continuum integral, and the two-dimen- 
sional conformal group are included in an appendix. 


61295 Final state hadrons in inclusive electroproduction process- 
es. Pak, N.K. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). Ann. Phys. (N.Y.); 104: No. 1, 54- 
94(Mar 1977). 

Inclusive deep inelastic electroproduction processes, in which 
one (or more) hadrons in the final state are observed in coincidence 
with the electron, are investigated using Regge-Mueller language, 
via the inclusive virtual photoproduction processes. The hadron 
distributions and generalized scaling laws are obtained. Assuming 
that Pomeron is the dominant Regge trajectory, it is a simple pole, 
and therefore factorizes at high energies. The contribution of the 
isospin-carrying secondary trajectories cause charge asymmetries in 
the central and current fragmentation regions, and these increase 
with Q%, for fixed total energy. Average multiplicity grows logarith- 
mically with energy, as in the hadronic case. However, in the 
Bjorken limit, the major contribution comes from the current frag- 
mentation region, contrary to the hadronic case; and the contribu- 
tion of central region scales, and increases with increasing w~'. 
Finally, we show that the average transverse momentum of the 
produced particles is limited, and this limit depends on the density of 
the particles in the phase space (rate of increase of average multiplic- 
ity with In s), and w. All the predictions are consistent with the data. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 61292, 61299 





61296 (BNL—22835) Physics of nucl tinucleon systems. 
Dover, C.B. (Brookhaven National Lab., Upton, N.Y. (USA)). May 
1977. Contract EY-76-C-02-0016. 22p. (CONF-770343—1). Dep. 
NTIS, PC A02/MF AO1. 

From Workshop on low energy separated beams; Upton, 
New York, United States of America (USA) (3 Mar 1977). 

treatment of nucleon-antinucleon systems physics in- 

cludes the relation between NN and anti NN forces, evidence for 
narrow anti NN resonances and bound states near threshold and 
their interpretation as quasimolecular anti NN states, constraints on 
NN potentials from anti NN scattering, and the important experi- 
ments. (JFP) 


61297 Estimation of the annihilation component in p-barp inter- 
actions. Raja, R. (Fermi National Accelerator Laboratory, Batavia, 
Illinois 60510). Phys. Rev., D; 16: No. 1, 142-145(1 Jul 1977). 

We derive formulas to estimate the inclusive distribution of 
charged pions due to annihilation which utilize p-barp-pp differences 
in a way that does not violate charge symmetry. 


61298 Determination of the 77 scattering length in the effective- 
range approximation. Kartamyshev, A.A.; Makar’in, V.K.; Mukhin, 
K.N.; Patarkin, O.0.; Sulkovskaya, M.M.; Sustarov, A.F. (I. V. 
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Kurchatov Institute of Nuclear ago JETP Lett. (USSR) (Engl. 
Transl.); 25: No. 1, 61-65(5 Jan 1977). 

We present the results of the calculation of S and P scattering 
lengths in the effective-range approximation, on the basis of a phase 
shift analysis of 7” m* interaction in the interval 360 < m/sub 7/< 
960 MeV. 


STRONG INTERACTIONS, BARYON NO.=1 


61299 (TID—27571, pp 40p, Paper 1) Isobar formalism and one 
pion exchange partial-wave cross ons in wN = am7N. Aaron, R. 
(Northeastern Univ., Boston); Amado, R.D.; Arndt, R.A.; Goradia, 
Y.; Teplitz, D.C.; Teplitz, V.L. 1976. 

In Technical progress report and proposed technical pro- 
gram. 

The partial wave isobar formalism for 7N m7N in the L-S 
coupling scheme is reviewed. The partial-wave projections of the 
one pion exchange diagrams are given, the partial wave cross 
sections for rho and epsilon production are computed numerically 
and the results are compared with recent partial wave analyses of 
aN aN. One also discusses preliminary studies concerning the 
effects of unitarity and analyticity on the 7N rhoN and wN 7A 
isobar amplitudes. 


61300 Isobar formalism and one-pion-exchange partial-wave cross 
sections in 7N am7N . Aaron, R.; Amado, R.D.; Arndt, R.A.; 
Goradia, Y.; Teplitz, D.C.; Teplitz, V.L. (Northeastern University, 
Boston, Massachusetts 02115). Phys. Rev., D; 16: No. 1, 50-61(1 Jul 
1977). 

This work is a prelude to a phase-shift analysis of rN m7N 
which we are presently performing. We here review the partial- 
wave isobar formalism for the above process and introduce the 
notation being used in our analysis. We compute the partial-wave 
projections of the one-pion-exchange diagrams because we hope to 
use the high-partial-wave contributions of these diagrams, which are 
not modified by the interactions, to remove phase ambiguities in the 
partial waves being varied. A study of the low partial waves, even 
though they violate unitarity badly, gives modest insights into the 
results of previous partial-wave analyses. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 61296, 61332, 61483 


61301 (TID—27571, pp 28p, Paper 2) A mass splitting from 7N 
partial wave analyses. Zidell, V.S.; Arndt, R.A.; Roper, L.D. 1976. 

In Technical progress report and proposed technical pro- 
gram. 

Energy-dependent partial wave analyses of the world pion- 
nucleon scattering data in the first resonance region are used to 
determine the A**-A® resonance pole mass difference. Using a K- 
matrix formalism, it is found M/sub + +/-Mo = 0.8 +- 0.40 MeV. 
Quark models generally predict a negative value for M/sub + +- 
Mo. 


61302 Inclusive cross sections for the production of particles with 
large transverse momenta on nuclei. Gedalin, E.V. (Physics Institute, 
Georgian Academy of Sciences). JETP Lett. (’SSR) (Engl. Transl.); 
25: No. 5, 257-258(5 Mar 1977). 

It is shown that the inclusive cross section for the production 
of particles with large p/sub T/ on nuclei is determined as a function 
of y and A by the two-particle inclusive cross section for the 
production of hadrons with small p/sub T/. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


61303 Regge om symmetry-breaking effects, and decays of 
old and new mesons in dual resonance amplitudes. Kuroda, M.; 
Young, B. (Deutsches Elektronen-Synchrotron DESY, Hamburg, 
Germany). Phys. Rev., D; 16: No. 1, 204-210(1 Jul 1977). 

Single-term Veneziano dual amplitudes with nondegenerate 
Regge slopes are examined in detail. Factorization of parent reso- 
nance residues and the equal-spacing rule extracted from the univer- 
sal-slope case are used to determine all the leading-meson-trajectory 
parameters in terms of that of the rho. Relations between nondegen- 
erate slopes and SU(4) -symmetry-breaking effects are discussed. 
The predicted meson mass spectra and the partial decay widths into 
two pseudoscalars are shown to agree well with data for the cases in 
which data exist. 
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APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


61304 (LBL—6237) Calculation of parity violating effects in the 
6°P/sub 1/2/-7?P/sub 1/2/ forbidden M1 transition in thallium. 
Neuffer, D.B. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). May 1977. Contract W-7405-ENG-48. 85p. Dep. NTIS, 
PC A0S/MF AOI. 

Thesis. 

Calculations are presented of the El amplitude expected in 
forbidden M1 transitions of Tl and Cs if parity is violated in the 
neutral weak e-N interaction, as proposed in a number of gauge 
models, including that of Weinberg and Salam. Valence electron 
wave functions are generated as numerical solutions to the Dirac 
equation in a modified Tietz central potential. These wave functions 
are used to calculate allowed E1 transition rates, hfs splittings, and 
Stark El transition ampitudes. These results are com with 
experiment and the agreement is generally good. The relativistic T1 
6?P/sub 1/2/-7?P/sub 1/2/ M1 transition amplitude M is also calcu- 
lated, and corrections due to interconfiguration interaction, Breit 
interaction, and hfs mixing are included. The parity violating El — 
amplitude E/sub PV/ is calculated and a value for the circular 
dichroism in the Weinberg model delta = -2.6 x 107° is obtained. 
Parity violating effects in other Tl transitions are discussed. Contri- 
butions to the M1 amplitude for the forbidden Cs 6?S/sub 1/2/-7?7S/ 
sub 1/2/ and 6?S/sub 1/2/-8?S/sub 1/2/ transitions and to the Cs 
6?S/sub 1/2/ g-factor anomaly from relativistic effects, Breit inter- 
action, interconfiguration interaction, and hfs mixing are calculated, 
and it is found that this current theoretical description is not entirely 
adequate. The parity violating El amplitude E/sub PV/ for the 6S/ 
sub 1/2/-7?S/sub 1/2/ and 6S/sub 1/2/-8?S/sub 1/2/ transitions is 
evaluated. With a measured value M/sub expt/ and the Weinberg 
value Q/sub W/ = -99, a circular dichroism delta = 1.64 x 10~‘ for 
the 6?S/sub 1/2/-7?S/sub 1/2/ transition is found. 


61305 Nonconversation of muon number in a broken SU(4) x 
U(1) gauge theory. Deshpande, N.G.; Hwa, R.C.; Mannheim, P.D. 
(Institute of Theoretical Science, University of. Oregon, Eugene, 
rae 97403). Phys. Rev. Lett; 39: No. 5, 256-258(1 Aug 1977). 
We suggest a unified gauge theory based on a spontaneously 
broken SU(4) x U(1) symmetry. It is the presence of additional gauge 
bosons in our model which is responsible for muon-number-noncon- 
serving processes. We have considered specifically p ey,» 3e, and 
+N e+N, and find that the last process is the most amenable 
to experimental detection. 


61306 Rare muon decays, heavy leptons, and CP violation. Trei- 
man, S.B.; Wilczek, F.; Zee, A. Joseph Henry Laboratories, Prince- 
ton University, Princeton, New Jersey 08540). Phys. Rev., D; 16: No. 
1, 152-157(1 Jul 1977). 

We generalize and elaborate a model recently proposed by 
Cheng and Li. It is characterized by the breakdown of separate 
conservation laws for e and pw lepton types and allows for such 
processes asp ¢ + Yy, @ 3e. Our generalization i ites the 
singly charged heavy lepton discovered in e*e~ colliding-beam 
experiments, and it opens up the possibility of introducing CP- 
violating effects in lepton reactions. We analyze the - Rae decay 
process, both with respect to rate (relative to p y) and 
spectrum, including CP-violating correlations. Other shysiooly 1 in- 
teresting features are also discussed for the gene scheme: 
neutrino “sharing” and off-diagonal neutral-current effects. 


General lepton structure with naturalness 

im, J.E. (Department of Physics, Brown University, Providence, 
Rhode Island 02912). Phys. Rev., ag § 16: No. 1, 172-180(1 Jul 1977). 
Two classes of lepton models which have na pe univer- 

sality and ye-flavor-diagonal neutral currents are studied within the 
SU(2) x U(1) gauge-theory framework. One of them has both V + 
A and V - A decaying negatively charged heavy leptons, vanishing 

ey and ~~ eee-bar decay rates, and Weinberg-Salam— 

neutral currents for known leptons. The other, which is vectorlike, 
has V - A decaying (and probably V decaying) char heavy 
leptons and nonvanishing jz eee-bar decay rates at hi orders. 
Also an updated analysis of neutrino-electron scattering is presented. 


APPLICATIONS TO STRONG INTERACTIONS 


61308 Baryon electromagnetic mass differences in the charmed- 
quark model. Lichtenberg, D.B. (Physics Department, Indiana Uni- 
versity, Bloomington, Indiana 47401). vie Rev., D; 16: No. 1, 231- 
234(1 Jul 1977). 

We consider a model in which baryon electromagnetic-mass 
differences arise from intrinsic quark-mass differences plus Coulomb 
and magnetic-moment interactions between quarks. We obtain sever- 
al inequalities relating the mass splittings of charmed and uncharmed 
baryons. By making additional assumptions about the properties of 
the baryon wave functions, we are able to obtain predictions of the 
electromagnetic mass differences of all charmed baryons belonging 
to the 120 multiplet of SU(8). 
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FIELD THEORY 
REFER ALSO TO CITATION(S) 61549 


61309 (COO—3230-6) Research in elementary particle physics. 
Technical progress report, May 1, 1976—May 29, 1977. Kirsch, L.E.; 
Schnitzer, H.J. (Brandeis Univ., Waltham, Mass. (USA). Dept. of 
Physics). 1977. Contract EY-76-S-02-3230. 15p. Dep. NTIS, PC 
A02/MF AOI. 

Research on theoretical and experimental high energy physics 
is summarized. A list of publications is included. (JFP) 


61310 Topology of gauge fields with several vacuums. Golo, 
V.L.; Monastyrskii, M.I. (Moscow State University). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 5, 251-254(5 Mar 1977). 

We consider topological invariants of gauge theories with 
several vacuums (metastable stage). A group-theoretical interpreta- 
tion of the phases in *He is given. 


61311 Multiple production of particles in models with spontane- 
ous symmetry breaking. Krive, 1.V.; Fomin, P.I.; Chudnovskii, E.M. 
(Kharkov State University; Institute of Theoretical Physics, Ukrai- 
nian Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: 
No. 4, 196-199(20 Feb 1977). 

It is shown that the existence of temperature phase transition 
in strong-interaction models with spontaneous breaking of chiral 
symmetry can lead to observable consequences in processes of 
multiple production of particles. 


61312 Symmetry of instanton solutions in gauge theories. 
Leznov, A.N. (Institute of High Energy Physics). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 4, 199-200(20 Feb 1977). 

A connection is established between solutions of the instanton 
type in gauge theories and the transformation properties with respect 
to hed me ations from the homogeneous Lorentz group. 


61313 Instability in a theory with strong coupling of vacuum 
reggeons. Manzhavidze, I.D. (Physics Institute, Georgian Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 3, 157-160(5 
Feb 1977). 

It is shown that a theory with strong pomeron coupling is 
contradictory because it includes an instability with respect to the 
parameter that determines the dependence of the inclusive particle- 
production vertices on the pomeron momentum. 


61314 Divergence of the perturbation-theory series and pseudo- 
particles. Lipatov, L.N. (B. P. Konstantinov Institute of Nuclear 
Physics, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 25: No. 2, 104-107(20 Jan 1977). 

It is shown that the asymptotic form of the coefficients of 
expansion of the Gell-Mann—Low function in scalar theories of the 
form H/sub int/=phi*/4factorial is determined by spherically sym- 
metrical solutions of the classical equations in Euclidean 4-dimen- 
sional space and by the quantum fluctuations near these solutions. 


61315 Dynamics of spherically symmetrical pulsons of large am- 
plitude. Bogolyubskii, I.L.; Makhan’kov, V.G. (Joint Institute for 
Nuclear Research). JETP ‘Lett. (USSR) (Engl. Transl.); 25: No. 2, 
107-110(20 Jan 1977). 

The existence of long-lived (tau~ 10°) stable spherically sym- 
metrical pulsons of large amplitude has been observed. Three stages 
of their evolution are distinguished. Oscillating solitons with n nodes 
—- and the scalar “particle” mass spectrum that they determine 
are found. 


61316 New Lorentz-invariant system with exact multisoliton so- 
lutions. Getmanov, B.S. (Joint Institute for Nuclear Research). JETP 
Lett. (USSR) (Engl. Transl.); 25: No. 2, 119-122(20 Jan 1977). 

A Lorentz-invariant equation is derived for a scalar complex 
field in two-dimensional space-time. Exact two-soliton solutions are 
obtained for this equation and can be generalized in trivial fashion to 
include the case of N solitons. 


SCATTERING THEORY 


61317 Multiplicity distributions and total cross section at high 
energies. Chung, B.K. (Center for Theoretical Physics and Chemis- 
try, Korea Advanced Institute of Sciences, P. O. Box 150, Cheong 
ane Ri, Seoul, Korea). Phys. Rev., D; 16: No. 1, 139-141(1 Jul 
1 

Connections between multiplicity distributions and total and 
elastic cross sections at high energies are shown to lead to a 
possibility of improving the Froissart-Martin bound. An information- 
theoretic approach is —— to give, in terms of clustering, a 
physical interpretation of the result, which is a consequence of 
ee interference among partially degenerate identical 
particles. 
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NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 61154 


61318 (BNL—19148) Starter evaluated charged particle data li- 
brary. Pearlstein, S. (Brookhaven National Lab., Upton, N.Y. 
(USA)). May 1974. Contract EY-76-C-02-0016. 28p. Dep. NTIS, PC 
A03/MF AOl. 

A starter library of cross section data for charged particle- 
induced reactions was placed in the trial formats approved for the 
Evaluated Nuclear Data File (ENDF). Data for 306 nuclides that 
span the range Z = 21 to 83 were included. These data were 
obtained from nuclear systematics, and thus represent trends in the 
data rather than precise evaluations. Types of data in the library 
include energy range, reactions, Q values, nuclides, and MAT Nos. 
Sample evaluated data are shown. The variation of peak cross 
section vs asymmetry parameter is plotted for twelve reaction types. 
12 figures. (RWR) 


61319 (BNL-NCS—50632) Compilation of requests for nuclear 
data. (Brookhaven National Lab., Upton, N.Y. (USA)). Apr 1977. 
Contract EY-76-C-02-0016. 113p. (ERDA/NDC—8/U). Dep. 
NTIS, PC A06/MF AO1. 

The purpose of this compilation is to summarize the current 
need of U.S. Nuclear Energy programs and other applied technol- 
ogies for nuclear data. It is the result of a biennial review in which 
Energy Research and Development Agency and contractors, De- 
partment of Defense Laboratories and contractors, and other inter- 
ested groups have been asked to review and revise their requests for 
nuclear data. Because of the changing and continuing character of 
the need for this information as well as the probability that current 
measurements will satisfy a portion of the requests, this report is to 
be regarded as a working document. In fact, it is maintained with 
continuing access as a computer file by the NNDC at Brookhaven 
National Laboratory. 


61320 (BNL-NCS—50640) Bibliography of integral charged par- 
ticle nuclear data. Burrows, T.W.; Burt, J.S. (Brockhaven National 
Lab., Upton, N.Y. (USA)). Mar 1977. Contract EY-76-C-02-0016. 
179p. Dep. NTIS, PC A09/MF AOI. 

This bibliography is divided into three main sections covering 
experimental, theoretical, and review references. The review section 
also includes compilation and evaluation references. Each section 
contains two subsections. The main subsection contains all refer- 
ences satisfying the criteria noted above and the second subsection is 
devoted to isotope production. The main subsections are ordered by 
increasing Z and A of the incident particle, then by increasing Z and 
A of the target nucleus. Within this order, the entries are ordered by 
residual nucleus and quantity (e.g., sigma(E)). Finally, the entries are 
ordered by outgoing particles or processes. All entries which have 
the same target, reaction, and quantity are — under a common 
heading with the most recent reference t. As noted above the 
second subsection is devoted to isotope production and is limited in 
the information it carries. Only those references which contain data 
on a definite residual nucleus or group of nuclei (e.g., fission frag- 
ments) are included in these subsections. Entries within these second 
subsections are ordered by increasing Z and A of the isot 
produced and then by quantity. All references containing data aaae 
same isotope production and quantity are grouped together. All lines 
within a group are ordered by increasing Z and A of the target and 
then of the incident particle. The final ordering is by increasing 
minimum energy. 


61321 (CALT—63-291A) Research in nuclear physics at low and 
intermediate neutrinos, and x-rays. Progress report, April 
1976—May 1977. Boehm, F. (California Inst. of Tech., Pasadena 
(USA). Norman Bridge Lab. of Physics). 23 May 1977. Contract 
EY-76-C-03-0063. 30p. Dep. NTIS, PC A03/MF AOI. 

Time reversal invariance in the electromagnetic interaction 
was studied by means of a transition in '*'Ir. The energy of Ta K x 
rays; natural widths of Ka, x rays in Ta, Tm, and Eu; and chemical 
shifts of the K-edge and K x rays in U were measured. Pionic and 
muonic x rays were studied, including the circular polarization of 
muonic transitions in Pd and Cd. Possible future experiments are also 
discussed. Completed work has been published in the appropriate 
vehicle. (RWR) 


61322 (HEDL-TME—75-130) LMFBR reaction rate and dosi- 
metry 10th progress report, June 1974—October 1975. McElroy, 
W.N. (comp.). (Hanford Engineering Development Lab., Richland, 
bg (USA)). Aug 1976. Contract E(45-1)2170. 218p. Dep. NTIS 
Separate abstracts have been prepared for 25 for 
appearance in ERA. (SDF) — 





DEC. 31, 1977 


61323 (HEDL-TME—75-130, pp BNL.1-BNL-13) Evaluated 
cross section libraries. Maqurno, B.A. Aug 1976. 

In LMFBR reaction rates and dosimetry 10th progress report, 
June 1974—October 1975. 

The dosimetry tape (ENDF/B-IV tape 412) was issued in a 
general CSEWG distribution, August 1974. The pointwise cross 
section data file was tested with specified reference spectra. A group 
averaged cross section data file (620 groups based on tape 412) was 
tested with the above spectra and the results are presented in this 
report. 


61324 (LA—6893-PR) Applied nuclear data research and devel- 
opment. Progress report, January 1—March 31, 1977. Baxman, C.I1.; 
Young, P.G. (comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jul 1977. Contract W-7405-ENG-36. 40p. Dep. NTIS, PC A03/MF 
AOl. 

The activities of the Los Alamos Nuclear Data Group for the 
period January | through March 31, 1977, are described. Work was 
carried out in the following areas: theory and evaluation of nuclear 
cross sections; nuclear cross section processing; consistency analysis 
of differential and integral neutronics data: thermonuclear tritium 
production; and fission-product, actinide, and decay data. Most of 
the individual reports are rather short. Calculated values are present- 
ed, but there is little in the way of experimental results. It may be 
assumed that completed work will be reported in the usual channels. 
20 figures, 8 tables. (RWR) 


61325 (NEANDC(E)—182U(Vol.3)) Central Bureau for Nucle- 
ar Measurements, Geel, Belgium. Nuclear data progress report 1976. 
(Commission of the European Communities, Geel (Belgium). Central 
Bureau for Nuclear Measurements). 1976. 35p. (INDC(2UR)—010/ 
G). Dep. NTIS, PC A03/MF AOI. 

Work in the following areas is summarized: fast neutron data, 
resonance neutron data, standard neutron cross section data and 
related investigations, nonneutron nuclear and atomic data, sample 
and target preparation, and accelerators. The summaries are very 
short, usually less than one page in length, but some do present data. 
A list of publications for the year is also included. (RWR) 


61326 (ORNL—5280) Neutron Physics Division progress report 
for period ending February 28, 1977. Maienschein, F.C. (Oak Ridge 
National Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 
176p. Dep. NTIS, PC A10/MF AOl1. 

Summaries are given of research progress in the following 
areas: (1) measurements of cross sections and related quantities, (2) 
cross section evaluations and theory, (3) cross section processing, 
testing, and sensitivity analysis, (4) integral experiments and their 
analyses, (5) development of methods for shield and reactor analyses, 
(6) analyses for specific systems or applications, and (7) information 
analysis and distribution. (SDF) 


61327 (UCID—17271-77) E-Division activities report: FY 1977. 
Barschall, H.H. (comp.). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Aug 1977. Contract W-7405-ENG-48. 23p. 
Dep. NTIS, PC A02/MF AO!. 

This report describes some of the activities in E (Experimen- 
tal Physics) Division. E Division carries out basic and applied 
research in atomic and nuclear physics as well as in other areas 
related to the missions of the laboratory. The present report de- 
scribes activities in the following areas: fission, gamma rays from 
inelastic scattering and capture, neutron cross sections deduced from 
proton experiments, neutron cross sections of tritium and of Os 
isotopes, statistics of nuclear energy levels, search for nuclear iso- 
mers, integral experiments, accelerator development, atomic physics, 
dense plasma focus, safeguards, high-power microwaves, fast-neu- 
tron diagnostics for MFE experiments, material science, hydrogen 
depth profiling, and biomedical studies. 


61328 (UCRL—50400(V ol.17)(Pt.A)) Integrated system for pro- 
duction of neutronics and photonics calculational constants. 
LINEAR (Version 77-1): linearize data in the Evaluated Nuclear Data 
File/Version B (ENDF/B) format. Cullen, D.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Jan 1977. Con- 
tract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF AO1. 

We have written a computer code called LINEAR that both 
converts evaluated cross sections in the ENDF/B format to linear- 
linear interpolatable form and thins those sections already in that 
form. The main advantage of the code is that it eliminates the need 
for any subsequent code to consider anything but linear-linear data. 


61329 Nuclear Data Sheets. Ewbank, W.B.; Bertrand, F.E. (Oak 
Ridge National Laboratory P. O. Box X Oak Ridge, Tennessee 
37830, U.S.A.). Nucl. Data Sheets; 21: No. 2, 201-322(Jun 1977). 

References, key words, key numbers, and reaction indexing 
are given for all literature received by the Nuclear Data Project or 
assigned key numbers between December 16, 1976 and April 
1977.(AIP) 
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61330 Nuclear data sheets. Ewbank, W.B.; Bertrand, F.E. (Oak 
Ridge National Laboratory, P. O. Box X, Oak Ridge, Tennessee 
37830, U.S.A.). Nucl. Data Sheets; 20: No. 4, 429-549(Apr 1977). 

Key numbers and words, reaction index, and references are 
given for all literature received by the Nuclear Data Project or 
assigned key numbers between August 16, 1976 and December 15, 
1976.(AIP) 


61331 Nuclear data sheets. Ewbank, W.B.; Bertrand, F.E. (Oak 
Ridge National Laboratory, P. O. Box X, Oak Ridge, Tennessee 
37830, U.S.A.). Nucl. Data Sheets; 20: No. 1, 1-72(Jan 1977). 

Key numbers and key words, reaction index, and references 
are given for all literature received by the Nuclear Data Project or 
assigned key numbers between April 16, 1976 and August 15, 
1976.(AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 61332 


NUCLEAR REACTIONS AND SCATTERING 


61332 (LA-UR—77-1525) Few nucleon problem with realistic 
nucleon—nucleon interactions. Kloet, W.M. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 15p. 
(CONF-770674—1). Dep. NTIS, PC A02/MF AO1. 

From Nucleon-nucleon interaction meeting; Vancouver, 
Canada (27 Jun 1977). 

e few-nucleon problem with realistic nucleon-nucleon in- 
teractions is briefly reviewed. Consideration is limited to energies 
below 300 MeV. Specific phenomena discussed include the trinu- 
cleon bound state, N-d elastic scattering, N-d breakup reactions, and 
polarization effects. 


61333 Resonating-group study of p + a scattering from 68 to 125 
MeV. Thompson, D.R.; Brown, R.E.; LeMere, M.; Tang, Y.C. 
(School of Physics, University of Minnesota, Minneapolis, Minneso- 
ta 55455). Phys. Rev., C; 16: No. 1, 1-6(Jul 1977). 

The resonating-group method, together with a phenomenolo- 
gical consideration of reaction effects, is used to analyze p + a 
scattering data at the relatively high c.m. energies of 68, 80, and 
124.8 MeV. The nucleon-nucleon potential employed contains a 
weakly repulsive core and yields a reasonably satisfactory descrip- 
tion of not only the two-nucleon scattering data but also the essential 
properties of the a particle. The result shows that satisfactory 
agreement with experiment can be obtained. In particular, it is found 
that, because of the use of a totally antisymmetric wave function, the 
scattering behavior at large angles is adequately described. 


61334 Second-order pion-nucleus optical potential. Lee, T.H.; 
Chakravarti, S. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., C; 16: No. 1, 273-283(Jul 1977). 

The second-order pion-nucleus optical potential is expressed 
in momentum space in terms of the 7N off-shell t matrix and the NN 
correlation function. The dependence of the 7N t matrix on the total 
aN momentum is determined within the framework of relativistic 
particle quantum mechanics. Numerical results are presented for 7- 
*He scattering. It is found that the NN correlations tend to decrease 
the forward elastic cross sections by a factor of about 1.5 at low 
energy, E/sub 7/MeV. At higher energies the main effect of the NN 
correlations is to increase the differential cross section at large 
angles. The effect of NN correlations on the total cross section and 
the pion wave function is also found to be important. A study of the 
dependence of the calculated cross sections on the range parameters 
of the aN t matrix and of the NN correlations suggests that the low- 
energy pion-nucleus scattering data cannot be adequately described 
by an optical model constructed from the first- and second-order 
terms in an expansion in terms of the 7 N t matrix. 


61335 Neutron-proton bremsstrahlung: One-pion-exchange cur- 
rent. Bohannon, G.E.; Heller, L.; Thompson, R.H. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 87545). Phys. Rev., C; 16: No. 1, 284- 
291(Jul 1977). 

The order eg? and the Ass excitation parts of the one-pion- 
exchange neutron-proton electromagnetic current have been includ- 
ed in a calculation of the np bremsstrahlung cross section. The order 
eg? exchange current was found to have a large effect. We have 
shown that the one-pion-exchange current operator can be very well 
approximated by its zero-photon-energy limit for the existing experi- 
ments. By comparison with other work which uses this same ap- 
proximation but which includes all nonlocal and exchange terms of 
the potential, we have concluded that contributions to the two-body 
current other than one-pion exchange are also important. 
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61336 Threshold 7° photoproduction from complex nuclear tar- 
géts. Vergados, J.D.; Woloshyn, R.M. (Department of Physics, 
University of Pennsylvania, Philadelphia, Pennsylvania 19174). Phys. 
Rev., C; 16: No. 1, 292-307(Jul 1977). 

The photoproduction of neutral pions near threshold from 
complex nuclear targets is investigated. Momentum dependent terms 
in the photoproduction operator and a two-nucleon charge exchange 
production mechanism are included. Various selection rules related 
to the quantum numbers of the nuclear states involved are discussed. 
Differential cross sections for pion energies <7.5 MeV from ‘He 
and *Li are calculated using realistic shell model wave functions. 
The effects of distortion of the pion wave function are found to be 
small, but the two-nucleon charge exchange mechanism is found to 
dominate the coherent production from J not = 0 targets near 
threshold. 


61337 Elastic neutron scattering from distributed fusion neu- 
trons, deuterium, tritium, lithium, and multigroup rate coefficients. 
Wienke, B.R.; Seamon, R.E. (Los Alamos Scientific Lab., NM). 
Nucl. Sci. Eng.; 63: No. 3, 236-241(Jul 1977). 

Rate coefficients and normalized differential scattering rate 
distributions for (n-n), (n-d), (n-t), and (n-®Li) elastic reactions for 
radially translating Maxwellian-distributed targets are examined for 
energy and temperature ranges related to fusion energies. For these 
reactions, both asymptotically constant cross sections and cross 
sections decaying inversely as the relative speed are treated. For the 
(n-d), (n,t), and n-®Li) cases, actual multigroup cross sections are 
employed in the energy range from 0 to 17 MeV, while the (n-n) 
interaction is treated in the hard sphere limit. Some results for 
various incident and final neutron —_—— at a target temperature of 
2 MeV are listed, and conclusions from an extensive numerical 
analysis are given. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61266 


61338 (BNL-NCS—22500, pp 106-107, 115) *H(a,*Li)n reac- 
tion at zero degrees. Brown; Haglund; Jarmie; Ohlsen. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61339 (BNL-NCS—22500, pp 124, 129) Accurate measurement 
< the proton—proton elastic scattering at 19.700 MeV. Jarmie; Jett. 
ar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61340 Neutron source reaction cross sections. Jarmie, N.; Jett, 
J.H. (Los Alamos Scientific Laboratory, University of California, 
= Alamos, New Mexico 87545). Phys. Rev., C; 16: No. 1, 15-17(Jul 
1977). 

Accurate differential cross sections have been measured for 
the reactions *H(d,*He) n at 12.305 MeV, for *H(p,*He) n at 13.600 
MeV, and *H(t,*He) n at 20.000 MeV. The relative error for most of 
the data is on the order of 1% and the scale error is less than 1%. 
The data are used to give absolute normalizations to the measured 
neutron spectra from these reactions and will be useful in the 
analysis of mass-4 and mass-5 systems. 


61341 Reaction measurements and analyses for *He + ‘He at 
15.95 MeV (c.m.). Koepke, J.A.; Brown, R.E. (John H. Williams 
Laboratory of Nuclear Physics, University of Minnesota, Min 
lis, Minnesota 55455). Phys. Rev., C; 16: No. 1, 18-30(Jul 1 1977), 
A study has been made of the proton and a-particle yields 
from the 28. MeV (lab) bombardment of *He by *He. From these 
measurements a total reaction cross section o/sub R/ of 433 +- 10 
mb was deduced. A reaction-model analysis of the a-particle contin- 
uum revealed a significant contribution from the sequential reaction 
*He + *He *Li(2.18) + p a +d + pin which the breakup of the 
excited *Li nucleus is nearly isotropic in its rest system. A phase- 
shift study was performed for *He + ‘He elastic scattering at this 
energy using our o/sub R/ value as a constraint. A pronounced 
odd-even dependence of the real parts of the ifts on the 
orbital angular momentum was found. The results of this work are 
compared with other experiments, optical-model and phase-shift 
analyses, and resonating-group calculations. 


61342 Measurement of the proton spectrum from the *H(n,p)2n 
reaction at 13.98 MeV and the neutron-neutron scattering length. 
Haight, R.C.; Grimes, S.M.; Anderson, J.D. (Lawrence Livermore 
Laboratory, Livermore, California 94550). Phys. Rev., C; 16: No. 1, 
97-106(Jul 1977). 
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The spectrum of protons from the *H(n,p)2n reaction at . 
sub n/ = 13.98 MeV has been measured at theta-bar/sub p/'= 1.. 
with a magnetic-quadrupole-doublet charged-particle spectromete1 
The experimental resolution of 200 keV is more than a factor of 2 
improvement over that of previous measurements. The high energy 
peak in the proton spectrum due to the neutron-neutron final state 
interaction has been analyzed to yield a value of the neutron-neutron 
scattering length a/sub n n/. Comparison of these data with an 
impulse approximation calculation and with exact three-body calcu- 
lations indicates a value of a/sub'n n/ which is significantly more 
negative than the accepted value of a/sub n n/ = -16.6 +- 0.5 fm. 


61343 Thermonuclear reaction rate for d + °Li reac- 
tions. Elwyn, A.J.; Monahan, J.E.; Serduke, F.J.D. (Argonne Na- 
tional Lab., IL). Nucl. Sci. Eng.; 63: No. 3, 343-346(Jul 1977). 

Thermonuclear reaction-rate and reactivity parameters calcu- 
lated as a function of kT (for kT values from 1 to 1000 keV) are 
presented for all outgoing channels in nuclear reactions initiated by 
deuterons on ®Li. The results are based on recent experimental (d + 
®Li) reaction cross sections and a newly derived cross-section ex- 
trapolation expression. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


RADIOACTIVE DECAY 


61344 B spectra of '*B and '*N reanalyzed. Wu, C.S.; Lee, 
Y.K.; Mo, L.S. (Columbia University, New York, New York 10027). 
Phys. Rev. Lett.; 39: No. 2, 72-75(11 Jul 1977). 

Reanalysis of our experimental results on '*B and 'N pro- 
vides shape factors that yield (a/sub -/° - a/sub +/°)/sub exp/ = + 
(0.86 +- 0.24) % MeV~', still in good agreement with the theoretical 
prediction of (a/sub -/°- a/sub +/°)/sub theo/ = + 0.86% MeV™'. 
The experimental evidence for the conserved-vector-current theory 
as manifested in the mass-12 traid is on no less firm ground than it 
was at the time of our previous publication. 


ENERGY LEVELS AND TRANSITIONS 


61345 Dineutron cluster states in '*O. LeMere, M.; Tang, Y.C.; 
Thompson, D.R. (School of Physics, University of Minnesota, Min- 
oT is, Minnesota 55455). Phys. Rev., C; 16: No. 1, 475-476(Jul 
1 J 

The nucleus '*O is studied with a wave function which 
represents a dineutron-plus-'*O cluster configuration. The result 
indicates that the dineutron clustering effect may be quite important 
for the structure of the three lowest states in this nucleus. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61337, 61509 


61346 Time-dependent Hartree-Fock calculations for '*N+ '*C 
reactions. Maruhn-Reswani, V.; Davies, K.T.R. (Oak Ridge National 
Lab., Tenn. (USA)); Koonin, S.E. (California Inst. of Tech., Pasade- 
na (USA) Phys. Lett., B; 67: No. 2, 134-138(28 Mar 1977). 
Time-Dependent Hartree-Fock calculations are presented for 
the mass asymmetric sy 4N+"C in the ran 
20< =Esub(cm)< =114. A simplified effective interaction of 
Skyrme form has been used the orbital angular motion of the 
ions has been treated in the rotating frame approximation. The 
overall magnitude of the calculated fusion cross-section is in agree- 
ment with experiment. The calculated differential cross section for 
direct inelastic reaction products is proportional to 1/sin theta. This 
is in contrast to the exponential decrease observed experimentally. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 61350 


61347 Electromagnetic transitions in “°C and '*N. Marrs, R.E.; 
Adelberger, E.G.; Snover, K.A. it of Physics, ang f 
of Washington, Seattle, Washington 98195). Phys Rev., C; 16: No. 1 
61-75(Jul 1977). 

The absolute and — y-decay strengths of the lowest T 
= 3/2 levels in “°C and “N pel using the *C(p,yo)"*N, 
"B(*He,py)C, and MBCHeany)™ ~~ » ey combining the 

resent results with measurements, reduced asymmetries of 
(°C)/B (#®N) - 1 = -0.07 +- 0.13, Oszeup + 1.2//sub -0.6/, < 
or =0.83 +- 0.29, and -0.04 +- 0.14 are obtained fi for the yo(Mi), 
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Yyo(E2), y:(E1), and y2(M1) transitions, respectively. All of the 
known mirror y transitions in mass 13 are summarized and compared 
with theoretical calculations and with the analogous 8 decays of °B 
and "QO. Upper limits of 2—7 % are placed on the relative size of 
the isotensor transition matrix elements for the M1 transitions. 
Changes in the radial wave functions induced by binding energy 
differences in °C and '*N do not account for the observed asymme- 
try of the well known El decays of the first excited states. This 
provides clear evidence of charge dependent parentage differences 
in the T-allowed components of the nuclear wave functions. For the 
lowest T = 3/2 levels in °C and '*N we find ['/sub y//T (2C) = 
(0.396 +- 0.030) %, ['/sub y//T'/sub p/0(?*N) = (12.1 +- 1.1) %, 
I’/sub p/OP/sub y//T (#*N) = (5.79 +- 0.20) eV, ['/sub total/(#*C) 
= (5.88 +- 0.81) keV, and ['/sub total/(**N) = (0.86 +- 0.12) keV. 
A new efficiency calibration standard at E/sub y/MeV is provided 
by our measurement of the '*C(p,yo)'*N thick-target resonant yield, 
Y/sub R/ = (6.83 +- 0.22) x 10° yo's per incident proton. 


61348 Mutual excitation near the Coulomb barrier in the '*C + 
2C 2C* + 12C* reaction. Braithwaite, W.J.; Obst, A.W. (Center 
for Nuclear Studies, University of Texas at Austin, Austin, Texas 
78712). Phys. Rev., C; 16: No. 1, 224-226(Jul 1977). 

An excitation function has been measured for *C + *C 
mutually excited to both first excited states, using ‘y pairs detected in 
any two of four closely packed 12.5-cm x 12.5-cm Nal detectors. 
Both W-bar (90°)/W-bar (180°) and W-bar (90°) + W-bar (180°) 
vary smoothly with bombarding energy, in disagreement with recent 
predictions of sharp resonant structure. 


MOMENTS AND SPIN 


61349 (AD-A—036281) Explicit demonstration of spinor charac- 
ter for a spin-1/2 nucleus via NMR interferometry. Technical report. 
Stoll, M.E.; Vega, A.J.; Vaughan, R.W. (California Inst. of Tech., 
Pasadena (USA). Div. of Chemistry and Chemical Engineering). 
Feb 1977. Contract N00014-75-C-0960. 12p. (TR—4). NTIS PC 
A02/MF AO. 

The results of a nuclear magnetic resonance experiment are 
presented which directly demonstrate the spinor character of a spin- 
1/2 nucleus, '*C. The interferometric spectroscopic technique used 
and its potential applications are discussed. 


61350 Determination of the static quadrupole moment of the 
1,98-MeV 2* state in '*O. Flaum, C.; Barrette, J.; LeVine, M.J.; 
Thorn, C.E. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev. Lett.; 39: No. 8, 446-449(22 Aug 1977). 

The static quadrupole moment of the first 2* state in '*O has 
been determined using reorientation effect in the Coulomb excitation 
of **O projectiles. For constructive interference from the coupling 
through the second 2* state, the values obtained are Q.+ = - (0.073 
+- 0.027) e x b and B (E2, 0* = 2;*) = (0.004 53 +- 0.0025) e? x b?. 
Our result for Q.+ strongly disagrees with a recent measurement 
[Q.+ = - (0.19 +- 0.02) e x b)] but is consistent with theoretical 
calculations [Q2 = (0.03 - 0.06) e x bj. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61266, 61509 


61351 (BNL-NCS—22500, pp 33-34) Direct and resonance pho- 
toneutron of ‘70. Laszewski, R.M.; Holt, R.J.; Jackson, 
H.E. Mar 1977. 


In Reports to the ERDA Nuclear Data Committee. 


61352 (BNL-NCS—22500, pp 106, 108, 116) Total cross section 
of *Be, '° "'B and ** °C from 1.0 MeV to 14 MeV. Auchampaugh, 
R.; Plattard, S. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61353 (BNL-NCS—22500, pp 114) Tritium production from 
¢ reactions. Ra 


Lifa,a) and ‘Li(n,n'a) 
Ellis. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


gan; Hemmendinger; Shunk; 


61354 (BNL-NCS—22500, pp 125, 133-134) Scattering of polar- 
ized tritons by °Be and '*C. Schmelzbach; Hardekopf; Haglund; 
Ohlsen. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61355 (BNL-NCS—22500, pp 276-286) Fast neutron differential 
cross sections. Purser, F.O.; Gould, C.R; Lisowski, P.W. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 
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61356 Cross sections for gamma-ray production by fast neutrons 
for 22 elements between Z = 3 and Z = 82. Dickens, J.K.; Mor 
G.L.; Chapman, G.T.; Love, T.A.; Newman, E.; Perey . FG. ( 
Ridge National Lab., TN). Nucl. Sci. Eng.; 62: No. 3 515- 531(Mar 
1 

Cross sections for the production of gamma rays with ener- 
gies of 0.3 < E/sub y/ < 10.5 MeV have been measured as a 
function of neutron energy over the range 0.1 < E/sub n/ < 20.0 
MeV. Results were obtained for 22 elements that are commonly 
encountered in the calculation of radiation effects. The measure- 
ments were made using a heavily shielded Nal detector in conjunc- 
tion with the white neutron spectrum from the Oak Ridge Electron 
Linear Accelerator. Incident neutron energies were determined by 
time-of-flight over a 47-m flight path, while gamma-ray energy 
distributions were obtained from pulse-height unfolding techniques. 
Elemental differential cross sections are presented for Li, C, N, F, 
Mg, La Si, Ca, V, Cr, Fe, Ni, Cu, Zn, Nb, Mo, Ag, Sn, Ta, W, Au, 
an 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61356 


61357 (BNL-NCS—22500, pp 47-48) Implications of failure of 
Porter—Thomas statistics for light nuclides and its relevance to 
nuclear energy programs. Chrien, R.E.; Kopecky, J. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61358 Transition between light- and heavy-ion elastic scattering. 
DeVries, R.M.; Goldberg, D.A.; Watson, J.W.; Zisman, M.S.; 
Cramer, J.G. (Nuclear Structure Research Laboratory, University of 
Rochester, Rochester, New York 14627). Phys. Rev. Lett.; 39: No. 8, 
450-453(22 Aug 1977). 

We have measured the elastic scattering from **Si of 135.1- 
MeV ®Li and 186-MeV "C ions. The shapes of the angular distribu- 
tions and the resultant optical-model analyses indicate that *Li 
scattering is quite similar to that of light ions, while '*C ions behave 
like heavier ions. Thus there — to be a pronounced and quite 
rapid transition of scattering characteristics with projectile mass. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


61359 Doorway state structure in neutron cross sections for **Fe. 
Kirouac, G.J. (Knolls Atomic Power Laboratory, Schenectady, 
New York 12301). Phys. Rev., C; 16: No. 1, 133-159(ul 1977), 

Intermediate structures in the s- and d-wave elastic and 
inelastic neutron scattering cross sections of **Fe are explained on 
the basis of a doorway state model. A particle-vibrator coupling 
model is used to calculate the cross sections from which resonance 
energies and widths of the doorway states are extracted. No adjust- 
able parameters are used in the calculations. Doorway state reson- 
ances in both the 1/2* elastic scattering channel and the 3/2* elastic 
and inelastic scattering channels can be accounted for by a (d/sub 5/ 
2/ direct-sum 2°) doorway state configuration in which a single 
quasibound d/sub 5/2/ neutron in °’Fe is coupled to the first 2* state 
of the °*Fe target. The agreement obtained between the calculations 
and the observed intermediate structure widths as well as the 
summed compound nucleus fine structure widths is good. Doorway 
state resonances in the p-wave neutron channels which result from 
(d/sub 5/2/ direct-sum 3~ ) configurations are also calculated. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 


61360 Nuclear data sheets for A=56. Auble, R.L. (Oak Ridge 
National Laboratory, Oak eh. , Tennessee 37830). Nucl. Data 
Sheets; 20: No. 3, 253-326(Mar 19 

Nuclear structure data available through December 1976 are 
compiled, and adopted level properties are given. The bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
giv en in the text. All drawings, tables, and comments are juced 
tom the computerized Evaluated Nuclear Structure ta File 
(ENSDF). Any additions or corrections desired by the users should 





6328 ENERGY RESEARCH ABSTRACTS 


be addressed to the compilers for maintenance and updating of the 
computer file. 


61361 Half-life of °*Co. Anderson, M.E. (Mound Lab., Miamis- 
burg, OH). Nucl. Sci. Eng.; 62: No. 3, 511-514(Mar 1977). 

The half-life of **Co was redetermined to be 77.12 +- 0.10 
days by counting neutrons from the D(y,n) reaction. 


ENERGY LEVELS AND TRANSITIONS 


61362 (ANL-PHY—1971A) Study of the °’V nucleus with the 
(*He,d), (°He,a), (*He,p), and (*He,py) reactions. Smith, J.W. (Ar- 
gonne National Lab., Ill. (USA)). Jun 1971. Contract W-31- 
109ENG-38. 183p. Dep. NTIS, PC A09/MF AO! 

The nucleus *°V with a ground-state configuration (7f/sub 7/ 
2/)3(vf/sub 7/2/)°' was studied with the ‘Ti(*He,d)*°V, 
51V)3He,a)*°V, and *Ti(*He,p)*°V, and *Ti(*He,py)*°V reac- 
tions induced by the *He** beam from the tandem Van de Graaff at 
the Argonne National Laboratory. The angular distributions from 
(*He,d), (*He,a), and (*He,p) reactions induced by 22-MeV *He 
were studied with overall energy resolution widths of 20, 30, and 42 
keV, respectively. The reactions (*He,p) and (*He,py) were also 
studied at an incident energy of 13 MeV to obtain the y decay of 
5°V levels (including two 0° isobaric analog states) in which the 
neutron-proton pair is transferred with zero angular momentum. The 
angular distributions of the charged-particle reactions were analyzed 
with the distorted-wave Born approximation (DWBA), and spec- 
troscopic factors have been extracted for the one-nucleon transfer 
reactions. The two-nucleon transfer reaction (*He,p) was analyzed 
with the DWBA on the assumption that the neutron-proton pair is 
transferred as a deuteron. The angular momentum L/sub np/ of the 
transferred deuteron is established for most of the levels, and the 
possibility that several levels might have spin and parity 1* is 
discussed. 


61363 Yrast decay schemes from heavy ion + “*Ca fusion- 
evaporation reactions. I. ** °*Mn, **Cr, and ** **V. Nathan, A.M.; 
Olness, J.W.; Warburton, E.K.; McGrory, J.B. (Brookhaven Nation- 
al Laboratory, Upton, New York 11973). Phys. Rev., C; 16: No. 1, 
192-214(Jul 1977). 

Fusion-evaporation reactions induced by a beam of 25—50 
MeV ''B on an isotopically enriched **Ca target have been used to 
populate high-spin yrast levels in ** **Mn, *®Cr, and ** **V. Mea- 
surements consisted of y-ray excitation functions, angular distribu- 
tions, y-y coincidences, and recoil-distance and Doppler shift life- 
time measurements, from which were deduced the energy levels, y- 
ray branching ratios, most probable spin-parity assignments, and 
level lifetimes. 


61364 Nuclear data sheets for A=53. Auble, R.L. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 21: No. 3, 323-376(Jul 1977). 

Nuclear structure data available through April 1977 are com- 
piled, and adopted level properties are given. The bulk of the data is 
presented pictorially for easy comparison. Experimental details, ref- 
erences, and additional comments, where required, are given in the 
text. All drawings, tables, and comments are reproduced from the 
computerized Evaluated Nuclear Structure Data File (ENSDF). 
Any additions or corrections desired by the users should be ad- 
dressed to the compilers for maintenance and updating of the com- 
puter file. 


61365 Nuclear data sheets for A=57. Auble, R.L. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 20: No. 3, 327-372(Mar 1977). 

Nuclear structure data available through November 1976 are 
compiled, and adopted level properties are given. The bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, were required, are 
given in the text. All drawings, tables, and comments are reproduced 
from the computerized Evaluated Nuclear Structure Data File 
(ENSDF). Any additions or corrections desired by the users should 
be addressed to the compilers for maintenance and updating of the 
computer file. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61356, 61362, 61377, 61391, 61453 


61366 (ANL/NDM—24) Fast neutron cross sections of vanadi- 
um and an evaluated neutronic file. Guenther, P.; Havel, D.; Hower- 
ton, R.; Mann, F.; Smith, D.; Smith, A.; Whalen, J. (Argonne 
National Lab., Ill. (USA)). May 1977. Contract W-31-109-ENG-38. 
110p. Dep. NTIS, PC A06/MF AO1. 

Energy-averaged total cross sections of elemental vanadium 
were measured from 1.5 to 5.5 MeV. Differential elastic and inelastic 
neutron scattering cross sections were measured from 1.8 to 4.0 
MeV. Neutrons corresponding to the excitation of states in vanadi- 
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um at 321 +- 10, 938 +- 15, 1603 +- 19, 1811 +- 21, 2409 +- 27, 
approximately 2500, 2706 +- 30 and 2773 +- 30 keV were observed. 
From these experimental results an energy-average model was de- 
duced suitable for extrapolating and interpolating the measured 
values. These results and those reported elsewhere were used to 
construct a comprehensive Evaluated Neutronic File in the ENDF 
format with- particular attention to higher-energy processes having 
an impact on FBR, CTR, dosimetry and gas production applications. 


61367 (ANL/NDM—34) Graphical representation of n:atron 
differential cross section data for reactor m tions. 
Smith, D.L. (Argonne National Lab., Ill. (USA)). Jun 1977. Contract 
W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF AOI. 

The need for improved understanding of the relationships 
between available differential and integral data for neutron reactions 
used in reactor dosimetry has prompted investigation of a method 
for graphically representing experimental differential data in a form 
which appears to be quite useful for dosimetry applications. The 
method involves weighting the differential cross sections by spectral 
functions and plotting these values. Graphs of this form clearly 
indicate which differential data are important for spectrum unfolding 
applications. Simultaneous plots of experimental and evaluated dif- 
ferential cross sections--weighted by spectral functions--provide a 
means for comparing evaluations from the point of view of their 
impact on specific dosimetry applications. 8 figures. 


61368 (BNL-NCS—22500, pp 49-51) Total cross sections of 
Se. Liou, H.1.; Chrien, R.E.; Kobayashi, K.; Block, R.C. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61369 (BNL-NCS—22500, pp 93-95) Investigation of gamma-ray 

strengths following inelastic proton scattering on an even—even vibra- 

tional nuclei. Koopman, R.P.; Hansen, L.F.; Dietrich, F.S. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61370 (BNL-NCS—22500, pp 323-326) Sample size corrections 

and comparisons of (n,n') cross sections from n and y-ray detection. 

Glasgow; McDaniel; Weil; Brandenberger; McEllistrem. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61371 (HEDL-TME—75-130, pp ANL.12-ANL.13) Reaction 
rates for nonfission foils irradiated in BIG-10 Test E-ANL(74-23). 
Popek, R.J.; Heinrich, R.R.; Dudey, N.D. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

Reaction rates of nonfission foils irradiated in the LASL Big- 
10 facility have been determined by Ge(Li) gamma-ray spectrom- 
etry. The following reaction rates are reported: *’Al(n,a), 
97 Au(n,y), 'In(n,n’), *°Co(n,y), **Ni(n,p), *Fe(n,y), **Fe(n,p), 
“Ti(n,p), **Ti(n,p), *Sc(n,y), and #**U(n,y). Also reported are the 
reactions **>U(n,f)'*°Ba and *°*U(n,f)'*°Ba. In general, these data 
are not as precise as previously reported fission reaction rates 
because of poorer counting statistics. 


61372 (HEDL-TME—75-130, pp HEDL.26-HEDL.34) Reac- 
tion rate measurements. Kellogg, L.S.; McElroy, W.N. Aug 1976. 

In LMFBR reaction rates and dosimetry 10th progress report, 
June 1974—October 1975. 

Documentation is provided on HEDL’s radiochemical mea- 
surements for both fission and nonfission test foils as well as the run- 
to-run normalization foils irradiated in BIG 10 in FY 75. Additional 
measurements on the 0.05 mil **°U foil irradiated in the NBS thermal 
column has resulted in a corrected '°7Cs result. Normalization foil 
data from the CFRMF irradiated 74-AI-III test indicates a power 
level change from the previous tests 74-5 through 74-7B. 


61373 (HEDL-TME—75-130, pp LASL.2-LASL.7) Reaction 
rate measurements in BIG-10. Barr, D.W. Aug 1976. 
In LMFBR reaction rates and dosimetry 10th progress report, 


” June 1974—October 1975. 


LASL radiochemical results for the BIG-10 irradiations (tests 
C and E) conducted in July—September 1974 as part of the ILRR 
program are reported. 


61374 Mass and beta decay of **Mn . Pardo, R.C.; Davids, 
C.N.; Murphy, M.J.; Norman, E.B.; Parks, L.A. (Physics Division, 
Argonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
C; 16: No. 1, 370-378(Jul 1977). 

5°Mn was produced using the **Ca('*C,pn)®®Mn reaction at 
E13/sub C/ = 26 MeV. y rays from the decay of **Mn were 
observed in singles and coincidence experiments using large Ge(Li) 
detectors after the targets were transferred to a shielded counting 
area by a multiple-target pneumatic transfer system. Assignment of y 
rays to transitions in **Mn was confirmed by performing an 
58Fe(d,py)**Fe experiment. The half-life of 5*Mn was determined to 
be 4.6 +- 0.1 s. The results of this work limit the ground-state spin of 
58Mn to 5/27 or 3/2~. Theoretical and systematic considerations 





DEC. 31, 1977 


favor 5/2-. The total 8 decay energy, Q/sub B/was measured to be 
5.2 +- 0.1 MeV, which corresponds to a mass excess of -55.5 +- 0.1 
MeV. 


61375 Odd-even effects in radiative neutron capture by **Ca, 
Ca and “Ca. de L. Musgrove, A.R. Allen, B.J.; Boldeman, J.W. 
(Australian Atomic Energy Commission Research Establishment, 
Lucas Heights); Chan, D.M.H. (Melbourne Univ., Parkville (Austra- 
lia)); Macklin, R.L. (Oak Ridge National Lab., Tenn. (USA)). Nuci. 
Phys., A; 279: No. 2, 317-332(28 Mar 1977). 

The neutron capture cross sections of ** “*Ca have been 
measured with high resolution (AE/E approximately 0.2 %) at the 
40 m‘station of the Oak Ridge Electron Linear Accelerator. Reso- 
nance parameters have been extracted for levels below 230 keV in 
*2Ca, below 40 keV in “Ca, and below 165 keV in “Ca. The 
average s-wave resonance parameters obtained from the data are as 
follows: <D< = 8.6 +1.0 keV, 1.5 +- 0.2 keV and 16 +- 2 keV 
for * * “Ca respectively. The corresponding s-wave neutron 
strength functions are respectively 10*S) = 2.7 +- 0.8, 3.1 +- 0.8 
and 2.0 +- 0.8. The s-wave radiative widths for the even-A isotopes 
are considerably greater than for **Ca. In addition, p-wave radiative 
widths in the even-A isotopes are anomalously small. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 60792, 61374 


ENERGY LEVELS AND TRANSITIONS 


61376 (BNL-NCS—22500, pp 247-249) Capture cross section 
measurements of Pr and Kr. Feigenbaum, P.S.; Maguire, H.T. Jr.; 
Singh, U.N.; Nakagome, Y.; Block, R.C. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 61272, 61356, 61371, 61372, 
61373, 61385, 61391, 61453 


61377 (HEDL-TME—75-130, pp ANC.38-ANC.43) Reaction 
rates for BIG-10 irradiation of nonfission foil packet. Helmer, R.G.; 
Greenwood, R.C. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

From y-ray spectrometry measurements, the following reac- 
tion rates have been determined for an irradiation in BIG-10: 
8 Au(n,y), “Cu(n,y), **Ni(n,p), **Fe(n,p), **Fe(n,y), “Sc(n,y), 
6Ti(n,p), 47Ti(n,p), 48Ti(n,p), 235U(n,f)! Ba, 238U(n,y,B- )™°Np 
and *°*U(n,f)'“°Ba. The activity levels for several foils were too low 
to be determined with usable accuracy, and the accuracy of the 
results for some of the above reactions were limited by the counting 
statistics. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 60792, 61445 


61378 (BNL-NCS—22500, pp 10-14) Decay of '**La. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61379 (BNL-NCS—22500, pp 80-82) Decay studies of Ag, Cd, 
and In fission products with new in-beam ion source. Hill, J.C.; Li, 
T.K.; Margetan, D.R.; Gartner, M.L.; Gill, R.L.; Talbert, W.L. Jr. 
Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61380 Evidence for near instability against gamma deformation in 
128Ba, Zolnowski, D.R.; Sugihara, T.T. (Cyclotron Institute, Texas 
A M University, College Station, Texas 77843). Phys. Rev., C; 16: 
No. 1, 408-4i6(Jul 1977). 

The decay of 5.2-min '*La to levels in '*Ba has been 
investigated by y-ray and conversion-electron spectroscopy. Of 78 y 
rays assigned to the decay, 69 have been placed in a decay scheme 
consisting of 31 excited states. The '**La ground state is probably 5~ 
and is interpreted as the (v/sub 7/2-/[523] + m/sub 3/2+/([411)) 
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configuration. EC + B* decays with logft values jn the allowed 
range to states at 2425.5 and 2878.3 keV are explained by (v/sub 7/ 
2-/{523] + v/sub 1/2+/[411])s/sub -/ and (v/sub 7/2-/[523] + v/ 
sub 3/2+/[402])s/sub -/ configurations, respectively. A quasi-y 
band is proposed with levels at 884.5 keV (2*), 1324.5 keV (3*), 
1372.4 keV (4*), and 1931.4 keV (5*). A state at 1939.4 keV is 
possibly the 6* band member. The properties of '** Ba’were calculat- 
ed using the microscopic boson-expansion code of Kishimoto and 
Tamura and found to be in rather good agreement with experiment. 
The small experimentally observed splitting (48 keV) between the 3/ 
sub y/and 4/sub y/states is a signature of y instability. The prolate- 
oblate difference, consistent with the experimental data, is estimated 
to be 0.5 MeV, a value in good agreement with potential-surface 
calculations. 


61381 Cluster-vibrational-field model for °*Mo and levels popu- 
lated in the decay of *Tc/sup m ,g/. Meyer, R.A.; Marsh, K.V.; 
Brenner, D.S.; Paar, V. (Lawrence Livermore Laboratory, Universi- 
ty of California, Livermore, California 94550). Phys. Rev., C; 16: No. 
1, 417-426(Jul 1977). 

The levels of **Mo populated in the decay of 20-h®Tc/sup 
g/ and 61-day®Tc/sup m/ decay have been studied using singles 
and Compton suppression Ge(Li) y-ray spectrometers and a Si(Li) 
conversion electron spectrometer. We find 20 y rays in the decay of 
*Tc/sup g/ and 26 y rays in the decay of *Tc/sup m/. Using these 
data we identify 16 levels in ®*Mo and measure a total positron 
branch of (0.24 +- 0.03) % for the decay of **Tc/sup m/. A cluster- 
vibrational-field coupling model calculation has been performed for 
°°Mo and rather agreement is found between the model predictions 
and our experimentally observed level ordering and level decay 
branching ratios. 


61382 Nuclear data sheets for A=148. Harmatz, B.; Shepard, 
J.R. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Nucl. Data Sheets; 20: No. 3, 373-427(Mar 1977). 

Nuclear structure information available to December 1976 
has been reviewed. The level properties obtained from various 
reaction and decay experiments are shown in the drawings. Experi- 
mental details, references, and comments are given in the text. Level 
bands are indicated and referenced to systematics. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 61378, 61387, 61388, 61389 


61383 (BNL-NCS—22500, pp 229-238) 1° !°6Pd(p,n) 1° 1° Ag, 
spin, parity and structure studies. Devan, K.; Brient, C. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61384 (BNL-NCS—22500, pp 328-329) Low-lying levels of 
*Nb. Hagen, E.C.; Kern, D.B.; Snyder, F.D.; Miracle, D.E. Mar 
1977. 

In Reports to the ERDA Nuclear Data Committee. 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 61356, 61367, 61370, 61371, 
61372, 61373, 61383, 61402 


61385 (BNL-NCS—22500, pp 108-110, 117-119) Simulation of 
(n,p) cross sections using charged particle reactions. Britt; Gavron; 
Goldstone; Schoenmackers; Wilhelmy. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61386 (BNL-NCS—22500, pp 227-229) '° !°¢Pd(p,n,y) 1° Ag 
energy levels. Devan, K.; Brient, C.; Finlay, R.; Rapaport, J. Mar 
1977. 

In Reports to the ERDA Nuclear Data Committee. 


61387 (BNL-NCS—22500, pp 242-245) Neutron capture and 
transmission measurements on *Mo, °7Mo, '*Cs and '*°Nd. Hock- 
enbury, R.W.; Yip, W.; Gallucci, R.H.V. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61388 (BNL-NCS—22500, pp 243, 246, 253) Neutron 
cross section measurements of °°Tc up to 80 keV. Little, R.C.; Block, 
R.C. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61389 (BNL-NCS—22500, pp 244, 247-248, 254) Neutron total 
and capture cross section measurements on fission produce Pd. Singh, 
U.N.; Nakagome, Y.; Block, R.C. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 
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(BNL-NCS—22500, pp 315-317, 320) Elastic and inelastic 
scattering of neutrons by isotopes of molybdenum and zirconium. 
McDaniel; Sinram; —- Brandenberger; Weil; McEllistrem; Glas- 
gow; Robertson. Mar | 

In Reports to Ae ERDA Nuclear Data Committee. 


61391 (LBL—6562) Non-peripheral collisions of heavy ions in 
nuclear emulsion. Heckman, H.H.; Crawford, H.J.; Greiner, D.E.; 
Lindstrom, P.J.; Wilson, L.W. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1977. Contract W-7405-ENG-48. 24p. 
(CONF-770602—5). Dep. NTIS, PC A02/MF AOI. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, Tennessee, United States of America (USA) (12 
Jun 1977) 

The emulsion technique is being used to examine the angular 
and momentum distribution of fragments emitted from nonperipheral 
collisions between emulsion nuclei (AgBr) and heavy-ion projectiles 
*He, 'O, and “Ar in the range of energies 0.2 to 2.1 GeV/A. 
Selection criteria, scanning and measuring, measurements, and ana- 
lytic procedure are addressed. Prong number distributions, range 
and angular distributions are shown. The following conclusions were 
drawn: there is no unique particle-emitting system; prong distribu- 
tions dN/dtheta are broad and Maxwellian-like, with maxima that 
shift toward smaller angles as the fragment energy increases, and as 
the beam energy decreases; no statistically significant structure at- 
tributed to well-defined collective phenomena is observed; there is 
no evidence that the angular distribution for low-energy fragments 
depends on the impact parameters of the collision between heavy 
ions at 2.1 GeV/A; at 2.1 GeV/A the number of fragments per event 
emitted in the backward hemisphere is insensitive to projectile mass. 
6 figures, 3 tables. (RWR) 


61392 (ORNL/TM—5829) Cross sections for the Nb(n,xn) and 
Nb(n,xy) reactions between 1 and 20 MeV. Morgan, G.L.; Perey, 
F.G. (Oak Ridge National Lab., Tenn. (USA)). Jun 1977. Contract 
W-7405-ENG-26. 44p. Dep. NTIS, PC A03/MF AO1. 
Differential cross sections for the production of secondary 
neutrons and gamma rays from neutron interactions in niobium have 
n measured at 129 deg (lab) for incident neutron energies in the 
range 1 to 20 MeV. An electron linac was as a white neutron 
source. Incident neutron energies were determined by use of time-of- 
flight techniques for a source-to-sample distance of 48 m. Secondary 
specira were determined by unfolding the pulse-height distributions 
observed in a NE-213 scintillation counter. The results are compared 
to the current evaluated data file (ENDF/B-IV, MAT 1189). 20 
figures, 3 tables. 


61393 Nuclear relaxation phenomena, diffusion and orbiting in 
the reaction '*” '°Ag + * ®*Kr at 7.2 MeV/nucleon. Schmitt, R. P. 
Russo, P.; Babinet, R.; Jared, R.; Moretto, L.G. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Phys., A; 279: No 
1, 141-158(21 Mar 1977). 

Charged particles produced from the interaction of a 7.2 
MeV/nucleon Kr beam and a natural Ag target have been studied. 
Fragments up to Z = 50 have been identified by means of a AE, E 
telescope. Kinetic energy distributions, charge distributions and an- 
gular distributions have been measured for the individual atomic 
numbers. The kinetic energy distributions show two components: a 
high energy ‘quasi-elastic’ component, and a low energy or ‘relaxed’ 
component close to the Coulomb energy for touching spheres. The 
charge distribution for this system is very broad and appears to peak 
at symmetry rather than at the Z of the projectile. The angular 
distributions for the relaxed component increase monotonically with 
decreasing angle and are all forward peaked in excess of 1/sintheta. 
These results are dramatically different from those obtained in Kr 
bombardments of heavier targets where rather narrow charge distri- 
butions and side peaked angular distributions have been observed. 
The behavior of the reaction Ag+Kr is strongly reminiscent of 
reactions induced by lighter projectiles. An interpretation of these 
data in terms of a diffusion process along the mass asymmetry 
coordinate is presented. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


61394 Pairing-plus-quadrupole model calculations for '** '**Gd. 
Gupta, J.B.; Kumar, K.; Hamilton, J.H. (Ramjas College, University 
of Delhi, Delhi, India). Phys. Rev., C; 16: No. 1, 427-437(Jul 1977). 

The question of validity of the pairing-plus-quadrupole model 
to well-deformed nuclei is examined. The elatetes energy levels, B 
(E2) values, E2/M1 mixing ratios, and electromagnetic moments are 
compared with the experimental values of “Gd which is used as a 
test case. In particular, the structure of the second excited K = 0 
band and the K = 4 band are examined in terms of model wave 
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functions. For the sake of comparison and discussion, some results 
are also given for °*Gd. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 60792, 61397 


61395 (TID—27710) Decay scheme studies of neutron-deficient 
odd-mass thallium isotopes and the systematics of the odd-mass mer- 
cury levels. Gowdy, G.M. (Georgia Inst. of Tech., Atlanta (USA)). 
Dec 1976. Contract W-7405-ENG-26. 178p. Dep. NTIS, PC A09/ 
MF AOl. 

Thesis. 

The study of the decay of the odd-mass nuclides, '** '®’T1, by 
y-Tay, x-ray, and conversion electron singles and coincidence tech- 
niques was undertaken with the university on-line isotope separator 
(UNISOR) at the Oak Ridge Isochronous Cyclotron (ORIC). This 
study gives detailed information on energies, intensities, and multipo- 
larities of transitions and energies and spins and parities of the levels 
in the daughter nuclides, '** '*7Hg, as well as some branching ratios 
and log ft values for the B*/EC-decay, from the parents. (JFP) 


61396 Nuclear data sheets for A= 184. Martin, M.J.; Stelson, 
P.H. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Nucl. Data Sheets; 21: No. 1, 1-89(May 1977). 

Detailed level schemes, and the experimental reaction and 
decay data on which they are based, are presented for all nuclei with 
mass number A= 184. The experimental data are evaluated; inconsis- 
tencies and discrepancies are noted; and adopted values for level and 
gamma-ray energies, gamma intensities, as well as other nuclear 
properties are given.Additional radiation listings generated ey the 
program MEDLIST are presented for '84Ta B~ -decay, '*Re e- 
decay (38-d, 165-d), '**Re IT-decay, and ‘Ir €-decay. These listings 
are given immediately following the usual E/sub y/I/sub mo 
data sections and are based on these data. The MEDLIST output 
lists the recommended values for half-life, energies, absolute intensi- 
ties (in % decay of the parent), and mean energy per decay for each 
of the atomic and nuclear radiations emitted by a radioactive atom. 
Only radiations with intensity <0.1% have been chosen for inclu- 
sion in the present listings. The content and tabular form of this 
output have been designed for the convenience of applied users. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 60792, 61395 


61397 (BNL-NCS—22500, 2pP 15-16) K conversion 


coeffients of 
y-rays above 800 keV from ‘**Ta decay. Helmer, R.G. Mar 1977. 
In Reports to the ERDA Seesiear Data Committee. 


61398 Negative-parity yrast states in '*°Gd. Haenni, D.R.; Sugi- 
hara, T.T. (Cyclotron Institute, Texas AandM University, Colle 
Station, Texas 77843). Phys. Rev., C; 16: No. 1, 120-131(Jul 1977). 
High-spin states populated by the 5S$m(a, 4n)'*°Gd reaction 
have been studied by in-beam y-ray and conversion-electron 
troscopy. Conversion-electron data for the decay of 5.8-min SOT to to 
levels in °Gd have also been obtained. The proposed level scheme 
for °Gd includes 21 levels, 11 of which are previously u a 
A sequence of odd-spin negative-parity states from 17~ to 3~ carries 
most of the yrast-cascade intensity. This sequence is interpreted as 
containing two quasirotational bands. The states below 117 represent 
a band built on an octupole vibration while those above 11~ consti- 
tute a band built on an v (i/sub 13/2/h/sub 9/2/)11~ quasiparticle 
state. Other quasipartice states arising from the v (i/sub 13/2/h/sub 
9/2/) and v (f/sub 7/2/h/sub 9/2/) configurations are proposed. 


61399 Levels in ‘Yb from ‘**Lu decay. Hunter, R.C.; . 
dinger, L.L.; Hillis, D.L.; Bingham, C.R.; Toth, K.S. of 
Physics, University of Tennessee, Knoxville, Tennessee 37961). i 
Rev., C; 16: No. 1, 384-396(Jul 1977). 

Radioactive sources of Lu were produced in '*N bombard- 
ments of **Gd. A helium-jet capillary system was used to trans; 
ae nuclei to a shielded area suitable for y-ray counting. 

les and coincidence measurements were made. The half-life ? 
ee u was found to be 3.17 +- 0.03 min, in agreement with earlier 
measurements. This state in ‘Lu is thought to have a low spin, 
most probably a value of 2; there is also some evidence for the 
existence of a high-spin isomer, possibly of shorter half-life, based on 
weak population of high-spin states in '“Yb. Fifteen levels were 
placed in ‘Yb, 12 of them previously unknown. The 2* and 3* 
members of the y vibrational band are located at 863.9 and 1004.2 
keV; there are also candidates for the 4* and 5* members. An even- 
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odd shift in the y band, both in level energies and mixing parameters, 
is observed with a magnitude greater than in the previously studied / 
sup 166,168/Yb cases. A K = 0 2* level is placed at 1073.8 keV, and 
its effect on the y band is discussed. From an analysis of the 
population trends of levels in /sup 164,166,168/Yb from Lu decays, 
we make arguments concerning the available proton and neutron 
Nilsson orbitals. 


61400 Single particle excitations in the isotopes ‘* ' '°QOs, 
Benson, D.; Sheline, R.K. (Florida State Univ., Tallahassee (USA)); 
Kleinheinz, P. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik); Shera, E.B. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Verh. Dtsch. Phys. Ges.; No. 6, 942(1977). 

From Meeting of the Sektion A ‘Kernphysik’ of the Deutsche 
Physikalische Gesellschaft e.V., Fachausschuss Kern- und Hochen- 
ergiephysik in cooperation with the Nederlandse Natuurkundige 
Vereniging and the Schweizerische Physikalische Gesellschaft; Kon- 
stanz, Germany, F.R. (21 Mar 1977). 


61401 Investigation of y-vibration and other sidebands in ‘* '* 
166Er and '°‘Gd using the (a,2ny) reaction. West, R.L. Notre Dame, 
IN; Univ. of Notre Dame (1977). 150p. University Microfilms Order 
No. 77-2136. 

Thesis (Ph. D 

Levels in ' ‘ee 166 Er and “*Gd were studied using the 
(a,2ny) reaction at an energy of 24 MeV. Singles spectr, y-y 
coincidence spectra, and angula distributions were obtained using 
Ge(Li) detectors. Directional correlation measurements were also 
performed on selected transitions from the isomeric and groundstate 
decays of *Tb. Transitions from levels in the y-vibrational bands 
up to the 8*’ in ' 1®Er and the 10*’ in Er were observed and 
M1/E2 mixtures were determined for many of these transitions. 
There is a relative shifting upward of the even-spin levels in the y- 
band of ‘Er while the analogous levels of '}* '**Er are shifted 
downward with the effect being most pronounced for ‘Er. The 
standard phenomenological band-mixing parameters Zz, Zo, and Zo2 
were obtained from y-ray branching ratio data and the values are 
probably correlated with the staggering of levels in they-bands. The 
ratios of the intraband E2 transition strengths which are related to 
the intrinsic quadrupole moments of the ground-state and ‘y-bands 
are discussed. A number of other levels are observed in ‘© 'Er and 
some of these correspond to negative parity states reported in decay 
studies. Transitions from levels up to 7* in the y-vibrational band, 8* 
in the K/sup 7/ = 4* band, possibly 11 in the K/sup 7/ = 0~ band, 
and 9~ in the K/sup 7/ = 7~ band of '**Gd were observed and M1/ 
E2 mixtures were determined for many of these transitions. There is 
very little relative shifting of the even or odd levels in the K/sup 77/ 
= 4* band while for the y-band the even spin levels are shifted 
downward. The phenomenological band-mixing parameters Zz and Zo 
were obtained from the y-ray branching ratio data. Several other 
levels are observed in *Gd, some of which correspond to states 
reported in decay and particle transfer reaction studies. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61356, 61398, 61399, 61401 


61402 (BNL-NCS—22500, pp 321-323) Low energy neutron in- 
elastic scattering. 


McEllistrem; Coope; Tripathi; Schell. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61403 Experimental evidence of multistep processes the 
™4Ge(**O,'*O)"*Ge and ®Ge('*O,'*O)"Ge reactions. Bond, “>D 
Korner, H.J.; Lemaire, M.; Pisano, D.J.; Thorn, C.E. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., C; 16: 
No. 1, — 182(Jul 1977). 

Angular distributions of the ™“Ge('*O,"°O)"Ge and 
76Ge('*O, *O)"*Ge reactions have been measured at incident ener- 
gies of 75 and 77.6 MeV, respectively. The time-reversed reaction 
cross sections leading to the Ge ground states are nearly identical 
bell shaped curves. Stripping and pickup angular distributions to the 
Ge 2* states show a strong shape difference ages interference 
between direct and two-step transfer. Angular distributions for 
which "0 is in its first 2* state are similar in shape to those with *O 
in its ground state. Data are also presented for elastic and inelastic 
scattering in both entrance and exit channels as well as for single- 
neutron transfer. 


SPONTANEOUS AND INDUCED FISSION 


61404 Effective moments of inertia of maximally deformed 
nuclei. Ignatyuk, A.V.; Itkis, M.G.; Mul’gin, S.1.; Okolovich, V.N.; 
Smirenkin, G.N. JETP Lett. (USSR) (Engl. Transl. ); 25: No. 1, 58. 
61(5 Jan 1977). 

We measured the angular fission anisotropy of the group of 
nuclei from '”Yb to *"*At by *He ions with energy from 20 to 60 
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MeV. Experimental data on the asymptotic value of the effective 
moment of inertia of fissioning nuclei in the region Z7/A< or ~ = 
35 have been obtained for the first time. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


61405 Nuclear polarization deduced from muonic ?°°Pb measure- 
ments. Close, D.A.; Malanify, J.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)); Davidson, J.P. (Kansas Univ., Lawrence (USA): 
Dept. of Physics and Astronomy). Nuovo Cim., A; 34: No. 2, 301- 
314(21 Jul 1976). 

The 2p-1s, 3d-2p, 3p-2s, 2s-2p, 3p-1s and 3d-1s muonic X-ray 
transitions in °*Pb have been used to determine the parameters of a 
spherical Fermi charge distribution and to deduce the nuclear - 
ization of the Is, 2s and 2p muonic levels. The fitted value for the 1s 
nuclear polarization is found to be larger by a factor of two than 
calculations; this may light on low-lying nuclear compressive modes. 


RADIOACTIVE DECAY 


61406 Nuclear data sheets for A=197. Harmatz, B. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 20: No. 2, 73-118(Feb 1977). 

Nuclear structure information available to August 1976 has 
been reviewed. The level properties obtained from various reaction 
and decay experiments are shown in the drawings. Experimental 
details, references, and comments are given in the text. The adopted 
level properties are summarized and referenced to systematics. 


ENERGY LEVELS AND TRANSITIONS 


61407 (BNL-NCS—22500, pp 205) Giant magnetic dipole states 
in ?°°Pb. Horen, D.J.; Harvey, J.A. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61408 Single-particle component of the first excited state of 
211Bi, Flynn, E.R.; Anderson, R.E.; DiGiacomo, N.J.; Peterson, 
R.J.; Smith, G.R. (Nuclear Physics Laboratory, t of 
Physics and Astrophysics, University of Colorado, Boulder, Selene 
do 80309). Phys. Rev., C; 16: No. 1, 139-141(Jul 1977). 

The first excited state of 211 Bi is located at 410 keV and, in 
spite of the relatively simple structure of this nucleus relative to the 
®Pb closed shell, this level is presently not understood theoretical- 
ly. In order to increase the available information about this state, we 
report here on the ®°*Pb(a,p)?"'Bi reaction, which can provide a 

measure of the proton particle strength to such levels. The yi 
from the ®°*Pb(a,p)°°Bi reaction are used as a strength calibration 
after distorted-wave Born approximation corrections. It is found that 
the 410 keV state contains 52% of the f/sub 7/2/ single-particle 
strength although it has been displaced downward by 500 keV from 
the unperturbed f/sub 7/2/ position in Bi. 


61409 Nuclear data sheets for A= 198. Harmatz, B. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 21: No. 3, 377-436(Jul 1977). 

Nuclear structure information available to April 1977 has 
been reviewed. The level ie: rties obtained from various reaction 
and decay experiments are shown in the drawings. Experimental 
methods, references, and coum are given in the text. Proton- 
neutron configurations are associated with a number of levels in odd- 
odd nuclei. 


61410 Possible hexadecapole vibrations in '® '*Os, Bagnell, 
R.D.; Tanaka, Y.; Sheline, R.K. (Florida State Univ., Tallahassee 
(USA)); Burke, D.G.; Sherman, J.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Phys. Lett. B; 66: No. 2, 129-132(17 Jan 1977). 

The low-lying level structures of Os and '*?Os have been 
investigated by the (t, a) proton pick-up reaction with 15 MeV 
tritons. In both nuclides this reaction strongly excites the I, Ksup(7r) 
= 4,4* levels which were previously interpreted as two-phonon /- 
vibrational states. The large two-quasiproton amplitude which seems 
to be implied by these results is inconsistent with the two-phonon 
description. However, the cross sections for these states are correct- 
ly predicted when the levels are assumed to be hexadecapole vibra- 
tions. 


61411 Level scheme of '*' Os from the (n,y) reaction. Casten, 
R.F.; Macphail, M.E; Kane, W.R.; Cizewski, J.A. (Brookhaven 
National Lab., Upton, N.Y. (USA)); Boerner, H.; Pinston, J.A.; 
Davidson, W.F. (Institut Max von Laue - Paul Langevin, 38 - 
Grenoble (France)). Verh. Dtsch. Phys. Ges.; No. 6, 942(1977). 

From Meeting of the Sektion A ‘Kernphysik’ of the Deutsche . 
Physikalische Gesellschaft e.V., Fachausschuss Kern- und Hochen- 
ergiephysik in cooperation with the Nederlandse Natuurkundige 
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Vereniging and the Schweizerische Physikalische Gesellschaft; Kon- 
stanz, Germany, F.R. (21 Mar 1977). 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 61356, 61370, 61372, 61373, 
61407, 61453 


61412 (BNL-NCS—22500, pp 35-36) High resolution study of 
the *°*Pb(y,n/sub 0/)”°’Pb reaction. Holt, R.J.; Laszewski, R.M.; 
Jackson, H.E. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61413 (BNL-NCS—22500, pp 126-127, 135) Evaporation resi- 
dues from the (’Li,a) reaction on '*’Au and ***Th. Britt; Gavron; 
Goldstone; Schoenmackers; Wilheimy. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61414 Universal fragment tum distribution in 
nucleus-nucleus collisions. Price, P.B.; Stevenson, J.; Frankel, K. 
(Lawrence Berkeley Laboratory and Department of Physics, Uni- 
versity of California, Berkeley, California 94720). Phys. Rev. Lett.; 
39: No. 4, 177-180(25 Jul 1977). 

Fragments with 1 < or = Z < or = 12, some with energies 
as low as 3 MeV/nucleon and some with energies as high as 120 
MeV/nucleon, have been analyzed in high-energy nucleus-nucleus 
reactions with C, Ne, and Ar projectiles. For a given projectile the 
invariant cross sections of all fragments appear to define a “univer- 
sal” curve that is exponential in momentum, provided momentum is 
evaluated in a frame in which the distribution is isotropic. The low 
speed of the frame (~ 0.01c to ~ 0.1c) suggests emission from the 
recoiling target. 


61415 Study of the sup(210m)Bi(t,a)”°°Pb reaction. Hansen, O.; 
Stein, N.; Burke, D.G.; Flynn, E.R.; Sherman, J.D.; Sunier, J.W. 
(Los Alamos Scientific Lab., N.Mex. (USA)); Sheline, R.K. (Florida 
State Univ., Tallahassee (USA)). Nucl. Phys., A; 277: No. 3, 451- 
463(21 Feb 1977). 

The sup(210m)Bi(t,a)*°°Pb reaction has been measured using 
an 8 yg/cm? target of sup(210m)Bi in the 9~ isomeric state at 0.271 
MeV. Thirty-four levels up to about 5 MeV excitation were ob- 
served with the bulk of the transition strength comprising two- 
particle one-hole configurations of the form [wa~'y]. The 2gsub(9/ 
2) and lisub(11/2) single neutron states were excited and their 
relative spectroscopic strengths provide information about the ay 
configurations in the 9~ target state. Transitions to the 15/27 states at 
1.423 and 3.059 MeV are used to estimate admixtures of the 
[°° Pb(3~ )Xg(9/2)] particle-plus-core configuration. The gross fea- 
tures of the sup(210m)Bi(t,a) spectra are compared with (t,a) spectra 
measured from **Pb aud *°Bi. The level densities, summed cross 
sections and average Q-values are discussed. 


61416 Multistep processes in *°Ne+?*Pb scattering. Gross, 
E.E.; Cleary, T.P.; Ford, J.L.C.; Hensley, D.C.; Toth, K.S. (Oak 
Ridge National Lab., Tenn. (USA)). Verh. Dtsch. Phys. Ges.; No. 6, 
950(1977). 

From Meeting of the Sektion A 'Kernphysik’ of the Deutsche 
Physikalische Gesellschaft e.V., Fachausschuss Kern- und Hochen- 
ergiephysik in cooperation with the Nederlandse Natuurkundige 
Vereniging and the Schweizerische Physikalische Gesellschaft; Kon- 
stanz, Germany, F.R. (21 Mar 1977). 





NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


61417 Calculated neutron capture cross sections to the americium 
ground and isomeric states. Mann, F.M.; Schenter, R.E. (Hanford 
Engineering Development Lab., Richland, WA). Nucl. Sci. Eng.; 63: 
No. 3, 242-249(Jul 1977). 

The neutron capture cross sections of ***Am and *Am to 
the ground and isomeric states of **Am and **Am have been 
calculated using the Hauser-Feshbach statistical theory of nuclear 
reactions for energies from thermal to 2 MeV. The parameters for 
the calculations were obtained from recent data on (74'Am + n) and 
(“Am + n) or, where necessary, from systematics of actinide 
nuclei. The calculated values are in good agreement with the sparse 
experimental data. 


ERA VOL. 2, NO. 24 


SPONTANEOUS AND INDUCED FISSION 


61418 (HEDL-TME—75-130, pp JCGS.1-JGCS.13) Mass and 
charge dependence of SSTR asymptotic sensitivity. Gold, R. Aug 
1976. 

In LMFBR reaction rates and dosimetry 10th progress report, 
June 1974—October 1975. 

The variation of the asymptotic sensitivity with charge (Z) 
and mass (A) of the fissile SSTR source has been estimated using 
Bohr’s formulation of fission-fragment energy-loss in dense media. 
Numerical values of the asymptotic sensitivity have been generated 
for #*Th, *°U, *°U, 73°U, and *°°Pu. These calculations reveal a 
monotonic increase with increasing A which is small but non- 
negligible relative to experimental error. This dependence must, 
therefore, be accounted for in SSTR applications of high accuracy 
involving asymptotically thick sources. 


61419 v bar revisited. Howerton, R.J. (Univ. of California, 
Livermore). Nucl. Sci. Eng.; 62: No. 3, 438-454(Mar 1977). 

A method for predicting p-bar (Z,A,E/sub n/) is developed 
and tested against available experimental data for isotopes ranging 
from *°Th to **°Cf. The only input values required are the charge 
and mass numbers (Z and A) and the binding energy of the last 
neutron in the (A + 1) nucleus. For incident neutron energies 
greater than the threshold of multiple-chance fission, the method is 
extended by accounting for each fission process separately. The 
method is an extension of work reported by the author in 1963 and 
1971. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


61420 (BNL-NCS—22500, pp 17-21) Absolute y-ray branching 
and half-life of **°Bk. Gehrke, R.J.; Helmer, R.G.; Reich, C.W.; 
Baker, J.D. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61421 (BNL-NCS—22500, pp 37, 40) Half lives of plutonium 
isotopes. Jaffey, A.H.; Diamond, H.E. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61422 (BNL-NCS—22500, pp 99) New isotope of califorium: 
255Cf. Lougheed, R.W.; Hulet, E.K.; Evans, J.; Qualheim, B. Mar 
1977 


“In Reports to the ERDA Nuclear Data Committee. 


61423 (BNL-NCS—22500, pp 99-100) Photofission studies with 
monoenergetic photons. Berman, B.L.; Alvarez, R.A.; Meyer, P.; 
Caldwell, J.T.; Dowdy, E.J. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61424 (HEDL-TME—75-130, pp ANC.17-ANC.18) Absolute 
gamma-ray intensities in decay of ***Np. Greenwood, R.C.; Helmer, 
R.G. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

The absolute y-ray intensities have been measured for the 
228- and 277-keV transitions in the decay of **Np. These measure- 
ments were made on two ***Am sources for which the disintegration 
rates had been measured by a counting. 


61425 Half-life of *°Pu by two independent methods. Jaffey, 
A.H.; Diamond, H.; Bentley, W.C.; Flynn, K.F.; Rokop, D.J.; Essl- 
ing, A.M.; Williams, J. (Chemistry Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 16: No. 1, 354- 
369(Jul 1977). 

The **Pu half-life was measured both by a counting with an 
intermediate geometry proportional counter and by mass spectrome- 
tric measurements of the rate of *°U formation, using isotopic 
dilution with titrated **U and **U spikes. The plutonium concen- 
tration was measured by oxidation-reduction titration, using NBS- 
certified plutonium as a reference standard. The results from the two 
measurements were statistically consistent and their average gives 
for the *°Pu half-life the value 24131 +- 16 yr, corresponding to a 
specific activity of (1.3758 +- 0.0009) x 10"! dis/min per gram **Pu 
(one standard deviation error). This result agrees with some recent 
measurements, but is in marked disagreement with a number of 
earlier ones. 


61426 Nuclear Data sheets for A=231, 235, 239. Schmorak, 
M.R. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Nucl. Data Sheets; 21: No. 1, 91-200(May 1977). 
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The available experimental data pertaining to the nuclear 
structure of nuclei with mass numbers A=231, 235, and 239 are 
compiled. The results from various decay and reaction measure- 
ments, as available through February 1977 are compared and evalu- 
ated. Q-values referenced as 75ScYK are obtained from a least- 
squares adjustment as explained in Table 3, 76Sc02. The values of r0 
parameter, used to calculate a HF, were obtained as in 72EISc, 
section A and Figure 1. 


61427 Nuclear Data sheets for A=226. Toth, K.S. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 20: No. 2, 119-138(Feb 1977). 

Nuclear structure information for all nuclei with mass number 
A=226 is evaluated. The results from various decay experiments are 
compared. Adopted data, levels, and spin and parity assignments are 
given. 


61428 Nuclear data sheets for A=230. Ellis, Y.A. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 20: No. 2, 139-164(Feb 1977). 

Nuclear structure information for all nuclei with mass number 
A=230 is evaluated. The results from various decay and reaction 
experiments are compared. Adopted data, levels, and spin and parity 
assignments are given. 


61429 Nuclear data sheets for A= 232,236,240. Schmorak, M.R. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Nucl. Data Sheets; 20: No. 2, 165-252(Feb 1977). 

The available experimental data pertaining to the nuclear 
structure of nuclei with mass numbers A=232, 236, and 240 are 
compiled. The results from various decay and reaction measure- 
ments, as available through October 1976, are compared and evaluat- 
ed. Q-values referenced as 75ScYK are obtained from a least-squares 
adjustment as explained in Table 3, 76ScO2. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 61420, 61423, 61443 


61430 (BNL-NCS—22500, 54-56) Levels in 7°°U. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 61371, 61372, 61413 


61431 (BNL-NCS—22500, pp 26) Integral cross section mea- 
surements on ***Pu in the CFRMF. Turk, E.H.; Harker, Y.D. Mar 
1977. 

In Reports to the ERDA Nuclear Data Committee. 


61432 (BNL-NCS—22500, pp 111, 122) Measurements of 
238U(n,3n) cross sections. Veeser. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61433 Epithermal neutron capture in ***U. Liou, H.1.; Chrien, 
R.E. (Brookhaven National Lab., Upton, NY). Nucl. Sci. Eng.; 62: 
No. 3, 463-478(Mar 1977). 

Designers of thermal-neutron reactors have always had to 
adjust microscopic nuclear cross sections to predict neutron multipli- 
cation in slightly enriched uranium lattices. It has been surmised that 
the problem lies in an overestimation of the neutron capture cross 
section of *°U below 100 eV. We have measured these cross 
sections by three independent experiments. First, a series of neutron 
transmission and self-indication measurements were taken on samples 
of **U ranging from 10.79 to 11 620 b/atom in inverse thickness. 
The level parameters were obtained using area analysis and multile- 
vel fits. Next, the capture cross sections deduced from these level 
parameters were confirmed by direct measurements on both the 
continuum and discrete line portions of the low-energy gamma-ray 
spectra. High resolution measurements on the gamma-ray spectra 
were carried out from 530 to 900 keV over the neutron energy range 
from near thermal! to approximately 20 eV. Finally, a further check 
was made by activating thin samples of **U with monochromatic 
neutrons obtained by Bragg scattering. The result is consistent with 
the capture cross sections obtained by the gamma-ray spectra mea- 
surement. Our results reduce, by 25%, the shielded capture integral 
discrepancy observed in early Bettis Atomic Power Laboratory 
critical experiments (TRX) with low-**5U-enriched uranium rods 
latticed in water. When they are coupled with refined lattice calcula- 
tions, much of the long-standing discrepancy is removed. 


61434 Excited levels in **°Cm from neutron capture y-ray mea- 
surements. Hoff, R.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.); Davidson, W.F.; Warner, D.D.; Schrecken- 
bach, K.; Boerner, H.; Diggory, A.F.; von Egidy, T. (Institut Max 
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von Laue - Paul Langevin, 38 - Grenoble (France)). Verh. Dtsch. 
Phys. Ges.; No. 6, 992(1977). 

From Meeting of the Sektion A ‘Kernphysik’ of the Deutsche 
Physikalische Gesellschaft e.V., Fachausschuss Kern- und Hochen- 
ergiephysik in cooperation with the Nederlandse Natuurkundige 
Vereniging and the Schweizerische Physikalische Gesellschaft; Kon- 
stanz, Germany, F.R. (21 Mar 1977). 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 60789, 61373, 61377, 61431 


61435 (BNL-NCS—22500) Reports to the ERDA Nuclear Data 
Committee. (Brookhaven National Lab., gaa N.Y. (USA)). Mar 
1977. Contract EY-76-C-02-0016. 3s4p. (E RDA/NDC—9/U; 
NEANDC(US)—201/U; INDC(USA)—77/U). Dep. NTIS, PC 
A16/MF AOl1. 

This document consists of reports submitted to the Energy 
Research and Development Administration Nuclear Data Commit- 
tee in March 1977. It includes the following subjects: micr 
neutron cross sections relevant to the nuclear energy in- 
cluding pertinent inverse reactions); relevant charged-particle cross 
sections; gamma-ray production, radioactive decay, and theoretical 
developments i in nuclear structure applicable to nuclear energy pro- 
grams; and proton and alpha cross sections up to 1 GeV of interest 
to the space program. The data should be regarded as preliminary. 
nw significant amounts of data are listed separately by title. 


61436 (BNL-NCS—22500, pp 26) Integral cross section mea- 
surements on **'Am in the CFRMF. Turk, E.H.; Harker, Y.D. Mar 
1977. 

In Reports to the ERDA Nuclear Data Committee. 


61437 (BNL-NCS—22500, pp 28) Measurements of the fast 
neutron fission cross section of **5U. Poenitz, W.P. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61438 (BNL-NCS—22500, pp 37-39) Fission product yields in 
monoenergetic neutron fission of **°U. Glendenin, L.E.; Gindler, 
J.E.; Flynn, K.F.; Nagy, S.; Meadows, J.W. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61439 (BNL-NCS—22500, pp 70, 75-77) Fission fragment mea- 
surements: double energy measurements. Luers, B.; Felvinci, J.P.; 
Melkonian, E.; Havens, W.W. Jr. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61440 (BNL-NCS—22500, pe 84-86) Measurements of fission- 
product decay heat for 7*°U and **Pu. Friesenhahn, S.J.; Lurie, N.A. 
Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61441 (BNL-NCS—22500, pp 97-98) High energy fission cross 
section ratio measurements. Behrens, J.W.; Browne, J.C. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61442 (BNL-NCS—22500, pp 99, 101, 102-104) New isotope of 
curium: *'Cm. Lougheed, R.W.; Wild, J.F.; Hulet, E.K.; Landrum, 
J.H.; Hoff, R.W. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61443 (BNL-NCS—22500, pp 110-111, 120-121) Unresolved res- 
onance parameters for 7*°U. Keyworth; Moore; Moses; Dabbs; Hill. 
Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61444 (BNL-NCS—22500, pp 113) Prompt neutrons from fission 
of *7Np. Veeser. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61445 (BNL-NCS—22500, pp 152-153, 155-157) Decay heat 
by 


from products of *°U thermal fission by fast-response boil-off calori- 
metry. Yarnell; Bendt. Mar 1977. 


In Reports to the ERDA Nuclear Data Committee. 
61446 _,{BNL-NCS— 22500, 1.2 165-167) Fission cross sections of 


25 and *°Pu averaged over ***Cf neutron spectrum. Davis, M.C.; 
Knoll, G.F. Mar 1977. 
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In Reports to the ERDA Nuclear Data Committee. 


61447. (BNL-NCS—22500, pp 167-169) Nu-bar of **Cf. Bo- 
zorgmanesh, H.;. Knoll, G.F. Mar 1977. 
In Reports to the ERDA Nuclear Data Committee. 


61448 et ag pp 177-179) Californium-252 fission 
spectrum irradiation for neutron reaction rate measurements. 
Grundl, J.A.; Spiegel, V.; Eisenhauer, C.M.; Heaton, H.T. II; Gil- 
liam, D.M; Sider J. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61449 (BNL-NCS—22500, pp a Fast reactor fission 
yields. Gilliam, D.M.; Grundl, J.A. Mar 
In Reports to the ERDA ters Dota Committee. 


61450 (BNL-NCS—22500, pp 306-308) Delayed neutron 
equilibrium spectrum. Eccleston, G.W.; Woodruff, G.L. Mar 1977, 
In Reports to the ERDA Nuclear Data Committee. 


61451 (HEDL-TME—75-130, pp ANC.1-ANC.8) CFRMF neu- 
tron flux gradient and determinations. Rogers, J.W.; Turk, 
E.H.; Hogg, C.H. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975 

Recently more accurate and complete measurements of the 
flux gradient have been measured by the activation of 7°U and Au 
samples. Neutron spectrum characteristics were studied by making 
activation measurements with and without the ends of the CFRMF 
test region plugged with '°B. These measurements define the flux 
gradient to +-1 to 2% and indicate there is no detectable streaming 
of thermal or resonance neutrons from the ends in the central 30 cm 
of the CFRMF test region. Measurements of the Cd ratio of Au foil 
activations were conducted and these results also indicate there is no 
streaming of thermal and resonance neutrons into the CFRMF test 
region. 


61452 (HEDL-TME—75-130, pp ANC.11-ANC.13) CFRMF 
fission generation rates. Rogers, J.W. Aug 1976. 

In LMFBR a rate and dosimetry 10th progress report, 
June 1974—October 197 

Fission product generation rates in high quality foils of **°U, 
238U, *°Pu and **7Np have been measured by gamma ray activation 
analyses. These foils were irradiated in the CFRMF and the '*°Ba— 
La activity was measured by Nal counting techniques. 


61453 (HEDL-TME—75-130, pp ANC.14-ANC.16) BIG-10 fis- 
sion product generation and reaction rates. Rogers, J.W. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

Fission product generation rates for high quality fission foils 
and reaction rates of nonfission foils have been measured by ma 
ray activation analyses. These foils were irradiated in the BIG-10 
facility and the activities were measured by Nal counting tech- 
niques. 

61454 (HEDL-TME—75-130, pp ANC.19-ANC.26) Some com- 
ments on measurements of reaction rates by y-ray spectrometry. 
Helmer, R.G. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

Several features of the methods used in the analysis of our ‘y- 
ray spectral data are reviewed. Specifically, a list is given of the 
expressions used to compute the relative and total uncertainties in 
the reaction rates. The formulae used to obtain the averages from 
— spectra are listed. The status of data on atomic abundances is 

. The magnitude of our random summing correction is 
pon my Data on interferences with the y-ray peaks at 134 and 696 
keV for '**Ce—Pr and 724 keV for ®Zr are given. 


61455 (HEDL-TME—75- 130, pp ANC.27-ANC.31) Fission 
product reaction rates for 7*°U in NBS thermal facility. Helmer, R.G.; 
Greenwood, R.C. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress rt, 
June 1974—October 1975. — 

Reaction rates have been determined for the production of 
Zr, Te, Ba, ' Ru, Zr, *Ce and '7Cs for thermal neutron 
irradiation of **°U. The quality of the data is enerally good, except 
for ‘*Ce—Pr where discrepancies probab robably exist in the three 
branching ratios used. 


61456 (HEDL-TME—75-130, pp ANC.32-ANC.37) Fission 
rates for CFRMF irradiation of *°U, **U, *°Pu, 


product reaction 
and **’Np. Helmer, R.G.; Greenwood, R.C. Aug 1976. 
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In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

From y-ray spectrometry measurements, reaction rates have 
been determined for the production of Zr, Te, °Ba—La, 
3Ru, Zr, 7Cs and '*Ce for most of these fissile materials. The 
production rate for ***Np was determined for 7**U. The results are 
of reasonable quality except for the long-lived '*7Cs and '*Ce; more 
measurements will be needed for these isotopes for all four materials. 


61457 (HEDL-TME—75-130, pp ANC.44-ANC.49) Production 
rates for fission products for irradiation of **°U, 7°*U, **°Pu, 7°7Np in 
BIG-10. Helmer, R.G.; Greenwood, R.C. Aug ‘1976. 

In LMFBR reaction rate and ducienatly 10th progress report, 
June 1974—October 1975. 

From y-ray spectrometry measurements, reaction rates for 
the production of Zr, Te, *®Np, 'Ba—La, }Ru and Zr 
have been measured for neutron irradiation of ***U, 7°°U, 7°°Pu and 
237Np in BIG-10. The quality of the results is somewhat limited by 
the activity level of the foils, especially for the *°*U. 


67458 (HEDL-TME—75-130 hee Aa ANL.6-ANL.8) 7°°U thermal 
neutron fission yields relative to NBS fission measurements Test 74-3. 
Popek, R.J.; Heinrich, R.R.; Dudey, N.D. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

Thermal neutron fission yields of **°U measured relative to 
the NBS fission chamber have been revised to reflect the latest NBS 
fission rate and our more precise detector calibrations. In general, 
the yields are in good agreement with ENDF/B recommended 
thermal neutron yields. 


61459 (HEDL-TME—75-130, pp ANL.8-ANL.9) Fission-prod- 
uct reaction rates from CFRMF Tests ANL 74-7A and 74-7B. Popek, 
R.J.; Heinrich, R.R.; Dudey, N.D. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975 

Final fission-product reaction rates have been determined by 
Ge(Li) y-ray spectrometry for the fissile nuclides of *U, **U, 
237Np, and *°Pu. The production rate of 7**Np was also determined 
for 


61460 (HEDL-TME—75-130, pp ANL.10-ANL.11) Fission- 
product reaction rates from BIG-10 Test C-ANL(74-16). Popek, R.J.; 
Heinrich, R.R.; Dudey, N.D. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

Fission-product reaction rates are reported for the fissile 
nuclides of *°U, **°Pu, *°*U, and **7Np which were irradiated in 
the Big-10 facility at LASL. Also reported is the production rate of 
239Np from **U. 


61461 (HEDL-TME—75-130, pp ANL.14-ANL.15) Fission 
rates in BIG-10 Test C-ANL(74-16) based on K-yield factors. Popek, 
R.J.; Heinrich, R.R.; Dudey, N.D. Aug 1976. 

In LMFBR reaction rates and josimetry 10th progress report, 
June 1974—October 1975. 

Fission rates have been determined from six fission-product 
reaction rates using K-yield factors for °U, **U, 7*7Np, and **Pu 
which were determined in the CFRMF Test irradiations. Precision 
of the data indicates these fission products are reliable fission moni- 
tors. 


61462 (HEDL-TME—75-130, pp HEDL.21-HEDL.25) EBR-II 
derived fission yields from vanadium encapsulated fission monitors. 
ee L.S.; Matsumoto, W.Y.; Ambrose, C.J.; Ruggles, J.M. Aug 


In LMFBR reaction rates and dosimetry 10th progress report, 

June pf eee wn 1975. j 

wel re ag for the complete dissolution of vanadium encap- 
sulated plutonia foils is now being applied to the dissolution of 
plutonium foils for neodymium burnup measurements. Twenty sam- 
ples have been dissolved, and analysis made for *7Cs, Pu and Pu 
isotopic as well as Nd isotopic utilizing gamma ae ry and 
mass spectrometry techniques. Comparison of the '“*Nd/ Cs t ratios 
to the ENDF/B IV ***Pu fission yield ratios indicate a possible 10% 
discrepancy in fission yield ratio. Comparison of the change in the 
isotopic ratio of °Nd to '**Nd as a function of E-bar derived from 
the dosimetry foil data has also been made. Nine vanadium encapsu- 
lated *°U foils have also been dissolved and are in the process of 
being analyzed. 


61463 ae -ee—2- 130, pp NBS.1-NBS.15) Spectral indi- 
ces for BIG-10: eraged fission cross section ratios for 
my, MY), Pa, Np Gillan D D.M.; Grundl, J.A.; Hansen, G.E.; 
Helmik, H1 HH. H. Aug 1976. ae 
reaction rates josimetry 10th pro; 

June 1914—October 1975. Pe aie 7% 

Fission ratios were observed for back-to-back deposits of the 
isotopes *°U, **U, Pu, and *’Np. The fission counts were 
recorded by means of a dual A = th counting system which was 
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compared with a PDP-8 computer-based analyzer system using 
LASL-built live-timing circuitry. An rms discrepancy of 0.2% was 
obtained between the two independent systems. In addition, a check 
of the NBS dead-time corrections was made by the variance-to-mean 
method using LASL multiscaling hardware. The NBS dead-time 
corrections were found to agree with the variance-to-mean results 
within +-0.2% over the count rate range used in the present 
measurements. The fission cross section ratios measured were as 
follows: 1.000: 0.0366 +- 1.8%: 1.198 +- 1.5%: 0.314 +- 2.1% for 
235, 38, *39Py, *37Np, respectively. By application of calculated 
perturbation corrections, the following fission cross section ratios 
were obtained for the unperturbed BIG-10: 1.000: 0.0372 +- 1.9%: 
1.198 +- 1.5%: 0.317 +- 2.2% for *°U, *°U, 7°°Pu, 757Np, respec- 
tively. For comparison, these cross section ratios were calculated 
from ENDF/B-IV cross section data using an 87 group computed 
spectrum for BIG-10. The ratios of the observed spectral indices to 
the calculated spectral indices were 1.106, 1.021, and 0.985 for the 
cross section ratios of *8U/*U, *Pu/?U, and *7Np/*U, 
respectively. 


61464 (HEDL-TME—75-130, pp NBS.16-NBS.41) Fission/mil- 
ligram of *°U in BIG-10 Tests A, C, E, and B. Gilliam, D.M.; 
Grundl, J.A.; Hansen, G.E. Aug 1976. 

In LMFBR reaction rates and dosimetry 10th progress report, 
June 1974—October 1975. 

The entire series of dosimetry foil tests at BIG-10 (including 
the preliminary Test A, five fission foil set irradiations—Tests C, five 
non-fission foil set irradiations—Tests E, and five track-etch detector 
irradiations—Tests B) were monitored continuously by the NBS 
double fission chamber PP5 in the central test cavity. The accuracy 
of the absolute fission counting data (fissions/milligram of 7*°U) is 
estimated to be 1.4% for Tests A, C, and E and 1.5% for Test B. 
Deposit mass assay uncertainties remain the dominant error. 


61465 (HEDL-TME—75-130, pp NBS.42-NBS.56) Absolute fis- 
sion rates measurements in Mol->>. Fabry, A.; Cops, F.; Grund, J.; 
Gilliam, D. Aug 1976. 

In LMFBR reaction rates and dosimetry 10th progress report, 
June 1974—October 1975. 

Absolute fission rate measurements were performed in the 
Mol-> Secondary Standard Neutron Facility in order to prepare 
for subsequent high-fluence ILRR activation foil irradiations. 
Twelve separate chamber exposures were carried out from mid-1974 
through early 1975. Fission cross section ratios based on these runs 
are (1.000: 1.173 +- 0.025: 0.0564 +- 0.0014: 0.381 +- 0.011) for 
235U; 239Py; 238): 237Np respectively. The run-to-run fluence moni- 
toring system--In(n,n’) activation detectors and peripheral fission 
chambers--were established to a precision of + -0.4%. 


61466 (ORNL/NUREG/TM—121) Fission product beta and 
gamma energy release. Quarterly progress report for January—March 
1977. Dickens, J.K.; Emery, J.F.; Freestone, R.M.; Love, T.A.; 
McConnell, J.W.; Northcutt, K.J.; Peelle, R.W. (Oak Ridge National 
Lab., Tenn. (USA)). 2 Jun 1977. Contract W-7405-ENG-26. 23p. 
Dep. NTIS, PC A03/MF AOl. 

Fission chambers containing foils of 200 pg to 800 pg **U 
were exposed to an external beam of thermal neutrons of approxi- 
mately 10° n/cm* s for approximately 30 hours. Counting rates and 
pulse-height spectra were observed. Following the end of the expo- 
sure the chambers were moved to the low-background counting 
area, and the resulting fission-product gamma rays were counted by 
use of a 90-cm* Ge(Li) detector for 12 h to 3 wk after the end of 
irradiation. For E/sub y/ = 140.5 keV (*Mo), 228 keV ('**Te), and 
658 keV (°7Nb from °*’Zr), and for source-to-detector distances of 
20, 30, and 200 mm, K-factors were determined to +- 21/2 percent 
which relate the measured total number of fissions, n/sub f/, to the 
measured ‘y-ray yields. These data were then used to determine n/ 
sub f/ for selected samples run earlier in the program, with the 
resulting n/sub f/ being approximately 1.5 percent lower than previ- 
ously measured. Similar chambers were made containing 100-yg to 
200-ug foils of 7**Pu. These chambers were exposed for approxi- 
mately 45 hours and then were studied by use of the 90-cm* Ge(Li) 
detector. 2 figures, 2 tables. 


61467 (UCID—17509-1) Systematics of neutron-induced fisson 
cross sections over the energy range 0.1 MeV to 15 MeV and at 0.0253 
eV . Behrens, J.W. (Stone and Webster Engineering Corp., Boston, 
Mass. (USA)). 22 Jun 1977. Contract W-7405-ENG-48. 16p. Dep. 
NTIS, PC A02/MF AO}. 

Previous studies by Behrens have provided evidence of sys- 
tematic behavior in neutron-induced fission cross sections in the 
incident neutron energy range 3 to 5 MeV. Recently measured 
fission cross-section ratios revealed this behavior. In this report, 
these measurements and those of others are used to illustrate the 
behavior of fission cross sections over the neutron energy range 0.1 
MeV to 15 MeV. Similar trends are seen at 0.0253 eV, as revealed by 
thermal cross-section measurements. 12 figures. 
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61468 Systematics of neutron-induced—fission cross sections in 
the MeV range. Behrens, J.W. (Lawrence Livermore 

University of California, Livermore, California 94550). Phys. Rev. 
Lett.; 39: No. 2, 68-71(11 Jul 1977). 

Evidence of systematic behavior in neutron-induced—fu 
cross sections has been observed in the actinide elements. Recently 
measured fission cross-section ratios show this behavior over the 
incident-neutron-energy range from 3 to 5 MeV. 


61469 Measurements of the neutron-induced cross sec- 
tions of **U, *°U, and *°*U relative to 7*°U from 0.1 to 30 MeV. 
Behrens, J.W.; Carlson, G.W. (Univ. of California, Livermore). 
Nucl. Sci. Eng.; 63: No. 3, 250-267(Jul 1977). 

The fission cross section ratios 7*U/7U, %*U/?5U, and 
238[J/*85U have been measured as a function of neutron energy from 
0.1 to 30 MeV using ionization fission chambers and the time-of- 
flight technique at the Lawrence Livermore Laboratory 100-MeV 
electron linear accelerator. The experimental procedure required 
accurate measurements of the isotopic composition of fissionable 
material within fission chambers containing a mixture of the thresh- 
old isotope (i.e., **U, %*U, or °8U) and **5U. The measured cross 
section ratios, averaged over the neutron energy interval 1.75 to 4.00 
MeV, are 1.216 +- 0.012, 0.7166 +- 0.0072, and 0.4422 +- 0.0031, 
respectively. 


61470 Precise measurement and analysis of neutron transmission 
through ***U, Olsen, D.K.; de Saussure, G.; Perez, R.B.; Silver, 
E.G.; Difilippo, F.C.; Ingle, R.W.; Weaver, H. (Oak Ridge National 
Lab., TN). Nucl. Sci. Eng.; 62: No. 3, 479-501(Mar 1977). 

The transmissions of 0.52- to 4000-eV neutrons through 3.62, 
1.08-, 0.254-, 0.0762-, 0.0254-, and 0.0127-, and 0.0036-cm-thick sam- 
ples of uranium, enriched in the *°°U isotope, have been measured at 
42 m with a 1.0-mm-thick *Li glass detector using the Oak Ridge 
Electron Linear Accelerator pulsed neutron source. To obtain reso- 
nance parameters, the seven transmissions of neutrons having ener- 
gies ranging from 0.52 to 1086.8 eV have been shape-fitted by least- 
squares analysis to a multilevel Breit-Wigner cross-section formalism 
with "picket-fence”’ terms to account for truncation effects. This 
simultaneous fit yielded a chi? per degree of freedom near unity. 
Averaged over this energy range, an s-wave strength function of 
(0.968 +- 0.036) x 10°‘ cm and an effective radius of (0.944 +- 
0.005) x 10-'? cm were obtained. In addition, these transmission data 
yielded an average radiation width of 23.1 +- 1.0 meV for the 12 
lowest energy s-wave resonances with radiation widths of 23.0 +- 
0.8, 22.8 +- 0.8, and 22.9 +- 0.8 meV for the 6,67-, 20.9-, and 36.8- 
eV resonances, respectively. The derived radiation widths for these 
three resonances are shown to depend on the cross-section formalism 
employed. This work suggests that a multilevel formalism with 
truncation compensation is required to adequately represent the **U 
total cross section. 


61471 Fragment excitation energy dependence of charge- and 
spin-distribution for A = 132-134 chains of thermal neutron 7°U 
fission. Denschlag, H.O.; Braun, H.; Faubel, W.; Paffrath, G. (Mainz 
Univ. (Germany, F.R.). Inst. fuer Kernchemie); Wolfsberg, K. (Los 
Alamos Scientific Lab., N.Mex. (USA)); Izakbiran, T.; Alfassi, Z. 
(Israel Atomic Energy Commission, Yavne. Soreq Nuclear Research 
Center); Schrader, H.; Siegert, G. (Institut Max von Laue - Paul 
Langevin, 38 - Grenoble (France)); Blachot, J. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). Verh. Dtsch. Phys. 
Ges.; No. 6, 971(1977). (In German). 

From Meeting of the Sektion A 'Kernphysik’ of the Deutsche 
Physikalische Gesellschaft e.V., Fachausschuss Kern- und Hochen- 
ergiephysik in cooperation with the Nederlandse Natuurkundige 
Vereniging and the Schweizerische Physikalische Gesellschaft; Kon- 
stanz, Germany, F.R. (21 Mar 1977). 





NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 61484 


61472 eB te of the near equality of isos- 
calar and e ition rates in neutron-excess nuclei; 
representation of the data ge terms 8/sub aa'/B/sub em/. Bernstein, 
A.M.; Brown, V.R.; Madsen, V.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). May 1977. Contract W-7405- 
ENG-48. 23p. Dep. NTIS, PC A02/MF AO1. 

The ratios of isoscalar and electromagnetic transition rates to 
the lowest 2* state in neutron-excess nuclei are compared to predic- 
tions based on the ratios of isovector and isoscalar transition 
strengths determined from microscopic effective-charge theory in 
which giant-quadrupole core-polarization contributions are included 
with a schematic model. The near equality of the isoscalar (deter- 
mined from (a,a’)) and electromagnetic transition rates is explained, 
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and it is shown that shell effects may be large but that they are 
compensated for in part by core-polarization effects. A comparison 
to data for single-closed-shell nuclei is consistent with the schematic- 
model prediction that the remaining shell effects are systematically 
different for neutron- versus proton-valence nuclei. 


61473 Coriolis effects and the microscopic structure of gamma- 
vibrational levels. Peker, L.K.; Hamilton, J.H. (Natuurkundig Labor- 
atorium der Vrije Universiteit, Amsterdam, The Netherlands). Phys. 
Reyv., C; 16: No. 1, 486-488(Jul 1977). 

Examination of experimental data for y-vibrational states re- 
veals strong correlations between the nonadiabatic effect deviations 
of the 4/sub y/y to 3/sub y/y energy ratio from the adiabatic limit 
with summation /sub i/a/sub i//sup ts2/, where a/sub i/ are the 
coefficients for the N = 6, i/sub 13/2/ neutron configuration in the 
expansion 2*/sub y/i-a/sub i/ 2*/sub q p/ </sub i/. This correlation 
and other evidence presented indicate that in contrast to the usual 
exclusion of Coriolis effects in the structure of y-vibrational states, 
Coriolis effects are the primary source of the nonadiabaticity. 


NUCLEAR MATTER 


61474 Control of repulsive core regularization. Giraud, B.G.; 
Osnes, E. (Service de Physique Theorique, Centre d'Etudes Nu- 
cleaires de Saclay, BP No. 2 - 91190 Gif-sur-Yvette, France). Phys. 
Reyv., C; 16: No. 1, 453-458(Jul 1977). 

It is shown that when a potential V (r), which is local and 
repulsive for small r and singular at r = 0, is truncated into a 
potential bounded by V (€) where «€ is small, the corresponding two- 
body binding energy E (¢) differs from the exact binding energy by 
less than (const) x [V (€)]/sup -1/2/. A variational procedure is 
derived from this result. 


61475 Superheavy nuclei and condensation. Karnaukhov, 
V.A.; Polikanov, S.M. (Joint Institute for Nuclear Research). JETP 
Lett. (USSR) (Engl. Transl.); 25: No. 7, 304-306(5 Apr 1977). 

The conclusions of the theory of pion condensation are 
analyzed for a set of parameters that makes possible the existence of 
superdense nuclei with a larger binding energy than in the normal 
state, and in a wide range of mass numbers. (It is noted that the 
properties of superheavy nuclei in the superdense and normal states 
differ substantially, and that this difference must be taken into 
account in the experimental searches). 


61476 Ss of the Weizsacker mass-formula parameters on 
the basis of the consistency conditions. Sapershtein, E.E.; Khodel’, 
Vie Jer Lett. (USSR) (Engl. Transl.); 25: No. 4, 201-203(20 Feb 
197 

The consistency conditions een’ by spontaneous violation 
of translational invariance on the q le density rho, on the 
local quasiparticle amplitude F, rot on ay self-consistent potential U 
of the nucleus are used to calculate the coefficients of the Weiz- 
sacker formula and other characteristics of nuclear matter. 


61477 Width of compression-wave front in nuclear matter. Galits- 
kii, V.M. (I. V. Kurchatov Institute of Atomic Energy). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 3, 160-163(5 Feb 197 

The behavior of the specific volume and of other macroscop- 
ic quantities in the transition layer of a shock wave in nuclear matter 
is considered in the hydrodynamic a ximation with viscosity 
taken into account. It is shown that the transition layer is strongly 
elongated in the direction of the incident flux. 


61478 Influence of 7 condensate on single-nucleon absorption of 
slow pions by atomic nuclei. Troitskii, M.A.; Koldaev, M.V.; Chekun- 
aev, N.I. (1. V. Kurchatov Institute of Atomic Energy). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 2, 123-126(20 Jan 1977). 

An estimate is presented, showing an erp el increase of 
the oye of single-nucleon absorption of slow pions by nuclei 
under the influence of the 7 condensate. Measurement of the prob- 
ability of single-nucleon absorption may be a crucial experiment 
determining the existence of a condensate in nuclei. 


NUCLEAR REACTIONS AND SCATTERING 


61479 Fire ball production in central collisions of relativistic 
heavy ions. Gutbrod, H.H.; Lukner, C.; Sandoval, A.; Stock, R. 
(Gesellschaft fuer aay ag eng m.b.H., Darmstadt (Ger- 
— F.R.); Marburg Univ. (Germany, F.R.)); Gosset, J.; Meyer, 

; Poskanzer, A.; Westfall, G. (California Univ., Berkeley (USA). 
igs oned Lab.). Verh. Dtsch. Phys. Ges.; No. 6, 794(1977). 


(In 

From M of the Sektion A ‘Kernphysik’ of the Deutsche 
Physikalische Gesellschaft e.V., go Kern- und Hochen- 
ergiephysik in —— with the Nederlandse Natuurkundige 


sane, Germany, F Schweizerische Physikalische Gesellschaft; Kon- 
y, F.R. (21 - 25 Mar 1977). 
hort communication only. 
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61480 (CONF-770602—1) Heavy ion reactions: an experimental 
vista. Stokstad, R.G. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 52p. Dep. NTIS, PC A04/MF AOI. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, Tennessee, United States of America (USA) (12 
Jun 1977). 

Examples of recent experiments in the areas of fusion and 
deep-inelastic scattering are presented and discussed. Emphasis is 
placed on the importance of individual nucleons in the fusion pro- 
cess, the effects of high angular momentum, and the understanding 
of compound nuclear decay. Experiments on deep inelastic scatter- 
ing are entering a new stage in which important parameters of the 
reaction mechanism are now open to investigation. Primarily 
through coincidence measurements, direct information on the angu- 
lar momentum transferred in a collision and on the time scale of 
decay is being obtained. 


61481 (CONF-770602—2) Fluid-dynamical model for heavy-ion 
reactions in three dimensions. Maruhn, J.A. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 23p. Dep. 
NTIS, PC A02/MF AO1. 

From Proceedings of macroscopic gr goed of heavy ion 
collision; Pikeville, Tennessee, United States of America (USA) (12 
Jun 1977 

A short overview is given of work done in the area of general 
fluid dynamical models of heavy-ion collisions. Two approaches are 
discussed: solution of the relativistic Euler equations without full 
treatment of binding effects, and solution of the nonrelativistic 
Navier—Stokes equations with correct treatment of binding. The 
feasibility of three-dimensional fluid-dynamical calculations of suffi- 
cient accuracy is demonstrated. 8 figures. (RWR) 


61482 (CONF-770602—4) Microscopic descriptions of high- 
energy heavy-ion collisions. Bodmer, A.R. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 55p. Dep. NTIS, PC 
A04/MF AOI. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, Tennessee, United States of America (USA) (12 
Jun 1977). 

The essentials of the equation-of-motion (EOM) approach are 
given and some of its significant and interesting results are described. 
A framework for the theoretical description of high-energy heavy- 
ion (HE-HI) collisions is presented; specifically included are a criti- 
cal assessment of various approaches--EOM calculations, Boltzmann 
equations/cascade calculations, and hydrodynamics--their relation- 
ships and their respective domains of applicability, if any, to HE-HI 
collisions. 11 figures, 3 tables. (RWR) 


61483 (LA-UR—77-1381) Nucleon knockout: off-shell effects. 
Stephenson, G.J. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 7p. (CONF-760567—2). Dep. 
NTIS, PC A02/MF AO1. 

From Workshop on the determination of momentum wave- 
functions; Bloomington, Indiana, United States of America (USA) 
(31 May 1976). 

The effect of the off-energy-shell extrapolation of the proton- 
proton scattering —S on the analysis of (p,2p) reactions is 
discussed. In particu the range of expected variations in this 
extrapolation 1s E ccntenes and the possibility of using knock-out 
reactions to limit models of the p-p amplitude is studied. 


61484 (ORO—2972-15) Progress in research, January 1, 1976— 
December 31, 1976. (Texas Univ., Austin (USA). Dept. of Physics). 
Jan 1977. Contract EY-76-C-05-2972. 99p. Dep. NTIS $5.00. 

The accomplishments in basic research in nuclear physics 
carried out by the theoretical nuclear physics group of the Depart- 
ment of Physics of the University of Texas at Austin during the 
period January 1, 1976, to December 31, 1976, are described. Most 
of the work has already been published, or soon will be. 26 figures. 
(RWR) 


61485 Remarks on calculating the pion-nucleus first-order optical 
potential. Lee, T.S.H. (Argonne National Lab., Ill. (USA)). Phys. 
Lett., B; 67: No. 3, 282-284(11 Apr 1977). 

It is shown that the factorization approximation should not be 
used in any serious theoretical effort to calculate the first order 
optical potential for low ener; energy 7-nucleus scattering. In contrast to 
earlier work, the required off-shell 7N t matrix for non-zero total 
momentum is consistently evaluated using relativistic particle quan- 
tum mechanics. 


61486 Table of 
(gamma, particle) 
National Labora‘ 


polarization coefficients for 
Laszewski, R.M.; Holt, R.J. (Argonne 
tory, Argonne, Illinois 60439). At. Data Nucl. Data 

Tables; 19: No. 4, 305-362(A pr 1977). 


Differential polarization coefficients for photonuclear reac- 
tions are tabulated for E1, M1, and E2 radiation. Vets are present- 
ed for target and residual nuclei with spins < or =5/2 and for 
emitted positive parity particles of spin 1/2. 
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61487 Barrier-top resonances and heavy ion reactions. Friedman; 
W.A.; Goebel, C.J. (Physics Department, University of Wisconsin, 
Madison, Wisconsin 53706). Ann. Phys. (N.Y.); 104: No. 1, 145- 
183(Mar 1977). 

In reactions involving strong absorption, we show that the 
narrowest potential (two body) resonances may be of a novel type, 
barrier-top (or “orbiting’’) resonances whose ReE are at the centrifu- 
gal—Coulomb barrier top and whose wave functions are localized at 
the barrier radius. These resonances provide the link between semi- 
classical orbiting and quantal Regge poles and establish the close 
relationship between these concepts. We exploit the dominance and 
simplicity of barrier-top scattering in a model in which direct 
reaction amplitudes for heavy ion particle transfers can be calculated 
analytically. The model assumes complete absorption at small r of 
inward propagating waves, and a parabolic barrier potential which 
approximates the optical potential in the barrier region; the wave 
functions of the model (Weber functions) correspondingly approxi- 
mate the optical potential wave functions (distorted waves) in the 
barrier region. The results of this model reproduce many of the 
features present in more detailed DWBA computations, and provide 
simple physical explanations for these features. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 59545 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 61195, 61517 


61488 (COO—2324-8) Ranges of projectiles with atomic numbers 
8 to 20 in Ti, Fe, Ni, Cu, Ag, and Au at energies of 0.0125 to 12.0 
MeV/nucleon. Winsberg, L. (Chicago Univ., Ill. (USA). Dept. of 
Physics). 1977. Contract EY-76-S-02-2324. 16p. Dep. NTIS, PC 
A02/MF AOl. 

Electronic stopping powers of light elements in Ti, Fe, Ni, 
Cu, Ag, and Au have been recently reported. Earlier measurements 
were made for the stopping of '*O in Ni, Ag, and Au. With the aid 
of the Northcliffe-Schilling stopping-power tables these values were 
extrapolated to values of E/A equal to 0.0125 and 12.0 MeV/AMU. 
Range tables were calculated from these stopping-power values. 


61489 (LA—6882-MS) Maximum entropy Eddington factors. 
Minerbo, G.N. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul 
1977. Contract W-7405-ENG-36. 8p. Dep. NTIS, PC A02/MF AOI. 

A technique from statistical mechanics is applied to the prob- 
lem of determining the most probable value of the Eddington tensor 
given the zeroth and first moment of the intensity. The result is 
applicable to two- and three-dimensional configurations and is in- 
tended for use in large radiation hydrodynamics calculations. 1 
figure. 


61490 (N—77-21018) Analysis of the theory of high energy ion 
transport. Wilson, J.W. (National Aeronautics and Space Adminis- 
tration, Langley Station, Va. (USA). Langley Research Center). Mar 
1977. 29p. (NASA-TN-D—8381; L—11150). NTIS PC A03/MF 
AOl. 

Procedures for the approximation of the transport of high- 
energy ions are discussed on the basis of available data on ion 
nuclear reactions. A straight-ahead approximation appears appropri- 
ate for space applications. The assumption that the secondary-ion- 
fragment velocity is equal to that of the fragmenting nucleus is 
inferior to straight-ahead theory but is of sufficient accuracy if the 
primary ions display a broad energy spectrum. An iterative scheme 
for the solution of the inhomogenous integral transport equations 
holds promise for practical calculation. A model calculation shows 
that multiple charged ion fragments penetrate to greater depths in 
comparison with the free path of a primary heavy ion. 


61491 (SAND—77-0361) Statistical equilibrium spatial density 
in channeling. Ellison, J.A.; Picraux, S.T. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). May 1977. Contract EY- 16-C-04- 
0789. 61p. Dep. NTIS, PC A06/MF AO1. 

The calculation of the particle spatial probability density for 
planar channeling is carried out as a function of incident angle for 
statistical equilibrium using the continuum model. A computer code 
is given for the numerical computation of the spatial density. In 
addition, the channeled particle trajectory wavelength vs. amplitude 
is also obtained. An approximation is found which results in a simple 
analytic expression for the spatial density and gives reasonable 
agreement with numerical calculations. For more accurate calcula- 
tions a normalization procedure has been obtained which allows a set 
of universal curves to be developed that have only two parameters, a 
normalized incident angle and a normalized planar spacing. Using 
the curves presented, the statistical equilibrium spatial density or 
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channeled particle wavelength vs. amplitude can be easily obtained 
for any case for which the continuum model can be applied. 


61492 (UCID—17238(Rev.1)) Microwave cross section of an 
ionized channel. Fessenden, T.; Skinner, A.; S) R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Mar 1977. 
Contract W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AO1. 

At normal incidence, the back scattered, forward scattered 
and 90° scattered cross sections of the beam were measured at 24 
GHz for air and nitrogen at 500 torr pressure. For a single pulse, the 
measured radius of the beam was 4.3 mm at Z = 80 cm, whereas in a 
burst the radius decreased to 2.5 mm for the fifth pulse. This 
corresponds to a density reduction of a factor of 5 and corresponds 
to a channel temperature of 1200°C. Within experimental error, the 
observed cross sections were those to be expected from a metal rod 
of these dimensions. There was no evidence of any enhancement in 
cross section at long times as might be expected from a hydrodyna- 
mic channel instability. However, receiver noise would have masked 
any fluctuations present. The cross sections were also measured with 
the microwave beam forming an angle of 10° with the electron 
beam. The backscatter cross section and the bistatic cross section to 
a second antenna forming an angle of 10° with the beam was also 
measured. In air, the bistatic and monostatic cross sections were 
approximately 10 db higher than expected from the beam size 
measurement, i.e, the returns observed were those one would expect 
from a good conducting rod approximately 5 cm radius. In nitrogen, 
the bistatic cross section was the same as air, but the monostatic 
cross section was 30 db larger than expected. This result is probably 
due to sausaging induced in the channel by an axial ic field. It 
could, however, be an indication of a fast growing hydrodynamic 
instability. 


61493 (UCID—17522) Volume calculation and geometry check- 
ing in a Monte Carlo transport code. Dubois, P.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1977. Contract 
W-7405-ENG-48. 16p. Dep. NTIS, PC A02/MF AOI. 

An algorithm for finding cross-sectional areas of zones in a 
Monte Carlo transport code is given. The method is well suited to 
problems involving thin shells, and includes the capability of check- 
ing for gaps and overlaps. 1 table. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 61499 


61494 (CONF-770401—27) RSIC after 14 years: where do we go 
from here. Trubey, D.K.; Maskewitz, B.F.; Roussin, R.W. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 7p. Dep. NTIS, PC A02/MF AO}. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

During the fourteen years since the Radiation Shieldin ne 
formation Center (RSIC) started by seq many changes 
taken place in the nuclear industry, both government and th 
cial, and in shielding technology. Military and space applications of 
radiation transport technology have waxed and waned, comput- 
ing applications and the need for elaborate computer codes and 
nuclear data for the commercial nuclear industry have increased 
manyfold. The rationale for RSIC operations has been the recogni- 
tion of the need for — to promote the exchange and 
transfer of shielding technology to advance the state of the art. With 
the present need to meet energy demands through nuclear power, 
and yet to minimize radiation ex to operating and 
the public, there is Ved need to increase radiation analysis capabili- 
ties among the utilities and other segments of the industry. Yet, 
because of government cost-recovery restrictions and Electric 
Power Research Institute (EPRI) precedents, there is a witeues 
gap between what is being done and what is needed. During 1975, 
RSIC had an Electric Power Research Institute contract to integrate 
the shielding and technology information exchange of the nuclear 
power industry with that of the government and its contractors. 
Included in work performed by RSIC on behalf of EPRI was a 
survey of the radiation protection, radiation t rt, and shielding 
information needs of the nuclear power industry. Such needs include 
computing technology, nuclear data, special information needs, such 
as fission product and “crud” transport, and expansion more general- 
ly into radiation protection areas such as environmental radiological 
analysis. 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 59550, 59551, 59552, 59553, 
60812, 61493, 61516 


61495 (AD-A—036469) SAMCEP: a correlated Monte Carlo 
neutron and gamma radiation transport code. Final report. Lichten- 
stein, H.; Steinberg, H.; Brooks, J. (Mathematical Applications 
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Group, Inc., Elmsford, N.Y. (USA)). Feb 1977. Contract DAADO0S5- 
75-C-0735. 209p. NTIS PC A10/MF AOl1. 

SAMCEP is a system of U.S.A. - Standard FORTRAN 
programs for the solution by Monte Carle methods of several 
correlated neutron and secondary gamma transport problems in 
complex three-dimensional geometries. Up to 10 correlated prob- 
lems, involving perturbations of composition, neutron cross sections, 
angular or energy distributions, and/or source spectra, as well as 
perturbations of gamma production data, can be run simultaneously. 
Individual problem fluxes (region-, energy-, and time-dependent), as 
well as the flux differences between any or all pairs of problems, are 
available. In addition, fluxes can be obtained at point detectors, with 
a built-in biasing procedure to bound the estimates, the so-called 
bounded flux-at-a-point (BFAP) estimation procedure. SAMCEP 
retains essentially all the features of its predecessor code, SAM-CE, 
including the use of basic element data in the latest ENDF/B format. 


61496 (BNL—22300) ENDF/B dosimetry file for version V. 
Magurno, B.A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract EY-76-C-02-0016. 47p. (CONF-761160—1). Dep. 
NTIS, PC A03/MF AOI. 

From Consultants meeting on integral cross section measure- 
ments in standard neutron fields; Vienna, Austria (15 Nov 1976). 

Version V of the ENDF/B dosimetry tape will include 
updates to the majority of isotopes in the file.. Work done toward this 
end at Brookhaven National Laboratory is reported. (GHT) 


61497 (BNL-NCS—22500, pp 251, 255-258) Temperature-depen- 
dent self-indication measurements in 238, Kobayashi, K.; Harris, 
D.R.; Kim, S.H.; Block, R.C. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61498 (BNL-NCS—22500, pp 260-261, 273-274) Assessment and 
evaluation of sodium cross sections on the basis of integral flux 
measurements. Parvez, A.; Becker, M. Mar 1977. 

In Reports to the ERDA Nuclear Data Committee. 


61499 (CEA-CONF—3780) Neutron multiplication and shield- 
ing problems in PWR spent-fuel shipping casks. Devillers, C.; Blum, 
P. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France). Dept. des Reacteurs a Eau). 1976. 20p. 
ae Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976) 

In order to evaluate the degree of accuracy of computational 
methods used for the shield design of spent-fuel shipping casks, 
comparisons were made between biological dose rate calculations 
and measurements at the surface of a cask carryirg three PWR fuel 
assemblies (the fuel being successively wet and dry). The experimen- 
tal methods used provide ksub(eff) with an accuracy of 0.024. 
Neutron multiplication coefficients provided by the APOLLO and 
DOT-3 codes are located within the uncertainty range of the experi- 
mentally derived values. The APOLLO plus DOT codes for neu- 
tron source calculations and ANISN plus DOT codes for neutron 
transmission calculations provide neutron dose rate predictions in 
agreement with measurements to within 10%. The PEPIN 76 code 
used for deriving fission product y-rays and the point kernel code 
MERCURE 4 treating the Ya transmission give y dose rate 
oo that generally di from measurements by less than 

%. 


— gee tg Unified derivation of the var- 
ious definitions of lattice cell diffusion coefficient. Hughes, R.P. 

ing Board, Berkeley (UK). Berkeley 

1976. 12p. Dep. NTIS (US Sales Only), PC 


(Central ming A Generatin 
Nuclear Labs.). Dec 
A02/MF AOI. 
The various definitions of lattice cell diffusion coefficients are 
discussed within the context of a one-dimensional slab lattice in one 
energy group. It is shown how each definition, although originally 
— in its own particular way, can be derived from a single 
h. This makes clear the differences between, and the advan- 

ps of, the various definitions. 


61501 (LA—6735-M) TRIDENT: a two-dimensional, multigroup, 
mesh code. 


triangular discrete ordinates, explicit neutron transport 
Seed, T.J.; Miller, W.F. Jr.; Brinkley, F.W. Jr. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Mar 1977. Contract W-7405-ENG-36. 75p. 
Dep. NTIS, PC A0S/MF AO01. 

TRIDENT solves the two-dimensional-multigroup-transport 
equations in rectangular (x-y) and cylindrical (r-z) geometries using a 
—— triangular mesh. — and adjoint, i eneous and 

homogeneous (k/sub eff/ eigenvalue searches) — subject 
to vacuum, reflective, white, or source conditions are 
solved. General anisotropic scattering is allowed and anisotropic- 
distributed sources are permitted. The discrete-ordinates approxima- 
tion is used for the neutron directional variables. An option is 
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included to append a fictitious source to the discrete-ordinates 
equations that is defined such that spherical-harmonics solutions (in 
x-y geometry) or spherical-harmonics-like solutions (in r-z geometry) 
are obtained. A spatial-finite-element method is used in which the 
angular flux is expressed as a linear polynomial in each triangle that 
is discontinous at triangle boundaries. Unusual Features of the pro- 
gram: Provision is made for creation of standard interface output 
files for S/sub N/ constants, angle-integrated (scalar) fluxes, and 
angular fluxes. Standard interface input files for S/sub N/ constants, 
inhomogeneous sources, cross sections, and the scalar flux may be 
read. Flexible edit options as well as a dump and restart capability 
are provided. 


61502 (LA—6857-MS) 12D: code for conversion of ISOTXS 
structured data to DIF and ANISN structured tables. Resnik, W.M. 
II. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. Contract 
W-7405-ENG-36. 22p. Dep. NTIS, PC A02/MF AOI. 

The I2D code converts neutron cross-section data written in 
the standard interface file format called ISOTXS to a matrix struc- 
tured format commonly called DTF tables. Several BCD and binary 
output options are available including FIDO (ANISN) format. The 
12D code adheres to the guidelines established by the Committee on 
Computer Code Coordination for standardized code development. 
Since some machine dependency is inherent regardless of the degree 
of standardization, provisions have been made in the 12D code for 
easy implementation on either short-word machines (IBM) or on 
long-word machines (CDC). 3 figures, 5 tables. 


61503 (ORNL/TM—S5678) Measurement and calculation of sec- 
ondary rays resulting from exposure of Fe, Pb, and H2O to the 
ARERR-1 spectrum. Makarious, A.S.; Ford, W.E. III; Turnbull, 
K.R. (Oak Ridge National Lab., Tenn. (USA)). Aug 1977. Contract 
W-7405-ENG-26. 82p. Dep. NTIS, PC A06/MF AOI. 

Integral experiments were performed to measure the angular 
distribution of secondary gamma rays produced when various thick- 
nesses of Fe, Pb, and H2O samples were exposed to bare and to ByC- 
filtered neutron beams from the Research Reactor of Egypt. For 
selected experiments, multigroup coupled neutron-gamma cross sec- 
tions and a discrete ordinates transport theory code (DOT4PI-M) 
were used to calculate the secondary gamma rays and the transport 
of primary gamma rays. Integral comparisons between the calculat- 
ed and measured spectra were favorable. Graphical comparisons of 
the measured flux for various angles of incidence of the neutron 
beams on the samples, for various angles of exit on the transmitted 
side of the samples, and for various sample thicknesses are shown. 
The comparisons show that the angular distribution of secondary 
gamma rays for the three materials changes slightly with a change in 
the angle of beam incident on the sample, but increasing the angle 
between the normal to the sample and the detector by 60° decreases 
the measured secondary gamma-ray flux up to a factor of two. An 
investigation was made to determine the consequences of using 
single scatter Compton theory versus using discrete ordinates trans- 
port calculations to estimate the primary gamma-ray contribution to 
the measured photon spectra. 


61504 (SAND—76-0742) Temperature capability for DTF-IV 
(DTF-71 version). Varela, D.W.; Philbin, J.S. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). May 1977. Contract EY-76-C-04-0789. 
20p. Dep. NTIS, PC A02/MF A011. 

A subroutine has been developed for calculating adiabatic 
temperature distributions as part of the activity edit in the DTF-IV 
S/sub N/ neutron transport code. The specific heat input is simple 
and versatile. The subroutine integrates the specific heat functions 
and solves for the temperatures which match the energy deposition 
supplied by the activity edit. There is no heat transfer modeling in 
the subroutine. The temperatures are only valid for cases where the 
energy deposition time is compared to the thermal relaxation time of 
the media. The code can be used, for example, to calculate the initial 
temperature distributions in certain pulsed reactors or pulsed reactor 
experiments. 


61505 (UCID—17528) DT fusion neutron irradiation of BNL— 
LASL superconductor wires, BPNL wire-foil packet, and ORNL 
magnesium oxide crystal. MacLean, S.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 29 Mar 1977. Contract W- 
7405-ENG-48. 5p. Dep. NTIS, PC A02/MF AOI. 

The DT fusion neutron irradiation of eleven BNL-LASL 
superconductor wires, one BPNL wire-foil packet, and two ORNL 
magnesium oxide crystals is described. The sample position and 
neutron dose record are given. The maximum neutron fluence on 
any sample was 2.77 x 10" neutrons/cm? 


61506 Sa. 1)) H(t,n)* He reaction for depth pro- 

filing of hy by neutron time-of-flight. Davis, J.C.; Lefevre, 

H.W.; Poppe, C.H.; Drake, D.M.; Veeser, L.R. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). Jun 1977. Contract 

wa" 17p. (CONF-770642—7). Dep. NTIS, PC A02/ 
AOl. 
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From 3. international conference on ion beam analysis; Wash- 
von, _ of Columbia, United States of America (USA) (27 
un : 

e usefulness of the H(t,n) reaction for depth profiling of 
hydrogen in solids was investigated using the pulsed T* beam from 
the Los Alamos vertical Van de Graaff. A 2.54 cm diameter by 2.54 
cm thick stilbene neutron detector was placed at 0°, 5.35 meters from 
the target. Pulse shape discrimination virtually eliminated gamma- 
ray background. Neutron spectra from targets of Ti and TiH2 with a 
nominal thickness of ten microns were compared with targets of 
SiO2, Si, C and Au to assess the importance of neutron backgrounds 
from triton reactions with the constituents of those targets. When the 
neutron spectra were transformed into profiles, the background 
corrected TiHz spectrum showed a uniform hydrogen concentration 
over ten microns. A measurement of the neutron spectrum produced 
when bombarding an Au target on which (t,n) reactions are strongly 
inhibited by the Coulomb barrier gives a yield equivalent to a 
background concentration of 3 at.% of hydrogen in Ti. This back- 
ground is due to reactions on hydrogen, hydrocarbons, or other light 
nuclei on or in beam line components. Similar measurements on 
other targets gave background values equivalent to hydrogen atomic 
concentrations in Ti of: SiOQz-11 at.%, Si-7 at.%, C-22 at.%, Ti-5 
at.%. Development of high sensitivity for depth profiling hydrogen 
with this technique appears possible only for high Z host materials 
and will require careful attention to beam line and vacuum system 
design. 


61507 Neutron transport in plane geometry with general anisotro- 
pic, energy-dependent scattering. Gibbs, A.G.; Larsen, E.W. (Battelle, 
Pacific Northwest Laboratory, Richland, Washington 99352). J. 
Math. Phys. (N. Y.); 18: No. 10, 1998-2007(Oct 1977). 

e consider the neutron transport equation in plane geome- 
try with a general energy-dependent anisotropic scattering kernel. 
We construct the solution of the subcritical half-space albedo prob- 
lem as a contour integral around the positive half of the spectrum of 
a reduced transport operator K. The integrand involves the bound- 
ary data and two operators which provide the Wiener—Hopf factor- 
ization of a third operator contained in (AI-K)~'. Bounds are ob- 
tained for the location of the spectrum of K in the complex plane. 
We also obtain representations of the solutions of the Milne problem 
and of the full-space and half-space problems with sources. Various 
simplifications of the general theory, which occur for particular 
scattering models, are discussed as an illustration of the results. 


61508 N-group neutron transport theory: a criticality problem in 
slab geometry. Mullikin, T.W. (Purdue Univ., West Lafayette, IN); 
Victory, D. J. Math. Anal. Appl.; 58: No. 3, 605-630(May 1977). 

e steady-state equation for N-group neutron transport in 
slab geometry is written as an integral equation. A spectral analysis 
is made of the integral operator and related to the criticality prob- 
lem. The method depends on a representation for the resolvent 
kernel for a subcritical slab and on analytic continuation in a com- 
plex parameter to characterize eigenvalues in terms of singularities 
of the resolvent. The analytic continuation is based on a bifurcation 
analysis of some nonlinear matrix integral equations whose solutions 
provide a matrix Wiener—Hopf factorization of the Fourier trans- 
form of the kernel of the transport operator. 


61509 Analysis of neutron scattering and gamma-ray production 
integral experiments on nitrogen for neutron energies from 1 to 15 
MeV. Cramer, S.N.; Oblow, E.M. (Oak Ridge National Lab., TN). 
Nucl. Sci. Eng.; 62: No. 3, 532-549(Mar 1977). 

Monte Carlo transport calculations were made to analyze the 
results of two integral measurements of neutron scattering and 
gamma-ray production from liquid nitrogen samples. The experimen- 
tal data from Intelcom Radiation Technology and Oak Ridge Na- 
tional Laboratory (ORNL) were given as angular-dependent NE-213 
detector count rates of neutrons and gamma rays scattered from a 
spherical nitrogen Dewar pulsed with a 1- to 20-MeV neutron 
source. ORNL results also included unfolded neutron and gamma- 
ray spectra as a function of detector angle in broad incident neutron 
energy bins. Multigroup Monte Carlo calculations using the 
MORSE code and ENDF/B-IV nitrogen cross-section data were 
made to analyze all reported results. Comparisons of calculated and 
measured results indicate that no major deficiencies exist in the 
ENDF/B-IV gamma-ray production data, in contrast to the conclu- 
sions drawn from studies in previous years. Deficiencies, however, 
were found in the neutron data, primarily in the elastic and inelastic 
data above 9 MeV and in the elastic angular distribution data around 
5 MeV. 


61510 Measurements and calculations of the electron recoil spec- 
tra from gamma rays emitted by nitrogen for a 14-MeV neutron 
source. Hansen, L.F.; Komoto, T.; Plechaty, E.F.; Pohl, B.A.; Sidhu, 
G.S.; Wong, C. (Univ. of California, Livermore). Nucl. Sci. Eng.; 62: 
No. 3, 550-558(Mar 1977). 

The electron recoil spectra from gamma rays produced by the 
interaction of 14-MeV neutrons with 0.5, 1.0, 3.0, and 7.0 mean-free- 
paths (mfps) of nitrogen have been measured with NE-213 scintilla- 
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tors positioned at 26, 30, and 120 deg at distances ranging between 7 
and 10 m. Thin wall spherical Dewars filled with liquid nitrogen, 
with radii dimensions equivalent to the above number of mfp, were 
bombarded with a centered nominal 14-MeV neutron source. Calcu- 
lations of the gamma and recoil electron spectra have been carried 
out with the ENDF/B-IV and ENDL neutron-gamma libraries. 
Comparison between the measured and calculated electron recoil 
spectra shows that the discrepancies are not larger than 10%. This 
agreement implies that the calculated gamma-ray spectra are expect- 
ed to give a good description of the gamma transport in nitrogen 
from a 14-MeV neutron source. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 59428, 59782, 59783 


61511 (CONF-770401—25) Radiation protection and shielding 
standards. Vallario, E.J.; Trubey, D.K. (Energy Research and De- 
velopment Administration, Washington, D.C. A); Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 9p. 
Dep. NTIS, PC A02/MF A011. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

Radiation protection and shielding standards being prepared 
by the American Nuclear Society and by the Health Physics Society 
are reviewed. Major problems which must be resolved are discussed. 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 60793 


61512 (HEDL-TME—75-130, pp ANC.9-ANC.10) '°Ba— 
14°la gamma-ray Rogers, J.W.; Turk, E.H. Aug 1976. 

In LMFBR reaction rate and dosimetry 10th progress report, 
June 1974—October 1975. 

A '™°Ba—'°La standard solution (No. T-1083) was received 
from HEDL and counting sources were prepared from the solution. 
These sources were counted to check the efficiency of detectors 
used in ILRR related measurements. The counting source contents 
were determined by relative masses and activities. 


DOSIMETRY 


61513 Use of a dynamic rangeshifter for modifying the depth- 
dose distributions of negative pions. Amols, H.I.; Liska, D.J.; Halbig, 
J. (University of California, Los-Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Med. Phys.; 4: No. 5, 404-407(Sep 
1977). 

In order to use negative pions for the treatment of large deep- 
seated tumors in radiotherapy, it is necessary to produce depth-dose 
distributions tailored to specific shapes. We present here a method of 
beam shaping which utilizes a fluid-filled piston having a E may = 74 
mable, computer-controlled, time-dependent thickness. fluid 
alters the residual range of the pions such that predetermined depth- 
dose distributions can be obtained. Changing me one distribution 
to another can be accomplished simply and rapidly without access to 
the treatment room. Depth-dose distributions which are flat over a 
range in depth up to 10 cm have been produced. Distributions 
tailored to produce flat “effective dose” versus depth have also been 
obtained. 


61514 Neutron and gamma-ray flux-to-dose-rate factors. La- 
Pm Park, IL; American Nuclear Society (1977). 14p. ICONS— 
02199). . 

This Standard presents data recommended for computing 
biological dose rates due to neutron and gamma-ray radiation fields. 
Neutron flux-to-dose-rate conversion factors for energies from 2.5 x 
10-® to 20 MeV are given; the energy = —- 
conversion factors is 0.01 to 15 MeV. Specifically, this Standard is 
intended for use by shield — to calculate whole-body dose 
rates to radiation workers and the general ~ i ishi 
rate limits is outside the scope of this S b 
in cases where the dose equivalents are far in excess of occupational 
exposure guidelines is not recommended. 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 60292, 60332, 60362, 60494 


61515 (AERE-TP—691) Void growth and its relation to intrinsic 
properties. 


point defect Brailsford, A.D.; Bullough, R. (UKAEA 
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Research Group, Harwell. Atomic Energy Research Establishment). 
Dec 1976. 42p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 
Some of the many factors that can influence the formation 
wth of voids in irradiated materials are reviewed. The 
= lence of the void growth and the total evolving micros- 
tructure is emphasized and the appropriate rate theory outlined. The 
importance of saturable traps (solute atoms, coherent precipitates 
and sessile dislocations) for the intrinsic point defects is highlighted. 
Finally the overall state and relevance of our theoretical understand- 
ing of the void swelling phenomenon is discussed and useful avenues 
for future research are indicated. 


61516 (BNL—23019) Neutron scattering studies of electron— 
phonon interactions. Axe, J.D. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 16p. Dep. NTIS, PC 
A02/MF AO1. 

This review is an attempt to summarize the areas in which 
neutron scattering has been used in studying electron-phonon inter- 
actions, and to display some of the key results. The examples chosen 
reflect the interests of the author and represent in no way a complete 
survey of the subject. 48 references. 


61517 (CONF-770641—7) Theory of swelling and irradiation 
creep. Wolfer, W.G.; Mansur, L.K.; Sprague, J.A. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear Engineering; Oak Ridge National 

Lab., Tenn. (USA); Naval Research Lab., Washington, D.C. 
(USA)). 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/ 
MF AOI. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

The rate theory for swelling and irradiation creep is shown to 
originate from averaging microscopic diffusion equations over spa- 
tial dimensions of the order of the sink spacings and over time 
intervals of the order of the lifetime of collision cascades. The 
inherent assumptions that go into the calculations of the rate coeffi- 
cients and the production rate for point defects are briefly discussed. 
GHT) 


61518 (COO—2315-10) Transport properties of normal metals 
and alloys below the Debye temperature. Lawrence, W.E. (Dart- 
mouth Coll., Hanover, N.H. (USA)). May 1977. Contract EY-76-S- 
02-2315. 18p. (CONF-770573—1). Dep. NTIS, PC A0O2/MF AOI. 

From European Physical Society conference; Cavtat, Yugo- 
slavia (9 May 1977). 

The competition at low temperatures between the electron- 
electron and electron-phonon mechanisms is explored in relation to 
the quasiparticle scattering rates, and the electrical and thermal 
resistivities of the simple and noble metals. Existing evidence is 
evaluated and new sources are suggested. Simple models are used in 
order to yield analytical expressions for the low temperature limit, 
which exhibit general trends: Cross-over temperatures above which 
the electron-phonon mechanism is expected to dominate are largest 
for the electrical resistivity, and smallest for the thermal resistivity. 
It is suggested that barges lifetimes should exhibit electron- 
electron scattering, although this effect has not as yet been seen. 


61519 (COO—3084-50) Conditions for shear localization in the 
ductile fracture of v materials. Yamamoto, H. (Brown 
Univ., Providence, R.I. (USA). Div. of Engineering). Apr 1977. 
Contract EY-76-S-02-3084. 44p. Dep. NTIS, PC A03/MF AOI. 
bo ae 

i od investigates the possibility that ductile fracture 
occurs bey the McClintock-Berg mechanism of localization of defor- 
mation within a narrow shear band, owing to the progressive soften- 
ing of the material by increasing porosity due to void growth. The 
ductility predicted for a macroscopically homogeneous sample of a 
voided material is shown to be unrealistically large and hence an 
initial inhomogeneity of properties is considered, in the sense of an 
analysis by Marciniak and Kuczynski in the related problem of local 
necking in sheet metals. General conditions for a localization bifur- 
cation with an initial inhomogeneity (imperfection), concentrating 
deformation to allow localization within it, are derived. The initial 
imperfection is taken in the form of a void-containing, thin slice of a 
material and is assumed to have a void volume fraction slightly 
larger than the outside of the imperiection. Elastic-plastic constitu- 
tive rate relations for ee eee proposed by Gurson 
are adapted to the conditions for localization bifurcation. The 
critical conditions are analyzed numerically to discuss the sensitivity 
of localization conditions to an initial imperfection, in consideration 
of the implications for the theory of ductile fracture. The results 
suggest that the existence of an initial imperfection makes it possible 
for ization to occur at a reasonable strain, and the predictions 
from this analysis seem broadly consistent with reported experimen- 
tal observations. 


61520 (IS—4106) PL-1 program system for generalized Patterson 
superpositions. Hubbard, C.R.; Babich, M.W.; Jacobson, R.A. (Ames 


ERA VOL. 2, NO. 24 


Lab., lowa (USA)). Jan 1977. Contract W-7405-ENG-82. 43p. Dep. 
NTIS, PC A03;MF AO1. 

A new system of three programs written in PL/1 can calcu- 
late symmetry and Patterson superposition — for triclinic, mono- 
clinic, and orthorhombic space groups as well as any space group 
reducible to one of these three. These programs are based on a 
system of FORTRAN programs developed at Ames Laboratory, but 
are more general and have expanded utility, especially with regard 
to large unit cells. The program PLIGEN calculates a direct _—— 
data set, SYMPL1I calculates a direct access symmetry map, and 
ALSPLI calculates a superposition map usi ng one or multiple — 
positions. A detailed description of the use of these programs inc 
ing symbolic program listings is included. 2 tables. 


61521 (LA-UR—77-1529) Effective medium theories of inhomo- 
geneous media from modern perspective. Gubernatis, J.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 9p. (CONF-770619—1). Dep. NTIS, PC A02/MF AOI. 
From International symposium on computer methods for 
partial differential equations; Bethlehem, Pennsylvania, United States 
of America (USA) (22 Jun 1977). 

In the study of disordered alloys, theorists have stated the 
physics of the problem in terms of an integral equation and analyzed 
this equation by techniques developed in the quantum mechanical 
theory of scattering. The ——— of the scattering theory ap- 
proach to the computation of the effective dielectric constant of a 
polycrystal is discussed. The problem is framed in the form of an 
integral equation. Several well-known intuitive approximations are 
recovered, and the connection of the approximations to perturbation 
theory is indicated. (RWR) 


61522 Theory of magnetic cooling of a class of model paramag- 
nets. Goldstein, L. (Theoretical Division, University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Low Temp. Phys.; 26: No. 5, 691-707(Mar 1977). 

We have recently conjectured within the framework of the 
approximate mean-field formalism a cooling process on adiabatic 
demagnetization of antiferromagnetic systems from accessible initial 
paramagnetic states of entropy S/sub i/, pont my external uniform 
constant magnetic field strength H/sub i/, and temperature T/sub i/, 
to paramagnetic final states of coordinates S/sub f/equivalentS/sub 
i/, H/sub f{/< or ~H/sub c/, and T/sub f/<T/sub c/(0) or Tvery- 
much-less-thanT/sub c/(0). Here T/sub c/(0) is the spontaneous 
critical ordering temperature of the system in the absence of magnet- 
ic field, and H/sub C/ is its critical internal magnetic field strength 
arising from the relevant fundamental interactions between its con- 
stituent particles or spins, which prevents it at all temperatures from 
undergoing its ordering transformation. In the present work, the 
above conjecture acquires solid foundation through the exact formal- 
ism at very low temperatures of the paramagnetic phase of magne- 
tized, anisotropic, spin-1/2 systems subject to antiferromagnetic 
Ising interactions. 


— (SAND—-77-1139C) Continuum theory of porous materi- 

ith application to wave calculations. Nunziato, J.W.; 
cca P. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 10p. (CONF-770819—2). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on applications of computer methods in 
engineering; Los Angeles, California, USA (23 Aug 1977). 

A new theory of porous materials is considered, and the 
incorporation of this theory in a finite-difference Lagrangian wave 
propagation code, WONDY IV, is described. The results of plane- 
wave calculations carried out by using the linearized theory and a 
simple nonlinear model are then discussed for a polyurethane foam. 
The results for the linearized theory are in good agreement with an 
exact solution. The wave profiles calculated in the context of the 
nonlinear theory show a two-wave structure and are in qualitative 
agreement with experimental observations. 4 figures. 


61524 X-ray excitation of surface plasmons on spherical voids in 
metals. Ferrell, T.L.; Ashley, J.C.; Hendricks, R.W. (Oak Ridge 
National Lab., TN). Philos. Mag.; 34: No. 6, 929-935(1976). 
The cross section for X-ray excitation of surface plasmons on 
a spherical void in an electron gas is derived using a hydrodynamical 
approximation. The result is compared to the cross sections for 
elastic scattering from the void, and other inelastic processes such as 
scattering from bulk plasmons, in order to provide information on 
the feasibility of aunties such surface plasmon excitations experi- 
mentally. Possible applications to the study of the mechanisms of 
void nucleation and growth are discussed. 


61525 (AEC-tr—7297/10) Ukrainian physics Transla- 
tion of Ukr. Fiz. Zh. (Russ. Ed.); 16: No. 10, 1911-2124(Oct 1971). 
221p. (TT—72-52017/10). Dep. NTIS, PC A10/MF A0O1. 

A cover-to-cover translation into English of vol. 16, no. 10 of 
Ukrainskii Fizicheskii Zhurnal (October 1971) is given. Most of the 
articles concern solid state physics; however, there are others on 
high-energy, plasma, and nuclear physics. (RWR) 
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61526 (AEC-tr—7297/8) Ukrainian Physics Journal. Transla- 
tion of Ukr. Fiz. Zh. (Russ. Ed.); 16: No. 8, vp(Aug 1971). 202p. 
(TT—72-52017/08). Dep. NTIS, PC A10/MF AO1. 

A cover-to-cover translation is provided for vol. 16, no. 8, of 
Ukrainskii Fizicheskii Zhurnal (August 1971). Most of the articles 
deal with solid state physics; high-energy physics, plasma physics, 
and relativity theory are also treated. (RWR) 


61527 (SAND—77-6012) Applicability of the statistical method 
to ion lattices. Lenz, W. Translated by P. Newman from Z. Phys.; 77: 
713-721(1932). 8p. Dep. NTIS, PC A02/MF AOI. 

In crystal lattices consisting of very electron-rich atoms the 
application of the statistical method is recommended on practical 
grounds. As is shown, the only disadvantage is that the electron 
density at the points under consideration is sometimes too small; yet 
the numerical calculation leads to relatively good values for the 
lattice constants. 


SUPERCONDUCTIVITY 


61528 (DP—929-1) Publications, 1972—1976. Hilborn, HLS. 
(comp.). (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Mar 1977. Contract E(07-2)-1. 273p. Dep. 
NTIS, PC A13/MF AOl. 

This is a compilation of documents that communicate the 
results of scientific and technical work done at Savannah River. The 
bibliographic listing is arranged alphabetically by the first-mentioned 
author of each document. The subject listing is arranged alphabeti- 
cally by key word out of context (K WOC) indexing of the titles. The 
author listing includes in alphabetical order all authors, coauthors, 
editors, and compilers with identifying code numbers, and the titles 
of all documents on which their names appear. 


61529 (ORNL/NUREG/TM—99) ORCODE.77: a computer 
routine to control a nuclear physics experiment by a PDP-15 + 
CAMAC system, written in assembler language and including many 
new routines of general interest. Dickens, J.K.; McConnell, J.W. 
(Oak Ridge National Lab., Tenn. (USA)). 29 Mar 1977. Contract W- 
7405-ENG-26;NRC-INA-40-551-75-40-552-75. 95p. Dep. NTIS, PC 
A06/MF AO1. 

ORCODE.77 is a versatile data-handling computer routine 
written in MACRO (assembler) language for a PDP-15 computer 
with EAE (extended arithmetic capability) connected to a CAMAC 
interface. The Interrupt feature of the computer is utilized. Although 
the code is oriented for a specific experimental problem, there are 
many routines of general interest, including a CAMAC Scaler han- 
dier, an executive routine to interpret and act upon three-character 
teletype commands, concise routines to type out double-precision 
integers (both octal and decimal) and floating-point numbers and to 
read in integers and floating-point numbers, a routine to convert to 
and from PDP-15 FORTRAN-IV floating-point format, a routine to 
handle clock interrupts, and our own DECTAPE handling routine. 
Routines having specific applications which are applicable to other 
very similar applications include a display routine using CAMAC 
instructions, control of external mechanical equipment using 
CAMAC instructions, storage of data from an Analog-to-digital 
Converter, analysis of stored data into time-dependent pulse-height 
spectra, and a routine to read the contents of a Nuclear Data 5050 
Analyzer and to prepare DECTAPE output of these data for subse- 
quent analysis by a code written in PDP-15-compiled FORTRAN- 
IV. 


GENERAL THEORY 


61530 (IS-T—761) Nucleation and dynamics of vortices in type- 
II superconductors. Balley, R.E. (Ames Lab., Iowa (USA)). Mar 
1977. Contract W-7405-ENG-82. 126p. Dep. NTIS, PC A07/MF 


A0l. 

Thesis. 

The one- and two-dimensional Ginzburg-Landau equations 
are numerically integrated in a slab geometry, which is appropriate 
for comparison to experimental work done on films. When two- 
dimensional variations become energetically favorable, a vortex is 
found to nucleate and move to the center of the film with the Gibbs 
free energy decreasing during the process. An important process by 
which the energy is lowered during this nucleation procedure is 
found to be the savings in condensation energy arising from the 
shrinking size of the vortex core as it moves to the center of the film. 
The solutions of the Ginzburg-Landau equations are used to explain 
anomalies observed experimentally in the tunneling characteristics of 
thin films of PbIn. Excellent agreement between theory and experi- 
ment is found with the Ginzburg-Landau equations correctly pre- 
dicting the field at which flux would first enter the films. We then 
use the Clem model of an isolated vortex to model vortex nucleation 
and dynamics under the influence of a transport current. The entry 
fields predicted by the model are found to be off by almost a factor 
of two but have the advantage of requiring simple computer pro- 
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grams for their solution, while the Ginzburg-Landau solutions re- 
quire substantially more numerical work. 


61531 (UCR—34P233X1) Biannual report on theoretical aspects 
of superconductor behavior. Simanek, E. (California Univ., Riverside 
(USA)). Feb 1977. Contract EY-76-S-03-0034-233. 27p. Dep. NTIS, 
PC A03/MF AOI. 

Research progress is reported for theoretical work done on 
the random superconductor model and on several other topics 
concerning small superconducting particles. (SDF) 


61532 Superconducting system with weak coupling to the current 
in the ground state. Bulaevskii, L.N.; Kuzii, V.V.; Sobyanin, A.A. (P. 
N. Lebedev Physics Institute, USSR Academy of Sciences). JETP 
Lett. (USSR) a“ Transl.); 25: No. 7, 290-294(5 Apr 1977). 

We consider a superconducting ring with a Josephson junc- 


tion containing magnetic impurities. It is shown that if the tunneling 
through the magnetic impurities is large enough, then the ground 
state of such a system is a state with a current and a magnetic flux. 


61533 Interband transitions and the possibility of current states 
in systems with electron-hole pairing. Lozovik, Y.E.; Yudson, V.I. 
(Spectroscopy Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 1, 14-17(5 Jan 1977). 

Interband transitions make states with a homogeneous super- 
fluid flux of particles impossible. At the same time, if the magnitude 
T/sub ab/ of the interband transitions does not exceed a critical 
value T/sub ab/, then superfluid states with a coordinate-dependent 
particle flux and nonzero average flux become possible (this is 
attainable for spatially separated electrons and holes). 


61534 Contribution to the theory of the structure of the interme- 
diate state of a superconductor. Marchenko, V.I. (Institute of Physics 
Problems, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transi.); 71: No. 6, 1156-1158(Dec 1976). 

The layered structure of the intermediate state of a supercon- 
ducting plate is investigated in a strongly inclined field close to 
critical. It is shown that in this case the ns boundary has an 
anomalous shape determined by the surface tension. The transition 
from the intermediate to the normal state at an arbitrary angle of 
inclination of the field is also considered. 


61535 Behavior of a Coulomb superconductor with inverse distri- 
bution in a magnetic field. Idlis, B.G.; Kopaev, Y.V. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences). Soy. Phys. - JETP 
(Engl. Transl.); 71: No. 6, 1215-1219(Dec 1976). 

We consider the superconducting state that arises in a system 
with repulsion between the electrons under inverse distribution of 
the quasiparticles. The Ginzburg-Landau equations that describe the 
behavior of such a superconductor in a magnetic field are derived 
from the microscopic theory. This equation differs from the usual 
ones only in the sign in the expression for the current density. One- 
dimensional solutions of the obtained equations are investigated for 
the cases of a superconducting half-space and of thin films. The 
question of the vortex state of such a superconductor is considered. 


61536 Magnetic forces at the surface of a superconductor. Shi- 
kina, N.I. (Solid State Physics Institute, USSR Academy of Sci- 
ences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 5, 993-999(Nov 
1976). 

We construct a theory of the ponderomotive forces at the 
surface of a superconductor of arbitrary dimensions, which is valid 
in the framework of the applicability of the London equations or the 
Ginzburg-Landau equations. The formalism obtained is used to 
describe a number of observable effects: the effect of magnetic forces 
on the dispersion law of the bending oscillations of a plate of 
arbitrary thickness in a parallel magnetic field, the appearance of an 
electrical quadrupole moment in a superconducting sphere in a 
uniform magnetic field, and so on. The presence of a potential 
difference between the equator and the poles of such a sphere in a 
magnetic field is experimentally confirmed. We propose, in connec- 
tion with the problem of the calculation of the magnetic forces at the 
surface of a thin plate of a type-I superconductor, a consistent 
perturbation theory for the solution of the Ginzburg-Landau equa- 
tions under the stated conditions. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 60283, 60380, 60409 


61537 Flux flow noise power spectra in the presence of local 
pinning interactions. Habbal, F.; Joiner, W.C.H. (Physics Depart- 
ment, University of Cincinnati, Cincinnati, Ohio). J. Low Temp. 
Phys.; 28: No. 1, 83-93(Jul 1977). 

We derive expressions for the dc flux flow voltage and for the 
flux flow noise power spectrum in type II superconductors using a 
model in which flux bundles travel a distance | less than the sample 
width L before being stopped for finite times by local pinning 
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interactions. The frequency dependence of the power spectrum is 
shown to be identical to our earlier derivation, where we assumed 
that pinning and release of flux bundles occurred in zero times, an 
assumption we now show to be incorrect. This frequency depen- 
dence has been shown to lead to good agreement for experimentally 
measured transit times, which have repeatedly been shown to be too 
short when obtained from models of uninterrupted flux transit across 
the sample width. The concept of a pinned fraction arises naturally 
in our model, and occurs because of two factors; first, in certain 
regions the Lorentz force is not sufficient to overcome pinning and 
second, in regions where flux flow occurs, fluxiods wil be held up 
for brief periods because of interaction with local pinning centers. 
The expressions for the noise power at zero frequency and the dc 
voltage are modified by factors that depend on averages of 1. 


61538 Effect of magnetic field on the fluctuation growth of the 
nuclear spin relaxation rate in superconductors. Golub, A.A. Sov. 
Phys. - Solid State (Engl. Transi.); 19: No. 3, 483-484(Mar 1977). 

It is shown that, for characteristic frequencies of the nuclear 
magnetic resonance in metals, the fluctuation pairing of electrons in 
a static magnetic field increases the nuclear spin relaxation rate 
provided the temperature is somewhat higher than the critical super- 
conducting temperature. The principal contribution is due to the 
anomalous part of the Maki-type diagram. 


61539 Magnetic instabilities in hard superconductors. Mints, 
R.G.; Rakhmanov, A.L. (Institute of High Temperature of the 
USSR Academy of Sciences). Sov. Phys. - Usp. (Engl. Transl.); 20: 
No. 3, 249-263(Mar 1977). 

This review treats magnetic instabilities in hard and combined 
Type II superconductors. We give and discuss in detail the criteria 
for stability of the critical state with respect to magnetic-flux jumps. 
We study the effect of magnetic and thermal diffusion, as well as that 
of the structure of a combined superconductor, on the magnetic-field 
value for a flux jump. The theoretical results are compared with the 
existing experimental data. 


61540 Superconductivity in crystals without symmetry centers. 
Bulaevskii, L.N.; Guseinov, A.A.; Rusinov, A.I. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 71: No. 6, 1243-1251(Dec 1976). 
We consider the effect of spin-orbit interaction on the para- 
etic properties of superconducting crystals having a lattice 
wit out symmetry center. Systems of this type include supercon- 
ducting metals with polar-symmetry lattice V2Hf and VRu. Argu- 
ments are advanced favoring the assumption that there may be no 
symmetry center in a lattice of layered dichalcogenide metals with 
incommensurate charge-density wave or of intercalated layered 
metals. The paramagnetic susceptibility and the paramagnetic limit 
H/sub ps/ of the upper critical magnetic field are obtained for such 
. Superconductors as functions of the relative spin-orbit interaction 
a=¢,/A (0), of the degree of purity of the crystals A=1/2tauA (0), 
of the temperature, and of the field direction. The quantities chi and 
H/sub ps/ are anisotropic, and H/sub ps/ can greatly exceed the 
Chandrasekhar-Clogston paramagnetic limit H/sub p/. The experi- 
mental data for H/sub c/ in 2H-NbSe2 and TaS2(Py)/sub 1/2/ are 
discussed from the point of view of the results. 


61541 Vortex penetration into a Josephson junction of finite 
width. Zharkov, G.F. (P. N. Lebedev Physical Institute, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 5, 
102;4202013-1027(Nov 1976). 

The penetration of a magnetic field into a finite-width tunnel 
barrier is considered. It is shown that the magnetization curve differs 
from that for an infinitely wide barrier (B. D. J hson, Revs. Mod. 
Phys. 36, 216, 1964; I. O. Kulik, Zh. Eksp. Teor. Fiz. 51, 1952, 1966 
| a Phys. JETP 24, 1307 (1966); I. O. Kulik and I. K. Yanson, The 

hson Effect in Superconducting Tunnel Structures [in Russian], 
1970) The mean field strength does not vary continuously in this 
case but changes by jumps as the individual vortices enter the 
junction. oa are found for the “supercooling” and “super- 
heating” fields, which restrict the region of existence of weak 
superconductivity. 


THEORETICAL PHYSICS 


61542 Injection of an electron beam into a betatron. Pavlovskii, 
A.1.; Kuleshov, G.D.; Gerasimov, A.I.; Klement’ev, A.P.; Kuznet- 
sov, V.O.; Tananakin, V.A.; Tarasov, A.D. Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 22: No. 2, 218-219(Feb 1977). 

An apparatus is described that increases the effectiveness of 
producing accelerated electron currents when the injection energy is 
increased to 2 MeV.(AIP) 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 61247 
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61543 (SAND—77-8207) Equations of motion for a beam mount- 
ed within a rigid body subjected to three translational and three 

accelerations. Benedetti, G.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Aug 1977. Contract EY-76-C-04-0789. 46p. Dep. 
NTIS, PC A03/MF AO1. 

The problem considered herein is associated with the dynam- 
ic response of a cantilever beam mounted within a projectile which 
is balloting as it accelerates down a rifled gun tube. Hence, the 
balloting accelerations can cause the beam to respond dynamically. 
However, measured quantitative data pertaining to balloting envi- 
ronments are not available and apparently do not exist. Consequent- 
ly, an experiment is proposed which will determine the existence of 
balloting (for an eight-inch-diameter projectile) by using the results 
derived in this report. Equations are developed to describe the 
coupled dynamic (axial, torsional, and lateral) response of a circular 
Euler beam mounted within a rigid body (projectile) subjected to 
three translational and three rotational accelerations. Since the forc- 
ing (or driving) functions associated with the equations of motion for 
the beam are unknown, these equations are simplified to obtain the 
equations for the coupled quasi-static response of a cantilever beam 
with a rigid disk attached to its free end. Thus, the original problem 
is reduced to a two-point linear boundary value problem. The results 
of a computer solution for the two-point boundary value problem 
are compared with the results obtained from two spinning beam 
experiments. The agreement between the measured and predicted 
beam bending strains versus angular speed is excellent. Consequent- 
ly, it is concluded the mathematical model and the equations associ- 
ated with the model are accurate. 7 figs. 


61544 Nonlinear Schroedinger equation including growth and 
damping. Pereira, N.; Stenflo, L. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Phys. Fluids; 
20: No. 10, 1733-1734(1 Oct 1977). 

The nonlinear Schroedinger equation, with complex coeffi- 
cients that describe growth and damping, is considered. An exact 
— soliton solution is found for arbitrary growth and damping 
strength. 


61545 Soliton in the damped nonlinear Schroedinger equation. 
Pereira, N.R. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California 94720). Phys. Fluids; 20: No. 10, 1735- 
1743(1 Oct 1977). 

A numerical solution of the damped nonlinear Schroedinger 
equation is compared to analytical predictions that assume invar- 
iance of the soliton shape. The agreement is fair for the damping 
laws of the form y/sub k/«k/sup b/. Good agreement is found for 
y/sub k/aok?, and this case is studied analytically including second 
order effects of the damping. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 61526 


OPTICS 


61546 (LA—6897-MS) Two-dimensional maximum ome 
image restoration. Brolley, J.E.; Lazarus, R.B.; Suydam, B.R.; 
sell, H.J. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul S77. 
Contract W-7405-ENG-36. 8p. Dep. NTIS, PC A02/MF AOl. 

An optical check problem was constructed to test P LOG P 
maximum entropy restoration of an extremely distorted image. 
Useful recovery of the original image was obtained. Comparison 
with maximum a posteriori scbenedion is made. 7 figures. 


61547 Autocorrelation spectroscopy studies of single and multiple 
scattered light from a critical fluid mixture. Sorensen, C.M.; Mockler, 
R.C.; O'Sullivan, W.J. t of Physics and Astrophysics, 
University of Colorado, Boulder, Colorado 80309). Phys. Rev., A; 16: 
No. 1, 365-376(Jul 1977). 

We describe photon autocorrelation studies of both the de- 
polarized and polarized components of light scattered from the 
critical binary mixture methanol-cyclohexane, carried out to k{ 80, 
in an effort to differentiate between the Rayleigh linewidth predic- 
tions of the mode theories and the dynamic droplet model, and to 
assess the validity of our treatment of the autocorrelation function of 
light which undergoes double scattering from a critical fluid. (Here k 
is = gih) We achieved number and { the Orstein-Zernike correlation 

) We achieved sample temperature control of +- 15 u°C for 
— of 24 hours and reduced sample temperature gradients to < 
or ~ = +- 40 4°C/cm. We developed a technique for measuring 
~ effects of laser heating upon the temperature of the fluid within 

the scattering volume. latter measurements enabled us to 


the critical temperature of our system to an accuracy of 


- 60 °C. We find agreement between the predictions of our 
p at of the double-scattered autocorrelation function and the 
measured depolarized intensity autocorrelation function. The 
double-scattered contribution becomes significant for the methanol- 
cyclohexane system at k{ 0.6, and higher than second-order scatter- 
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ing becomes important for k{ < ~ 1. Despite the large multiple- 
scattered component in the light scattered from the fluid in the 
nonhydrodynamic regime, the Rayleigh linewidth is affected only 
slightly. We show how to estimate the amount of multiple scattered 
light from depolarization-ratio measurements, and make qualitative 
assessments of the modifications of the Rayleigh linewidth due to 
higher-order scattering. Despite the small effect of multiple scatter- 
ing upon the Rayleigh linewidth at large values of kZ, the uncertain- 
ty introduced is enough to obscure the differences between the fits of 
the mode theories and the dynamic droplet model to our experimen- 
tal results. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 61249, 61818 


61548 Exact solutions of the Boltzmann equation. Krook, M.; 
Wu, T.T. (Division of Engineering and Applied Physics, Harvard 
University, Cambridge, Massachusetts 02138). Phys. Fluids; 20: No. 
10, 1589-1595(1 Oct 1977). 

The nonlinear Boltzmann equation for the relaxation to equi- 
librium of a homogeneous one-component gas, is considered for a 
class of collision models. The models are characterized by elastic 
cross sections inversely proportional to the relative speed, but with 
arbitrary dependence on center-of-mass scattering angle. The Boltz- 
mann equation is solved exactly for a particular family of physically 
interesting initial distributions. The distribution functions are of the 
similarity form and consist of the product of a Maxwell function 
with “time-dependent temperature” and a linear function of v”. 


61549 Thermodynamics of the sine-Gordon fields. Currie, J.F.; 
Fogel, M.B.; Palmer, F.L. (Laboratory of Atomic and Solid State 
Physics, Cornell University, Ithaca, New York 14853). Phys. Rev., A; 
16: No. 2, 796-798(Aug 1977). 

We comment on a recently published paper of Gupta and 
Sutherland on the thermodynamics of the sine-Gordon chain. We 
present a short alternative derivation of the various thermodynamic 
functions in the high- and low-temperature limits. While our math- 
ematical results essentially agree with theirs, we propose a different 
physical interpretation. 


61550 Topological excitations in U(1) -invariant theories. Savit, 
R. (Fermi National Accelerator Laboratory, Batavia, Illinois 60510}. 
Phys. Rev. Lett.; 39: No. 2, 55-58(11 Jul 1977). 

A class of U(1) -invariant theories in d dimensions is intro- 
duced on a lattice. These theories are labeled by a simplex number s, 
with 1 < or = s < d. The case with s = 1 is the X-Y model; and s 
= 2 gives compact photodynamics. An exact duality transformation 
is applied to show that the U(1) -invariant theory in d dimensions 
with simplex number s is the same as a similar theory in d dimensions 
but which is Z /sub infinity/-invariant and has simplex number s = 
d-s. This dual theory describes the topological excitations of the 
original theory. These excitations are of dimension s - 1. 


61551 Time evolution of infinite anharmonic systems. Lanford, 
O.E. III; Lebowitz, J.L.; Lieb, E.H. (University of California at 
Berkeley, Berkeley, California). J. Stat. Phys.; 16: No. 6, 453-462(Jun 
1977). 

We prove the existence of a time evolution for infinite anhar- 
monic crystals for a large class of initial configurations. When there 
are strong forces tying particles to their equilibrium positions then 
the class of permissible initial conditions can be specified explicitly; 
otherwise it can only be shown to have full measure with respect to 
the appropriate Gibbs state. Uniqueness of the time evolution is also 
— under suitable assumptions on the solutions of the equations 
of motion. 


ELECTRICITY AND MAGNETISM 


61552 (UCID—17502) Prony’s method for angle domain. Miller, 
E.K.; Lager, D.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 14 Jun 1977. Contract W-7405-ENG-48. 17p. Dep. 
NTIS, PC A02/MF AO1. 

Considerable interest in obtaining the complex resonances or 
poles of conducting objects has recently been manifested in the field 
of electromagnetics. Prony’s method for data processing offers the 
capability for obtaining poles from experimental time-domain mea- 
surements. One of the potential applications of Prony’s method is 
presented. This application involves sampling the far field of a given 
radiator and using the Prony method to determine the source distri- 
bution. Some analytical aspects of the procedure, some preliminary 
numerical results for a line distribution of isotopic point radiators, 
and some problems needing resolution before the procedure can be 
generalized are discussed. 4 figures, 2 tables. (RWR) 


61553 Dynamics of a particle attracted b: 
Lawson, W.F. Jr.,; Simons, W.H.; Treat, RP. 


. (Morgantown 
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Energy. Research Center, USERDA, Morgantown, West Virginia 
26505). J. Appl. Phys.; 48: No. 8, 3213-3224(Aug 1977). 

The dynamics of a particle attracted by a magnetized wire is 
studied for nonvanishing gravitational forces and a broad range of 
Stokes number K. The Newtonian equation of motion for the 
particle is integrated for 10-?< or =K< or =10%, a range which 
includes conditions where the particle inertia cannot be i 
Families of trajectories, typical of low and high K, reveal the 
dominance of viscous forces at low K, as expected, and show 
oscillatory approach to capture for high K, where inertia is signifi- 
cant. Capture distances in the interval 1< or =X/sub c/< or =8 
are given as a function of three independent dimensionless param- 
eters which measure the strengths of the magnetic, vi and 
gravitational forces. The range of conditions is established for which 
it is permissible to neglect, for the pu of computing capture: 
distances, both the inertia and the radially attractive short-ran 
of the magnetic force. The equation of motion in which the inertia 
and the short-range term are neglected is studied. An integral of this 
equation is found which extends the trajectory equations of Zebel 
and Luborsky to include the gravitational force. A general approach 
to the construction of the integral of motion shows how to find the 
trajectory equation for a particle moving in a more complicated 
incompressible viscous flow with higher multipole contributions to 
the magnetic field of force. 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 61489 


61554 (AD-A—036565) Wave propagation, the dynamics of elas- 
tic structures and stability, and neutron transport. Final report. Reiss, 
E.L. (New York Univ., N.Y. (USA). Courant Inst. of Mathematical 
Sciences). 1977. 10p. NTIS PC A02/MF AO1. 

A total of nine investigators completed 32 research projects 
yielding 22 publications, 10 accepted or submitted, and 5 in —. 
tion. Subject areas were structural analysis (12), wave propaga 
(13), fluid dynamics (5), and transport theory (5). Topics luded 
higher order buckling in the presence of imperfections, dynamic 
instability, composite material, wave propagation through nonlinear 
and random media, vortex motion in fu ids, the small mean free path . 
approximation to the transport equations, etc. Asymptotic, perturba- 
tion and bifurcation techniques predominated. 


61555 Structural properties of the self-conjugate SU(3) pass oo 
operators. Lohe, M.A.; Biedenharn, L.C.; Louck, J.D. 

of Physics, Duke University, Durham, North Carolina 2 Tr 
Math. Phys. (N. Y.); 18: No. 9, 1883-1891(Sep 1977). 

Denominator functions for the set of self-conjugate SU(3) 
tensor operators are explicitly obtained and shown to be uniquely 
related to SU(3) -invariant structural properties. This relationship 
becomes manifest through the appearance of zeroes of the denomina- 
tor functions which thereby express the fundamental null = 
properties of SU(3) tensor operators. It is demonstrated that t 
exist characteristic denominator functions whose zeroes, in position 
and multiplicity, possess the interesting, and unexpected, property of . 
forming SU(3) weight space patterns (in which the zeroes play the 
role of weights). 


61556 Recursion relations for rapid computation of rotation func- 
tions. Fox, K. (Los Alamos Scientific } aboratory, University of 
California, Los Alamos, New Mexico 87545). J. Comput. Phys.; 24: 
No. 4, 455(Aug 1977). 

References are given to previous calculations of recursion 
relations for the group of rotations in three-dimensional space.(AIP) 


61557 Roots of two transcendental equations involving spherical 
bessel functions. Pexton, R.L.; Steiger, A. ‘D. Math. Comput.; 31: No. 
139, 752-753(Jul 1977). 

Roots of the transcendental equations j/sub 1/(aA) y/sub 1/(A) 
=j/sub 1/(A) y/sub 1/(aA) and [xj/sub 1/(x)]'/sub x alphaeta yl- 
italic/(x)]'/sub x eta/=xj/sub 1/(x)]'/sub x eta yl-italic/(x)]‘/sub x 
alphaeta/for the spherical Bessel functions of the first and second 
kind, j/sub 1/(z) and y/sub 1/(z), have been computed. The ranges 
for the parameter a, the order | and the root index n are: 
a=0.1(0.1)0.7,1= 1(1)15,n= 1(1)30. 


FUSION ENERGY 


PLASMA RESEARCH 


REFER ALSO TO CITATION(S) 59935, 61525, 61526 
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61558 Conduction heat loss scaling in open field line geometries. 
Chu, T.K.; Johnson, L.C. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). Phys. Fluids; 20: No. 10, 
1684-1687(1 Oct 1977). 

A scaling law governing the cooling of a finite-length column 
due to electron thermal conduction loss at the column ends, where 
the magnetic field lines are intercepted by a cold material wall, is 
derived. In addition to the electron temperature, both the electron 
number density and the magnetic field strength are allowed to vary 
along the field lines. It is shown that the cooling of the column is not 
very sensitive to moderate spatial variations of number density and 
magnetic field strength and is well represented by a characteristic 
cooling time given by tauo= (5/2) nL*/Ko, where L is the column 
half-length and n and Ko are the number density and coefficient of 
thermal conductivity at the midplane. 


61559 Advanced research technology transfer. Naraghi, M. 
(Atomic Energy Organization of Iran, Teheran). Trans. Am. Nucl. 
Soc., Suppl.; 25: No. 1, 20-21(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


61560 Present status and outlook of controlled nuclear fusion. 
Rutscher, A. (Ernst-Moritz-Arndt Univ, Greifswald, E Ger). Ener- 
gietechnik; 26: No. 12, 531-535(Dec 1976). (In German). 

Positive and negative aspects associated with energy produc- 
tion by nuclear fission and fusion are considered from the viewpoint 
of the estimated energy resources and the evolution of the world’s 
population. Extraordinary difficulties connected with the implemen- 
tation of nuclear fusion and its technical utilization are related to its 
advantages. The present status of fusion research, its predicted 
development, and some suggestions for future nuclear power plants 
are discussed. 5 refs. 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 61778 


61561 (AD-A—036308) Intense relativistic electron beam inter- 
action with a cool theta-pinch plasma. Memorandum report. Hammer, 
D.A.; Gerber, K.A.; Dove, W.F.; Goldenbaum, G.C.; Logan, B.G. 
(Naval Research Lab., Washington, D.C. (USA)). Jan 1977. 115p. 
(NRL-MR—3439). NTIS PC A06/MF AO1. 

Experimental results are presented for the heating of a 4 m 
long plasma confined by a uniform magnetic field of 4-5 kG by an 
intense relativistic electron beam. The initial plasma density ranged 
from approximately 5 x 10 to the 13th power cu cm to approximate- 
ly 3 x 10 to the 15th power cu cm, the lower density cases being 
partially ionized and the higher density cases highly ionized. In all 
cases, the energy coupled from the beam to the plasma is greater 
than can be explained by binary collisions between beam electrons 
and the plasma particles. Over most of the density range tested, 5 x 
10 to the 13th power cu cm to 1.5 x 10 to the 15th power cu cm the 
plasma heating cannot be explained by classical processes. These 
results are found to be explained quantitatively by the use of a full 
nonlinear treatment of the electron-electron two stream instability in 
the kinetic regime. A review of beam plasma interaction theory and 
previous experiments is presented to facilitate comparison with the 
present results. 


61562 (IPPCZ—180) Experimental study of the absorption of 
intense electromagnetic waves in a magnetoactive plasma. Musil, J.; 

Zacek, F. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Apr 1973. 60p. Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


An experimental study is described of the possible effective 
electromagnetic wave energy absorption in a magnetoactive plasma 
at an arbitrary value of the magnetic field, i.e. at w<wsub(ce), w 
approximately equal to wsub(ce), w< or approximately wsub(ce), 
where w and wsub(ce) are the frequency of electromagnetic wave 
and the electron cyclotron frequency. Particular emphasis is placed 
on the absorption of waves propagating in an inhomogeneous plasma 
obliquely to the magnetic field. It was experimentally found that: (i) 
the absorption of electromagnetic wave energy can really take place 
at an arbitrary value of the magnetic field; (ii) the efficiency of 
absorption strongly depends on the incident wave polarization; (iii) 
the absorption is collisionless; (iv) the mechanism of absorption is 
different at low and high powers of the incident wave; (v) at high 
powers when the electric field intensity E< Esub(crit) approximately 
equal to 150 V/cm (vsub(E)/vsub(Te) approximately equal to 0.5), 
effective nonlinear dissipation of the incident wave energy takes 
place. The main results are summarized of the experimental study of 
the microwave energy absorption carried out on experimental device 
ER-2 in department VTP-II of the Institute of Plasma Physics in 
Prague between 1969 and 1973. 
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61563 (PPL—1366) Coupling of slow and fast waves to plasmas 
near the lower hybrid frequency. Berger, R.L.; Perkins, F.W.; 
Troyon, F. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
Aug 1977. Contract EY-76-C-02-3073. 56p. Dep. NTIS, PC A04/ 
MF AOl1. 

Lower hybrid frequency heating relies on the efficient cou- 
pling of vacuum radiation to plasma waves that propagate across the 
field lines and heat the plasma core. Penetration through the plasma 
surface to high densities imposes a minimum value of N/sub paral- 
lel/, the parallel index of refraction. The evanescent layer at low 
density is very thin for the slow wave, but is much larger for the fast 
wave, especially for large tokamaxs, and thus, short wavelengths 
will not penetrate. A new effect proportional to the product of the 
density gradient and the azimuthal wavenumber, can either reduce 
or increase the evanescence for the fast wave. For hot plasmas, 
linear electron Landau damping imposes an upper limit on N/sub 
parallel/ so that only a narrow spectrum of waves can penetrate. 
The coupling efficiency is obtained for plane waves incident on the 
plasma and is found to depend weakly on the density gradient scale 
length. For a range of N/sub parallel/, resonant eigenmode solutions 
are found that are localized to the low density plasma regions. 


61564 Neoclassical transport in an elliptic tokamak. Tsang, K.T. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Fluids; 20: No. 10, 1680-1683(1 Oct 1977). 

Neoclassical transport for an elliptic tokamak in all collisional 
regimes is investigated by the technique of partitioning the velocity 
space. It is found that in a tokamak of moderate elongation, particle 
and ion heat confinement times are increased by a factor of o, 
where o is the ratio of the vertical minor radius to the horizontal 
minor radius. Ripple diffusion in an elliptic tokamak is also studied. 
Ion heat conductivity due to ripples is reduced by a factor of 
approximately ao. 


61565 Microscopic theory of impurity pumping. Chu, M.; Rawls, 
J.M. (General Atomic Company, San Diego, California 92138). Phys. 
Fluids; 20: No. 10, 1787- 1789(1 Oct 1977). 

Neoclassical transport coefficients for ion and impurity spe- 
cies in the plateau to Pfirsch—Schlueter regime are calculated using 
sources of particles and heat as driving forces. In the Pfirsch— 
Schlueter regime, such sources can lead to a reversal of the usual 
inward flux of impurities. 


61566 Material end plugging of straight 9 pinches. Malone, R.C.; 
Morse, R.L. (CTR Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett.; 39: No. 3, 134-137(18 
Aug 1977). 

The interaction of a @-pinch plasma with cold-material end 
plugs is investigated with a numerical hydrodynamic and heat flow 
model. A very appreciable improvement in energy confinement is 
obtained for the 5-m system considered compared to the same 
system plugs. The improvement is due to the elimination of convec- 
tive energy loss, a reduction of thermal conductive loss when Z < 1 
end plugs are used, and some recompression of the plasma by ablated 
plug material. 


61567 Solid—end-plug experiment on a @ pinch. Commisso, R.J.; 
Ekdahl, C.A.; Freese, K.B.; McKenna, K.F.; Quinn, W.E. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
— Mexico 87545). Phys. Rev. Lett; 39: No. 3, 137-139(18 Aug 
1977). 


Results from the first end-stopping experiment on a high- 


energy (T/sub i/ ~ 1.5 keV, n ~ 10'*cm~*) @ pinch are reported. 
The experiment was done with quartz end plugs. The results show 
that the insertion of the plugs improves plasma stability, reduces 
particle end loss out of the device, and improves the energy confine- 
ment. 


61568 Angular dependence of polarization-related laser- 
absorption processes. Pearlman, J.S.; Matzen, M.K. (Sandia Labora- 
tories, Albuquerque, New Mexico 87115). Phys. Rev. Lett.; 39: No. 3, 
ees Aug 1977). 

We have measured the incidence-angle dependence of the 
absorption of serge and s-polarized laser radiation by dense 
plasmas. A significant absorption peak at nonnormal angles of inci- 
dence is observed which is attributed to resonance absorption. 


61569 Polarization and angular of 1.06-.m laser-light 
absorption by planar plasmas. Manes, K.R.; Rupert, V.C.; Auerbach, 
J.M.; Lee, P.; Swain, J.E. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). Phys. Rev. Lett.; 
39: No. 5, 281-284(1 Aug 1977). 

An enclosing “box” calorimeter has been used to measure the 
polarization and angular dependence of 1.06-ym laser-light absorp- 
tion under experimental conditions approximating those assumed by 
Estabrook, Valeo, and Kruer in their simulations; i.c., ~ 10'*W/cm? 
plane waves incident on a planar plasma. A clear resonance absorp- 
tion maximum was observed for p- but not for s-polarized incident 
radiation as predicted. 
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61570 Theory of hot-electron spectra at high laser intensity. 
Forslund, D.W.; Kindel, J.M.; Lee, K. (Theoretical Division, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev. Lett.; 39: No. 5, 284-288(1 Aug 1977). 

A simple model involving resonant absorption in a self- 
consistent sharp density gradient is found to be in quantitative 
agreement with the suprathermal-electron spectrum from recent 
laser-plasma—interaction experiments and to explain qualitatively 
the scaling of that suprathermal-electron spectrum with laser power 
and wavelength. 


61571 Propagation of highly aberrated laser beams in nonquadra- 
tic plasma waveguides. Feit, M.D.; Fleck, J.A. Jr.; Morris, J.R. 
(University of California, Lawrence Livermore Laboratory, Liver- 
more, California 94550). J. Appl. Phys.; 48: No. 8, 3301-3306(Aug 
1977). 

The propagation of a laser beam in a plasma column several 
meters long with a realistic electron density distribution is examined. 
The electron density distribution is based on laser-beam heating at 
z=0, but is otherwise uncoupled to the laser beam. The aberrated 
nature of the resulting lenslike medium leads to essentially aperiodic 
beam properties, which contrast with the completely periodic prop- 
erties of Gaussian beams propagating in quadratic lenslike media. 
The beam is nonetheless stably trapped. These aberrated-beam prop- 
erties also help to stabilize the beam against axial variations in 
refractive index. 


61572 Steady plasma flow with a shock in a mirror. Weitzner, H. 
(Courant Institute of Mathematical Sciences, New York University, 
New York, New York 10012). Phys. Fluids; 20: No. 8, 1289- 
1295(Aug 1977). 

Based on scaled version of the equations of ideal 
magnetohydrodynamics it is shown how to construct a steady flow 
with a shock in a mirror. The upsiream state is supersonic, but 
essentially arbitrary. The shock must be Mach number one on axis 
although the Mach number may rise rapidly off axis. The shock is 
extremely effective in converting the directed streaming energy of 
flow into randomized thermal energy. Such flow patterns may be of 
interest in very long theta pinches where quasi-steady flow may 
obtain or in plasma gun devices where the gun injects a plasma along 
a magnetic field. 


61573 Particie and wave dynamics in a magnetized plasma sub- 
ject to high rf pressure. Gekelman, W.; Stenzel, R.L. (Department of 
Physics, University of California, Los Angeles, California 90024). 
Phys. Fluids; 20: No. 8, 1316-1324{Aug 1977). 

The nonlinear response of a plasma subject to an intense, 
spatially localized rf field has been investigated experimentally. In a 
uniform quiescent magnetoplasma of density n/sub e/approximately- 
greater-than10® cm~*, temperature kT/sub e/5 kT/sub i/1 eV, and 
magnetic field Bp ~ 100 G, a resonance cone (w/w/sub c/0.1; where 
w/sub c/ is the electron cyclotron frequency) is established which 
converges away from a circular exciter to reach a maximum ampli- 
tude at the remote cone apex. When an rf burst of intensity é:.E/sub 
rf/?/n/sub e/kT/sub e/approsimately -less-thanO (1) is applied, a 
strong density depression (6n/sub e//n/sub ¢/40%) is formed in the 
focal region on a time scale (~1 psec) short compared with a 
collision time. Fast ion bursts [(1/2) mv/sub i/235 eVapproximately- 
greater-than100 kT/sub i/], large amplitude ion acoustic waves, but 
negligible electron temperature increases are observed. Density and 
resonance cone field interact nonlinearly and in time develop a state 
of turbulence. Ion heating (AT/sub i//T/sub i/100) dominates over 
electron heating (AT/sub e//T/sub e/ ~2). The direct measurements 
of the particle distributions with probes and energy analyzers are 
supplemented by test wave techniques. Small amplitude ion acoustic, 
electron plasma, and Bernstein waves are propagated through the 
region of high rf intensity and the perturbed plasma properties are 
deduced from the test wave behavior. The observed nonlinear 
collisionless interactions between particles and intense rf field are 
qualitatively explained by a model involving the ponderomotive 
force on electrons and acceleration of ions by space charge fields. 


61574 Dynamics of high 8 tokamaks. Strauss, H.R. (Fusion 
Research Center, The University of Texas at Austin, Austin, Texas 
78712). Phys. Fluids; 20: No. 8, 1354-1360(Aug 1977). 

The reduced nonlinear low B tokamak 
magnetohydrodynamic equations are extended to the case of high B. 
A large aspect ratio ordering is used. The dynamics can be described 
using only three variables: the stream functions for the poloidal 
magnetic field and velocity, and the pressure. The equations are 
solved numerically to find two-dimensional equilibria. These equilib- 
ria can be unstable to ballooning modes, which tend to grow to large 
amplitude in nonlinear, three-dimensional computations. 


61575 Flux surface shape and current profile optimization in 
tokamaks. Dobrott, D.R.; Miller, R.L. (General Atomic Company, 
San Diego, California 92138). Phys. Fluids; 20: No. 8, 1361-1371(Aug 
1977). 
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Axisymmetric tokamak equilibria of noncircular cross section 
are analyzed numerically to study the effects of flux surface shape 
and current profile on ideal and resistive interchange ~~ oo 
ious current profiles are examined for circles, phon 
doublets. A numerical code separately analyzes vability i in - 
neighborhood of the magnetic axis and in the remainder of the 
plasma using the criteria of Mercier and Glasser, Greene, and 
Johnson. Results are interpreted in terms of flux surface averaged 
quantities such as magnetic well, shear, and the spatial variation in 
the magnetic field energy density over the cross section. The maxi- 
mum stable B is found to vary significantly with shape and current 
profile. For current profiles varying linearly with poloidal flux, the 
highest B's found were for doublets. Finally, an algorithm is present- 
ed which optimizes the current profile for circles and dees by 
making the plasma everywhere marginally stable. 


61576 Energy loss of ions moving high-density matter. 
Skupsky, S. (Laboratory for Laser Energetics, University of Roches- 
ter, Rochester, New York 14627). Phys. Rev., A; 16: No. 2, 727- 
731(Aug 1977). 

An equation is obtained for the energy loss of ions to elec- 
trons in a high-density plasma of arbitrary degeneracy. The quan- 
tum-mechanical form of the dielectric function is used to produce a 
formula that is free of the usual Coulomb divergence, so that the 
introduction of ad hoc cutoff parameters is not required. The results 
show a decrease of 20% to 50% in the energy-loss rate when 
a with other formulas that use the standard Coulomb loga- 
rithm. 


61577 Electron and ion heating in a high-voltage belt pinch. 
Soeldner, F.; Dum, C.T.; Steuer, K. (EURATOM Association, Max- 
Planck-Institut fuer Plasmaphysik, Garching, Federal Republic of 
Germany). Phys. Rev. Lett.; 39: No. 4, 194-197(25 Jul 1977). 

Fast shock heating in a toroidal belt pinch produces a highly 
elongated, weakly commpressed high-8 plasma with electron and 
ion temperatures in the keV range. Electron heating is attributed to 
ion-sound turbulence. The effective drift velocity is increased above 
instability threshold by a distortion of the electron distribution 
related to strong density and temperature gradients. Quenching of 
the instability is related to ion-tail formation. Reflection of ions by 
the piston, however, is mainly responsible for ion heating and 
increases with increasing initial density. 


61578 Transport during turbulent heating in a tokamak. Mas- 
cheroni, P.L. (Laboratory for Applied Studies, Science Applications, 
Incorporated, La Jolla, California 92037). Phys. Rev. Lett.; 39: No. 4, 
197-200(25 Jul 1977). 

A model for the University of Texas turbulent torus is de- 
scribed. The prediction of the model shows a strong skin effect, and 
is in agreement with the experimental data if one saturates the 
Buneman instability by using the electron-tra condition and the 
ion-sound instability by using the anomalous collision frequency v/ 
sup A/_ 10°5(T/sub e//T/sub i/) (u/v/sub e/) w/sub p e/, which 
correlates with ion tail formation. An interpretation of the laser- 
scattering temperature measurements is proposed. 


61579 Stationary spectrum of strong turbulence in magnetized 
nonuniform plasma. Hasegawa, A.; Mima, K. (Bell Laboratories, 
Murray Hill, New Jersey 07974). Phys. Rev. Lett.; 39: No. 4, 205- 
208(25 Jul 1977). 

A stationary spectrum in the frequency range much below the 
ion cyclotron frequency is obtained for a strongly turbulent nonuni- 
form plasma. The w-integrated k spectrum . given by k’/sup ./*(1 
+ k*)-*/sup ./*, while the width of the fi wy specrtrum is 
geepestional to k*(1 + k?)~', where k is normalized by c/sub s//w/ 
sub c i/. The result compares well with the recently observed 
spectrum in the ATC tokamak. 


61580 Steady-state model of a flat laser-driven target. Felber, 
F.S. (Naval Research Laboratory, Washington, D. C. 20375). Phys. 
Rev. Lett.; 39: No. 2, 84-87(11 Jul 1977). 

A steady-state model of a plasma slab, accelerated by intetac- 
tion with laser radiation, determines temperatre, velocity, and densi- 
ty profiles and boundaries consistent with laser intensity and wave- 
length and slab mass and acceleration. nea aren modification 
is caused by laser pressure. Plasma flows su ically into the 
critical surface, and supersonically out. 


61581 Mode conversion of the fast magnetosonic wave in a 
deuterium-hydrogen tokamak Jacquinot, J.; McVey, B.D.; 
Scharer, J.E. (Electrical and Computer Engineering t, 
University of Wisconsin, Madison, Wisconsin 53706). Phys. Rev. 
Lett.; 39: No. 2, 88-91(11 Jul 1977). 

Model conversion from the fast magnetosonic wave to a slow 
wave near the two-ion hybrid resonance is shown to explain recent 
experimental fast-wave damping results. A model for tunneling and 
mode conversion of the fast wave in the two-ion resonance zone 
incorporating k/sub parallel/ and plasma-density and field 
profiles is used to explain the observations. The strong 
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of the absorption on k/sub parallel/ and the species concentration 
which is obtained has important consequences for major plasma- 
heating programs which are planned for tokamaks. 


Observation of intensity anomalies at 58—78 A in Cl VII 
transitions in two-stage heating by ultrashort laser pulses. 
Zherikhin, A.N.; Koshelev, K.N.; Kryukov, P.G.; Letokhov, V.S.; 
Chekalin, S.V. (Spectroscopy Institute, USSR Academy of Sci- 
ences). JETP Lett. (USSR) (Engl. Transl.); 25: No. 7, 300-303(5 Apr 
1977). 

. An anomalous increase was observed experimentally in the 
intensities of a number of lines in the 58—78 A range, corresponding 
to transitions of the Cl VII ion from autoionization states. 


61583 Analytic/numeric approaches to the solution of the trans- 
port equation for energetic ions in a plasma. Haldy, P.A.; Ligou, J. 
(Ecole Polytechnique, Lausanne (Switzerland). Lab. de Genie Ato- 
mique). Z. Angew. Math. Phys.; 28: No. 2, 349-353(25 Mar 1977). (In 
—— ; . 

rom Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 

The transfer of energy from fast ions to a completely ionized 
plasma in thermal equilibrium, is investigated. The population of the 
fast ions may represent either a-particle resulting from D-T reactions 
or an external beam for heating or compressing pellets (inertial 
confinement). Hitherto this problem has been attacked by volumi- 
nous Monte Carlo programs. A number of different approaches 
classically used in neutron transport studies are explored as possible 
alternatives. 


61584 Filamentation instability due to compressional Alfven wave 
in laser of plasmas. Karttunen, S.J.; Salomaa, R.R.E. (Valtion 
Teknillinen Tutkimuskeskus, Otaniemi (Finland). Ydinvoimateknii- 
kan Lab.). Phys. Lett., A; 60: No. 3, 207-208(21 Feb 1977). 

It is shown that the filamentation instability of a high frequen- 
cy pump wave can have an exceptionally low threshold intensity in a 
magnetized plasma. The excitation of a purely growing mode may 
have important consequences in the laser heating schemes of pinch 
devices. 


61585 Plasma leakage velocity through a low-f line cusp. Leung, 
K.N.; Kribel, R.E.; Fitzsimons, D.G.; Taylor, G.R. (Madison Coll., 
Harrisonburg, Virginia (USA). Dept. of Physics). Phys. Lett., A; 60: 
No. 3, 203-204(21 Feb 1977). 

plasma leakage velocity through a low-f line ay | by a 
double Langmuir probe is shown to be slightly less than the ion 
acoustic speed. 


61586 Kinetic Alfven waves in turbulent plasmas. Shukla, P.K. 
(Bochum Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 
Phys. Lett., A; 60: No. 3, 223-224(21 Feb 1977). 

The author has investigated the anomalous damping of a 
kinetic Alfven wave in turbulent plasmas. It has been shown that the 
nonlinear interaction of the latter with the low-frequency kinetic 
Alfven wave leads to a damping. The results are expected to be 
useful in large scale turbulent plasmas in which a coherent kinetic 
Alfven wave is used for heating purposes. One should then take into 
account the anomalous damping discussed in this note. 


61587 Possibility of medium energy neutral beam injection into 
reactor. Miyamoto, K. (Nagoya Univ, Jpn). Jpn. J. Appl. 
Phys.; 16: No. 2, 317-319(Feb 1977). 

The energy amy ane | for neutral particles to penetrate into 
the plasma center may be of the order of about 0.6 to 1 MeV in the 
case of a fusion reactor. The conversion efficiency to convert such a 
high energy ion beam into a neutral beam is extremely small. The 
case is studied in which fast neutral particles are injected so that the 
ionized fast ions are trapped in helical ripples of the stellarator field. 
It is shown that the trapped ions can drift into the plasma center 
even if the energy is of the order of 100 keV. 8 refs. 


61588 Plasma confinement and RF heating on the heliotron DM 

and D devices. Uo, K.; liyoshi, A.; Obiki, T. (Kyoto Univ., Uji 

(Japan). Plasma Physics Lab.) (and others). pp 103-110 of In Plasma 

ysics and controlled nuclear fusion researth 1976. Vol. II. Vienna; 
AEA (1977). 

rom 6. international conference on plasma physics and con- 

trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 


Oct wa 

parameters of the Heliotron DM device, the purpose of 
the experiment and preliminary results for the confinement of Ohmic 
are described. It is observed that the magnetic limiter con- 
tion is well established. A high-current-density plasma (j ap- 
aw 150Acm~?, B approximately 9kG) has been obtained. 
wo kinds of RF heating experiments, one involving an ion cyclo- 
tron wave (@ approximately wsub(ci)) and the other one a shear 
Alfven wave (w approximately ksub(parallel) vsub(A), are reported. 
The successful plasma heating in both cases is explained by mode- 
converted processes at the perpendicular resonance in the hot- 

electron plasma. 
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61589 Investigation of ion heating by injection of a relativistic 
electron beam into a plasma. Koidan, V.S.; Rogozin, A.I. (Nuclear 
Physics Institute, Siberian Division, USSR Academy of Sciences, 
Novosibirsk). Sov. Phys. - JETP (Engl. Transl); 44: No. 5, 964- 
970(Nov 1976). 

Experimental results are presented for the distribution func- 
tion and number of heated ions appearing when a relativistic elec- 
tron beam is injected into a plasma. An electron beam with energy | 
MeV, current 7—10 kA, and duration 70 ns was injected into a 
plasma of density 3 x 10'*—4 x 10'*cm™® situated in a magnetic field 
6—12 kOe. The ion heating was investigated by analyzing the fast 
neutral charge-exchange particles emitted from the plasma across the 
magnetic field. It was established that the form of the distribution 
function and the number of heated ions depend strongly on the 
density of the initial plasma. For a plasma density n< 10" cm~* the 
distribution function of the ions in the range of energies under 
investigation is close to Maxwellian, and the density of heated ions is 
10-*—10~* of the total ion density. As the plasma concentration 
decreases (n< 10'* cm~*) the distribution function begins to deviate 
from equilibrium and the number of heated ions increases and 
reaches 10—20% of the total number of ions. For lower densities the 
distribution function can be interpreted as a “two-temperature” 
distribution, but it is obvious that the distribution of all the ions of 
the plasma in all regimes has a form different from an equilibrium 
distribution. For high densities (n< 10'* cm~*) ion heating occurs in 
the volume occupied by the electron beam. As the plasma density is 
lowered (n<5 x 10'* cm~*) ion heating is observed in the whole 
volume of the plasma column. Possible mechanisms for ion heating 
are discussed. 


61590 Thermalization of the directed motion of plasmoids by 
turbulent skin-layer discharge. Aranchuk, L.E.; Kalinin, Y.G.; King- 
sep, A.S.; Skoryupin, V.A.; Yan’kov, V.V. (I. V. Kurchatov Insti- 
tute of Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 44: No. 5, 
970-977(Nov 1976). 

Slowing down of oppositely moving plasma streams is ob- 
served experimentally when a direct skin-layer current of density 
j<en (T/sub e//M)'/? is passed through them. The energy of the 
translational motion is transformed in this case into thermal energy. 
The plasma column is heated along the radius from the skin layer 
toward the axis at the velocity of ion sound; the heating is accompa- 
nied by intense noise with a frequency on the order of w/sub p i/. A 
theoretical explanation of the phenomenon is proposed, based on the 
nonlinear instability of a two-stream plasma to finite-amplitude per- 
turbations originating in the skin layer. 


61591 Magnetoacoustic heating of two-component plasma in To- 
kamak T-4. Ivanov, N.V.; Kovan, I.A.; Sokolov, Y.A. (Gosudarst- 
vennyj Komitet po yee Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Zh. Eksp. Teor. Fiz., Pis'ma Red.; 
24: No. 6, 349-352(20 Sep 1976). (In Russian). 

Letter-to-the-editor; for English translation see the journal 
JETP Lett. 


61592 Stability of a plasma column confined by a helicoidal 

field. Sakanaka, P.H. (Sao Paulo Univ. (Brazil). Instituto de 
Fisica). Cienc. Cult. (Sao Paulo); 27: No. 7, 26(Jul 1975). (In Portu- 
guese). 

From 27. Annual meeting of the Brazilian Society for the 
Advancement of Science; Belo Horizonte, Minas Gerais, Brazil (9 - 
16 Jul 1975). 

Published in summary form only. 
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61593 (CEA-R—4807) Plasma focus. Bernard, A.; Jolas, A.; 
Garconnet, J.P.; de Mascureau, J.; Nazet, C.; Coudeville, A.; Bekiar- 
ian, A. (CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France)). Jan 1977. 103p. (In French). (CONF-7510163—). 
Dep. S (US Sales Only), PC A06/MF AOI. 

From Conference of the Focus experiment; Limeil-Bre- 
vannes, France (Oct 1975). 

The present report is the edition of the lectures given in a 
conference on the Focus experiment held at the Centre d'Etudes de 
Limeil, on Oct. 1975. After a survey of the early laboratories one 
will find the main results obtained in Limeil concerning interfero- 
metry, laser scattering, electric and magnetic measurements, X-ray 
and neutron emission and also the possible use of explosive current 
generators instead of capacitor banks at high energy levels. The 
principal lines of future research are given in the condition. 


— Lian yee Design for measurements of 
y rotation and -sight electron density using heterodyne 

acobson, A.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jul 1977. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AOI. 
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This report proposes a device which can overcome certain of 
the compromises of conventional Faraday rotation methods and at 
the same time measure the optical phase as well as the polarization. 
This would be useful for unfolding the Faraday rotation signal using 
the line-of-sight density along exactly the same path. Preliminary 
design parameters using a CO» laser are presented. 


61595 (PPPL—1356) Multichannel Thomson scattering appara- 
tus. Bretz, N.; Dimock, D.; Foote, V.; Johnson, D.; Long, D.; 
Tolnas, E. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Jul 
1977. Contract EY-76-C-02-3073. 4p. Dep. NTIS, PC A03/MF AOI. 

A Thomson scattering apparatus for measuring the electron 
temperature and density along a 90 cm diameter of the PLT plasma 
has been built. A wide angle objective images the 3 mm x 900 mm 
ruby laser beam onto an image dissector which rearranges the 300 : 1 
image to 20 : 1 forming the input slit of a spectrometer. The 
stigmatic spectrometer provides 20 wavelength elements of approxi- 
mately 70 A each. A micro-channel-plate image intensifier optically 
coupled to a cooled SIT tube provides detection with single frame 
linearity and 1000 : 1 dynamic range. Spatial profiles of N/sub e/ 
and T/sub e/ in the range 10° - 10°* cm~* and 0.05 - 3 keV have an 
accuracy of 30 V 10'*/N/sub e/ (cm™*) percent per 1.2 cm element. 


61596 (UCRL—52279) Streaming-plasma measurements in the 
Baseball II-T mirror experiment. Damm, C.C.; Foote, J.H.; Futch, 
A.H.; Goodman, R.K.; Hornady, R.S.; Osher, J.E.; Porter, G.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 9 
May 1977. Contract W-7405-ENG-48. 25p. Dep. NTIS, PC A03/ 
MF AOl. 

The warm plasma from a deuterium-loaded titanium washer 
gun, streaming along magnetic-field lines through the steady-state 
magnetic well of Baseball II, has been examined for its suitability in 
this experimental situation as a target plasma for hot-ion buildup 
experiments and for microinstability control. The gun was positioned 
near the magnetic axis outside the mirror region. Measurements 
were made with gridded, end-loss detectors placed outside the 
Opposite mirror, a microwave interferometer, a beam-attenuation 
detector, and other diagnostics. 


61597 Scheme for evaluating T/sub e//T/sub i/ and Z-bar by 
light scattering. Bretz, N.L. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). Appl. Phys. Lett.; 31: No. 
6, 372-374(15 Sep 1977). 

When highly ionized impurities are present in a plasma, the 
scattered spectrum of the major ion species can be distorted in a 
complicated way. A method is given by which T/sub e//T/sub i/ 
and Z-bar (equival tionn/sub j/z/sub j/?/n/sub e/) can be 
measured which does not require any knowledge of the mass, charge 
state, or concentration of the impurity species. A generalization of 
the Salpeter approximation for the integrated cross section is proven. 
The result is that the total cross section is a function of a (equivalent 
1/KA/sub D/), T/sub e//T/sub i/, and Z-bar as long as the tem- 
perature of all ion species is the same and T/sub e//T/sub i/ is not 
too large. Thus a measurement of the integrated ion cross section at 
two different scattering angles can yield T/sub e//T/sub i/ and Z- 
bar. This method is insensitive to magnetic fields and to moderate 
electron drifts. For lapproximately-less-thanT/sub e//T/sub i/, Z- 
barapproximately-less-than3 the cross section must be measured to 
an accuracy of about 3% to give T/sub e//T/sub i/ to within 10% 
and Z-bar within 20%. 


61598 Kinetic temperature measurement of the front surface of a 
target exposed to an intense pulsed electron beam. Peugnet, C. (Com- 
missariat a l’'Energie —we Centre d'Etudes de Valduc, B.P. 14, 
21120 Is-sur-Tille, France). J. Appl. Phys.; 48: No. 8, 3206-3210(Aug 
1977). 

A measurement of surface temperature has been developed 
for pulsed radiation dose levels such that vaporization of the material 
under investigation is obtained. This method, which has been suc- 
cessfully used, is based on the kinetic definition of temperature, and 
can be used for temperatures above the vaporization threshold and 
beyond without changing the physical phenomena. A detector locat- 
ed at a distance | from the target establishes the speed distribution of 
atoms ejected, from which we deduce the temperature. The rise time 

of the leading portion of the signal obtained depends on the tempera- 
ture. Compared to optical methods, this method has the advantage of 
being unaffected by the electromagnetic and bremsstrahlung noises 
inherent to electron generators. Moreover, the hydrodynamic expan- 
sion velocity can be calculated and the blowoff density estimated. 
This method can also be used in the case of other pulsed energy 
sources such as photons or ions. 


61599 Electron- and spontaneous-magnetic-field mea- 
surements in a laser-irradiated free jet. Thompson, H.M.; Daiber, 
J.W. a gy ye erg Buffalo, New York 14221). J. Appl. 
Phys.; 48 8, 3307-3311(Aug 1977). 

The output of a Q-switched ruby laser irradiated a freely 
expanding jet of nitrogen gas. The laser optical axis was collinear 
with that of the jet. Gaseous breakdown occurred and the remaining 
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energy within the laser pulse heated the plasma and drove forward- 
travelling waves through the orifice and into the plenum of the jet. 
The temperature of the electrons within the plasma was 

using relative transmittance of x rays through thir metal-foil 
trometers. The temperature varied as the square of the wave veloc- 
ity from 60 to 160 eV. Measurements were also made of the 
spontaneous magnetic field generated in the vicinity of the plasma. 


61600 X-ray emission measurements from CO--laser-created 
mas. Pepin, H.; Grek, B.; Rheault, F.; ag cote D.J. (INRS-Energie, 
Universite du Quebec, Varennes, Quebec, Canada). J. Appl. Phys.; 48: 
No. 8, 3312-3316(Aug 1977). 

Results of the interaction of gigawatt nanosecond CO: pulses 
with various solid targets are reported. The x-ray emission as a 
function of focusing is not critical within +- 1 mm of the on-target 
position. The x-ray intensity has an approximate power law depen- 
dance of 2.5 with laser energy for all elements. Densitometer analy- 
sis of sections of the x-ray pinhole pictures indicate nonuniformities 
in the plasma and localized hot spots. Line spectra taken with a 
Bragg crystal indicate temperatures of 200 eV for 4 J of incident 
energy. Continuum spectra taken with absorbants show characteris- 
tic nonthermal behavior, which may be related to ric insta- 
bilities. The x-ray yield as a function of atomic number exhibits a 
series of peaks which are similar in position to the predictions of a 
coronal model. 


61601 Resonant optical schlieren system for plasma flow studies. 
Siebeneck, H.; Koopman, D.W.; Cobble, J.A. (Institute for Physical 
Science and Technology, University of Maryland, College Park, 
Maryland 20742). Rev. Sci. Instrum.; 48: No. 8, 997-1001(Aug 1977). 

A dye laser, pumped by ruby second harmonic radiation at 
3471 A, emitting ~5-mJ, 20-nsec pulses with a bandwidth of 0.3 A, 
has been developed as a light source in a schlieren optical system 
which utilizes enhanced refractivity to examine plasma flow phe- 
nomena. When the dye laser is tuned adjacent to the Ball ion 
resonance line at 4554 A, the sensitivity of the system to density 
gradients in a barium plasma becomes 100—1000 times greater than 
can be achieved with nonresonant light sources which rely on the 
free electron contributions to plasma refractivity. Absorption effects 
also yield data on plasma flow patterns. 


61602 Faraday cups for laser plasmas. Pearlman, J.S. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). Rev. Sci. Instrum.; 
48: No. 8, 1064-1067(Aug 1977). 

An ion accelerator has been used to evaluate three types of 
Faraday cups commonly used to measure plasma expansion charac- 
teristics in laser-produced plasmas. One type of cup was found to 
have very low secondary emission and is very suitable for absolute 
measurement of ion numbers and energies. 


61603 Differential calorimeter for measurement of absorbed 
energy in laser-produced plasmas. Pelah, I.; Hauer, A. New York 
for Laser Energetics, University of Rochester, Rochester, New Y 
14627). Rev. Sci. Instrum.; 48: No. 8, 1068-1071(Aug 1977). 

Accurate estimates of the amount of optical energy absorbed 
by a target are an important diagnostic of caendodienad fusion 
experiments. Measurements of the total energy blown off of a target 
in the form of charged particles is one method of evaluating the 
percentage of optical absorption. We have developed a special 
calorimetric device that is suitable for the measurements of the total 
flux of both charged particles and x rays. These devices provide high 
sensitivity to ions and x rays while maintaining good discrimination 
against scattered light. 


61604 Electrostatic probe measurements of low-density medium- 
pressure magneto-plasmas. Chang, J.S.; Chen, S.L. (Musashi Inst. of 
Tech., Tokyo (Japan)). J. Phys. ’D (London); 10: No. 7, 979-990(11 
May 1977). 

The influence of secondary electron emission from a probe 
surface on the probe diagnostics are studied in a medium-pressure (p 
<= 0.1 Torr) low-density (Nsub(e) <= 10’ cm~*) plasma with a 
weak magnetic field (B <= 1 kG). Both electron and ion saturation 
currents (Isub(es) and Isub(is)) are used to obtain Nsub(e), and the 
results are compared with microwave measurements. The increase of 
Isub(i) due to electron emission occurs; this prevents the accurate 
determination of Nsub(e) in the same manner as that reported in a 
plasma without a magnetic field. Even though the uncertainty in 
determining Nsub(e) due to the effect of emission decreases with 
increasing B, Isub(is) is not always suitable for Nsub(e) determina- 
tion. On the other hand, Nsub(e) determined from Isub(es) corrected 
for magnetic field effects agrees with microwave measurements 
within 50%. The continuum Laplace limit probe theory of Chang 
and Laframboise is modified for ma; peed sa This theory pre- 
dicts that a probe in the presence of a magnetic field will be much 
more sensitive to departures from collisionless conditions than in the 
absence of a field. Theory and experiments agree satisfactorily. 
Plasma parameter diagnostic applications are developed in detail. 
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61605 Theory of the instantaneous triple-probe method for direct- 
display of plasma parameters in low-density collisionless plasmas. 
Kamitsuma, M.; Chen, S.L. (Musashi Inst. of Tech., Tokyo (Japan)); 
Chang, J.S. J. Phys., D (London); 10: No. 7, 1065-1077(11 May 1977). 

An exact theory taking the ion temperature Tsub(i) into 
account is developed for a triple-probe in an orbital-motion-limited 
collisionless plasma, i.e. when charged particle mean free path << 
Debye length << probe radius. Formulae for determining electron 
temperature and electron density are given for both spherical and 
cylindrical probes. Analytical results show that the effect of Tsub(i) 
on measurements of plasma parameters is small when using a cylin- 
drical probe and is negligible when compared to the errors obtained 
when using a spherical probe. The magnitude of the errors obtained 
in practical measurements are discussed. The possibility of ion tem- 
perature determination using this theory is also suggested. Experi- 
ments have been also done for confirmation. 


61606 Electron density measurements of a rapid Z-pinch dis- 
charge using an He-Ne laser Michelson interferometer. Naqvi, A.S. 
(Imperial Coll. of Science and Technology, London (UK)). J. Phys., 
D (London); 10: No. 7, 1023-1034(11 May 1977). 

The use of a He-Ne laser Michelson interferometer is de- 
scribed for the measurement of electron density in a very rapid Z- 
pinch discharge. A simple modification of the Michelson interfero- 
meter light-collecting optics allows very high spatial resolution 
measurements to be performed. An a priori estimation of errors is 
essential to make a correction to the observed fringe shifts, assuming 
a certain distribution of the refractive index in the plasma. Two 
major sources of error found to cause fringe shifts are well account- 
ed for and corresponding corrections are applied to obtain the true 
radical electron density distributions. 


61607 Neutronics of a dense-plasma focus--an investigation of a 
fusion plasma. Cloth, P.; Conrads, H. (Kernforschungsanlage Juelich, 
Ger). Nucl. Sci. Eng.; 62: No. 4, 591-600(Apr 1977) 

Experimental work on the dense-plasma focus device Juelich 
I is presented. The main objective of this program was the develop- 
ment of a neutron source for controlled thermonuclear reactor 
applications on blanket and material problems. Detailed studies of 
the neutron production mechanism and of the fusion plasma proper- 
ties of the plasma focus experiment were necessary. The investiga- 
tions were performed using reaction neutrons as special tools of 
plasma diagnostics. The results of neutron spectrum measurements 
indicate the presence of high-energy deuterons of at least 300 keV 
moving predominantly parallel to the axis of the gun. Neutrons 
produced by fusion reactions of deuterium and ‘Li have been 
observed, again showing the presence of ions with energies above 
300 keV up to at least 1 MeV. Fusion reactions have been detected 
all along the flight path of the deuterons up to a distance of 126 cm 
from the anode. Time-resolved measurements of the neutron produc- 
tion show dependence of the emission time on the axial dimensions 
of the vessel. 


61608 Neutron collisions in a thermonuclear plasma. Zel'dovich, 
Y.B. JETP Lett. (USSR) (Engl. Transl.); 25: No. 1, 25-26(5 Jan 1977). 

A method is proposed for the diagnostics of the advanced 
thermonuclear combustion reaction of a T+D mixture by register- 
ing the anomalous neutrons with energy E<14 MeV. Estimates 
show that a noticeable fraction of the neutrons acquires an energy 
E<14 MeV whenever more then 6 x 10" erg is released in one act 
(combustion of 0.01 g of the mixture). 


61609 Spectroscopic determination of electron temperature in 
plasma cluster accelerated by a coaxial gun. Bacilek, J.; Hruska, J.; 
Kubes, P. (Ceske Vysoke Uceni Technicke, Prague (Czechoslova- 
kia). Fakulta Elektrotechnicka). Cesk. Cas. Fys.; 26: No. 5, 507- 
511(Cct 1976). (In Czech). 

Electron temperature is determined in accordance with the 
local thermodynamic equilibrium model and stationary-collisional 
model. The collisional-radiative model for hydrogen-like ions is 
extended to all atoms and ions, and a graphic representation of the 
deviation from the Boltzmann-Saha equilibrium is given. Relaxation 
processes are discussed and electron temperature 2.6 eV at an 
electron density 5x10** cm~* is determined. 


61610 Limits of plasma diagnostics by the Thomson scattering 
method. Pyatnitskii, L.N. (AN SSSR, Moscow. Inst. Vysokikh Tem- 
rel Teplofiz. Vys. Temp.; 13: No. 6, 1288-1290(Nov 1975). (In 
ussian). 
Published in summary form only; for English translation see 
the journal High Temp. 


PLASMA KINETICS - GENERAL 


61611 (IA—1321, pp 46-47) Spectrum hardening 
nent-tokamaks, Greenspan, E.; Shvarts, D. Jun 1976. 
In Research laboratories annual report 1975. 


in two-compo- 
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61612 (NP—21271) Vortex flow in a torus: a method for arc 
stabilization. Rijnhuizen report 76-97. Polman, R.W. (Stichting voor 
Fundamenteel Onderzoek der Materie, Jutphaas (Netherlands). Insti- 
tuut voor Plasma-Fysica). Aug 1976. 110p. Dep. NTIS (US Sales 
Only), PC A06/MF AO1. 

Experiments on ring vortices inside a torus and experiments 
on semi-toroidal arcs stabilized by such vortices are described. The 
studies were performed in two separate devices. One of the toroidal 
vortex chambers--"Cogion”, with R = 0.45 m and r = 0.10 m-- 
permits the establishment of a gas flow only. In the other device-- 
“Tovorex”, with R = 0.19 m and r = 0.04 m--it is also possible to 
draw a semi-toroidal arc. In both devices the toroidally symmetric 
ring vortices are obtained by poloidal injection and exhaust of gas 
through slits running in toroidal direction and extending over the 
whole circumference. The arcs are drawn between two tungsten 
electrodes in the core of the rotating flow. The arc can be given an 
adjustable length of 1.0 m maximum, which only covers a part of the 
1.2 m long circular vortex axis. The rotation of the gas forces the 
discharge into the core of the vortex, thus preventing it from getting 
into contact with the metal wall. 


61613 (Rijnhuizen-ASR—1975) Annual status report 31 Decem- 
ber 1975. (Stichting voor Fundamenteel Onderzoek der Materie, 
Jutphaas (Netherlands). Instituut voor Plasma-Fysica). Jun 1976. 
90p. Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

30 figs., 27 refs. 

The desired current distribution in the high-8 experiment 
SPICA can be maintained on a 100 ps time-scale. In the turbulent 
heating experiment, a plasma with parameters not unlike those in 
current tokamak experiments was produced in a much shorter time- 
scale. Gas-blanket research was carried out both in the Institute's 
Ringboog facility and in Alcator at MIT. A comparison of the 
achievements of these experiments underlines the advantage of the 
Alcator scheme. Work with Ringboog now aims at understanding 
the mechanisms responsible for the energy loss (both radiation and 
instability being a and at controlling the current-density 
profile by means of turbulent heating of a skin. The emphasis of the 


work in the theoretical group has been in the fields of 
magnetohydrodynamics and transport theory. In particular, the 
problem of the B-limits for stable equilibria in tokamak and screw- 
pinch configurations was investigated. It was confirmed that, from 
this point of view, a screw pinch has more favourable properties 


than a tokamak. Studies into the effect of non-circular cross-sections 
were started. As regards transport phenomena due to binary colli- 
sions, work was initiated to complete the picture for different 
possible regimes. The studies on transport due to impurity-driven 
dissipative drift modes were continued. The investigation of the 
wave dynamics in an homogeneous plasma was extended to include 
quasi-linear effects. arene 4 was also started to evaluate t!:e poten- 
tialities of using advanced fuels in fusion reactors. 


61614 Coefficient of dissociation of oxygen in low pressure plas- 
mas. Kocian, P.; Bourquard, S. (Lausanne Univ. (Switzerland)). 
Helv. Phys. Acta; 50: No. 2, 170(25 Mar 1977). (In French). 
From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 
blished in summary form only. 


PLASMA KINETICS - EXPERIMENTAL 


61615 (PPPL—1362) Electron cyclotron emission from the PLT 
tokamak. Hosea, J.; Arunasalam, V.; Cano, R. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Jul 1977. Contract EY-76-C-02- 3073. 
14p. = NTIS, PC A02/MF AO1. 

Experimental measurements of electron cyclotron emission 
from the PLT tokamak plasma reveal that black-body emission 
occurs at the fundamental frequency. Such emission, not possible by 
direct thermal excitation of electromagnetic waves, is herein attribut- 
ed to thermal excitation of electrostatic (Bernstein) waves which 
then mode convert into electromagnetic waves. The local feature of 
the electrostatic wave generation permits spatially and time resolved 
measurements of electron temperature as for the second harmonic 
emission. 


61616 gg Turbulent temperature fluctuations 
PLT tokamak plasma. Arunasalam, V.; Cano, R.; Hosea, J.C.; Maz- 
zucato, E. (Princeton Univ., N_J. (USA). Plasma Physics Lab.). Jul 
oy Contract EY-76-C-03-3073. 15p. Dep. NTIS, PC A02/MF 
A 

The first experimental evidence for the existence of turbulent 
temperature fluctutations in plasmas is presented. The measurements 
of temperature turbulence were a by a spectral analysis 
of pepety. electron ——— Teele coeth fractional fluctuation 
in the mean electron energy <delta epsilon* </<epsilon<*]/ 
super /2/ = [< delta Tend ¢ e/</T — e///super '/2/ is about 
10% for typical PLT discharges. The uency spectrum of the 
temperature turbulence extends well ves the Galen diamagne- 
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tic drift frequency F and does not show any resemblance to the 
simultaneously existing turbulent drift wave density fluctuations. 


61617 Departures of the electron energy distribution from a 
Maxwellian in hydrogen. I. Formulation and solution of the electron 
kinetic equation. Shoub, E.C. (Joint Institute for Laboratory Astro- 
physics, University of Colorado and National Bureau of Standards, 
eal Colorado). Astrophys. J., Suppl. Ser.; 34: No. 2, 259-275(Jun 

We formulate and solve analytically a kinetic equation de- 
scribing the balance between elastic and inelastic collisions for the 
free electron energy distribution function in a steady-state hydrogen 
plasma. The solutions obtained show that the high-energy tail of the 
distribution («€< or ~9 eV) can deviate from a Maxwellian for 
ionization fractions n/sub e//n/sub h/9 or ~0.1, and that such 
deviations can lead to a significant changes in the collisional excita- 
tion and ionization rates of ground-state hydrogen atoms. Formulas 
for these rates are obtained which explicitly display their depen- 
dence on the hydrogen departure coefficients. Previous treatments 
of the problem are discussed in detail. 


61618 Departures of the electron energy distribution from a 
Maxwellian in hydrogen. II. Consequences. Shoub, E.C. (Joint Insti- 
tute for Laboratory Astrophysics, University of Colorado and Na- 
tional Bureau of Standards). Astrophys. J., Suppl. Ser.; 34: No. 2, 277- 
294(Jun 1977). 

The formalism developed in the preceding paper is used to 
investigate the consequences of relaxing the a priori assumption of 
LTE for the free electrons in a hydrogen gas. The model problems 
considered are the thermal ionization equilibrium of hydrogen in the 
optically thin limit, the formation of a spectral line by a gas of two- 
level atoms, and the transfer of radiation through a gas of four-level 
hydrogen atoms. The effects of atom-atom collisions are included. 
The central result which emerges from these calculations is that, due 
to the dependence of the electron-atom collision rates on the atomic 
level populations and ionization fraction, an instability exists which 
can cause the self-consistent nonequilibrium state to differ apprecia- 
bly from that predicted assuming a Maxwellian in those situations in 
which photoexcitation is unimportant. For example, we find that in 
the optically thin limit the electron-hydrogen collisional ionization 
rate is reduced a factor of order 10‘ relative to its Maxwellian value. 
As a result atom-atom collisions dominate the thermal ionization 
equilibrium of hydrogen for temperatures below approximately 
10,000 K. We also find that differences between Maxwellian and self- 
consistent results generally decrease with increasing optical extent of 
the gas, but can remain significant for gases of large optical extent. 
Some astrophysical implications of these results are discussed. 


61619 Transition probabilities and continuum emission coeffi- 
cients in an argon arc plasma. Preston, R.C. (National Physical Lab., 
Teddington (UK)). J. Phys., B (London); 10: No. 7, 1377-1384(11 
May 1977). 

Results are presented for the experimentally determined tran- 
sition probabilities for the Ar I line at 430 nm and the Ar II line at 
480.6 nm using both pure argon diagnostics and Hf electron density 
pepe applied to a wall-stabilized argon arc LTE plasma (14 

= T <= 12 000 K and 2.5 x 10 <= Nsub(e) <= 9 x 10” 

m*). Full mot fitting of Hf at Nsub(e) 2 approximately = 23 10° 
m7 * usin the Stark-broadening data of Griem (Spectral Line Broad- 
ening in Plasmas (1974)) yields electron densities approximately 11% 
lower than the data of Vidal et al (Astro a. J. Suppl. No.214.; 25: 
37 (1973)), the latter being within 2% of the pure argon diagnostic 
value. Using the pure argon diagnostics, the transition probabilities 
are: Ar I at 430 nm, Asub(ki) = 0.372 x 10°s~+ Ar II at 480.6 nm 
Asub(ki) = 74.9 x 10°s~*. Continuum emission coefficients are also 
given at 431.4 and 482.7 nm. 


61620 Measurements of the plasma continuum: high-pres- 
sure peculiarities. Goldbach, C.; Nollez, G.; Plomdeur, P. (Centre 
National de la Recherche Scientifique, 75 - Paris (France). Inst. 
d'Astrophysique). J. Phys., B (London); 10: No. 6, 1181-1189(21 Apr 
1977). 


The continuous emission coefficient of a high-pressure argon 
plasma is measured in a wall-stabilized arc in the ranges 2600 to 7000 
A, 1 to 30 atm and 11200 to 13200 K. The temperature and the 
electron density are determined independently using standard spec- 
troscopic methods. Results of continuum measurements are com- 
pared with resultant calculated values of free-bound and both elec- 
tron-ion and electron-neutral free-free radiation. The discrepancies 
existing at high pressure cannot be entirely explained by a shift of 
recombination thresholds. 


61621 Investigation of deuteron beams generated in a 
focus. Filippov, N.V.; Filippova, T.1. (I. V. Kurchatov Institute of 
Atomic yr JETP Lett. (USSR) (Engl. Transl.); 25: No. 5, 241- 
244(5 Mar 1 

Time of flight spectroscopy using the method of comparative 
activation of Al-C targets is used to investigate the generation 
conditions and the parameters of the “hard” (1—5 MeV) compo- 
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nents of deuteron beams produced in systems of the "plasma focus” 
type in the regime with “runaway” of the current sheaths. 


61622 Observation of photonuclear processes in the TFR toka- 
mak. Phys. Lett., A; 60: No. 3, 219-222(21 Feb 1977). 

The existence of photonuclear processes in T.F.R. is estab- 
lished by two experiments. Firstly a gamma s of the 
activated molybdenum limiter is made. Secondly the neutron flux 
measurements are compared with theoretical NZ/A dependence of 
the photonuclear processes. 


61623 Existence regions of ionization waves (moving striations) 
in helium, neon and argon. Perina, J. (Ceskoslovenska Akademie 
Ved, Prague. Fyzikalni Ustav). Czech. J. Phys.; 26: No. 7, 764- 
768(1976). 

The existence regions were found by systematic measure- 
ments in He, Ne and Ar of various kinds of ionization (backward) 
waves (poR<10 torr.cm, I/R< 1000; 10; 2 mA/cm for He, Ne and 
Ar respectively). These regions are very similar expecially for neon 
and argon where an empiric equation was found for the transforma- 
tion of the value poR and I/R. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 59539 


61624 Non-LTE line transfer with diffusion of excited atoms. 
Duechs, D.F. (Max-Planck-Institut fuer Plasmaphysik, Munich); Ox- 
enius, J. Z. Naturforsch., a; 32: 156-159(1977). 

The classical problem of radiative transfer in a spectral line, 
due to two-level atoms, in a homogeneous medium is reconsidered. 
It is pointed out that the source function used up to now in the 
literature neglects the diffusion of the excited atoms. In many cases 
this assumption is not justified. In the low-temperature limit kT 
much less than hv, the correct source function, allowing for diffu- 
sion of excited atoms, obeys an integro-differential equation. 


61625 (ANL-HEP-PR—77-34) Functional- oe 
for plasma instabilities and with phase-transition 
phenomena. Arnold, R.C. (Argonne National Lab., Ill. (USA)). Jun 
1977. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The formalism of Martin, Siggia and Rose is utilized to write 
a functional-integral representation for generating functionals in 
plasma transport theory, following Nakayama and Dawson. Parallel 
treatments of Navier-Stokes turbulence (attempted by Rosen) and of 
critical dynamics, by Kawasaki, are compared to illustrate the appli- 
cation of common field-theory techniques, such as the effective 
action. Quasi-classical methods for functional integrals are discussed. 


61626 (IA—1321, pp 47-48) Nuclear scattering cross section for 
fusion chain reaction calculation: the (D,*He) cycle. Karni, Y.; Green- 
span, E.; Shvarts, D. Jun 1976. 

In Research laboratories annual report 1975. 


61627 (ORNL/TM—5905) Runaway modeling in ORMAK and 
TNS. Cooper, A.; Swain, D.W.; Marcus, F.B.; Kammash, T. (Oak 
Ridge National Lab., Tenn. (USA)). Jul 1977. Contract W-7405- 
ENG-27. 29p. Dep. NTIS, PC A03/MF AOI. 

A zero-dimensional tokamak start-up code is used to investi- 
gate the generation of runaway electrons in the Oak Ridge Tokamak 
(ORMAK) and The Next Step (TNS) and the effect of the runaways 
on the plasma breakdown, current, and energy 
runaways, which are considered collisionless, are treated self-consis- 
tently in the circuit equation by including a runaway current com; 
nent (determined from a runaway rate equation). During the earliest 
stages of a discharge, the total current in the plasma is so low that 
closed flux surfaces do not exist. Runaways produced are lost almost 
instantly because they follow magnetic field lines that intersect the 
limiter. Once the current in the tokamak builds up sufficiently, 
closed flux surfaces start forming which improves runaway contain- 

ment. The time tau when this occurs is uncertain. Results on 
ORMAK and TNS are displayed for different values of tau (before 
which any runaway created is assumed to be lost instantaneously). 
The assumption of flux surface closure after some arbitrary time tau 
is then justified by modeling an ORMAK discharge which includes 
the effects on runaway confinement of error fields generated by 
currents flowing in the leads to the toroidal field coils. Also shown 
are ORMAK simulations in different density regimes and TNS 
results for different loop voltage pulses. 


61628 Sai ys Effects of spatial grid in simula- 
tions using higher order uda, H. (Princeton 
Univ., N.J. (USA). Plasma E Physics Lab.). Jul 1977. Contract EY-76- 
C-02-3073. 20p. Dep. NTIS, PC A02/MF AOI. 

Reduction of nonphysical effects in plasma simulations 
has been examined numerically using higher order multipole expan 
sions in one dimension. It is found that keeping the higher order 
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moments, such as quadrupole and octapole moments, substantially 
reduces the grid effects for small Debye length so that the numerical 
results agree well with the predictions from the gridless theory. In 
emerge it is found that the grid instabilities for small Debye 
length diminish when the higher order moments are used. 


61629 (PPPL—1357) Anomalous —— of a perpendicularly- 
injected ion beam in both Yamada, 
M.; Seiler, S.W. (Princeton Univ., rr) (USA). Plasma Physics 
Lab.). Jul 1977. Contract EY-76-C-02-3073. 15p. Dep. NTIS, PC 
A02/MF AO1. 

The anomalous slowing of an ion beam injected perpendicu- 
larly to the confining magnetic field of a low 8 plasma is experimen- 
tally verified in the nonlinear stages of the excited lower-hybrid 
instability. Furthermore, a transition of the main nonlinear mecha- 
nism from the quasilinear to the particle trapping regime is demon- 
strated by varying beam parameters. 


61630 My eebiwny Computational physics program of the 
National MFE Computer Center. Mirin, A.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1977. Contract 
W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF A0O1. 

A summary of the research program being carried out by the 
computational physics group is given. The research efforts have 
covered the following areas: ay. Fokker-Planck calculations, (2) 
transport studies, (3) Fokker-Planck/transport studies, (4) MHD 
studies, (5) Vlasov and particle simulations, (6) equilibrium studies, 
(7) convergent neutral beam studies, and (8) general numerical 
methods. A listing of publications by each group is given. (MOW) 


— Asymptotic stationary MHD regimes: inertial effects with 

infinite conductivity. Lo Surdo, C.; Sestero, A. (Comitato Nazionale 
per l'Energia Nucleare, Frascati (Italy). Lab. Gas Ionizzati). Z. 
Angew. Math. Phys.; 27: No. 6, 687-708(25 Nov 1976). 

In a previous study the authors have investigated the exis- 
tence of asymptotic solutions of the magnetohydrostatic (MHS) 
equations in the limit where: (i) the magnetic field is close to a 
vacuum field, (ii) vector and scalar fields are quasi-axisymmetric, (iii) 
the axisymmetric part of a vector field is quasi azimuthal. The 
situation is typical for a Tokamak discharge. Still under (i)-(iii), the 
analysis has now bven extended to the stationary ideal MHD equa- 
tions. These equations can be dealt with in a similar (although much 
more complicated) way as it was done in the MHS case, and the 
results turn out to be patterned quite consistently after the previous 
ones. 


61632 (UCRL—52233) Computation of the bounce-average code. 
Cutler, T.A.; Pearlstein, L.D.; Rensink, M.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 23 May 1977. Con- 
tract W-7405-ENG-48. 101p. Dep. NTIS, PC A06/MF AO1. 

The bounce-average computer code simulates the two-dimen- 
sional velocity transport of ions in a mirror machine. The code 
evaluates and bounce-averages the collision operator and sources 
along the field line. A self-consistent equilibrium magnetic field is 
also computed using the long-thin approximation. Optionally includ- 
ed are terms that maintain yw, J invariance as the magnetic field 
changes in time. The assumptions and analysis that form the founda- 
tion of the bounce-average code are described. When references can 
be cited, the required results are merely stated and explained briefly. 
A listing of the code is appended. 


61633 (UCRL—52276) XSNQ-U: a non-LTE emission and ab- 
coefficient subroutine. Lokke, W.A.; Grasberger, W.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
= 1977. Contract W-7405-ENG-48. 35p. Dep. NTIS, PC A03/MF 
AOl. 
This report describes the non-LTE atomic-state computer 
poorem, XSNO.U. The original classified report was issued in 1971. 
ince then, important changes and improvements have been includ- 
ed. XSNQ-U provides freq t emission and absorption 
coefficients for a material not in fr 3 (local thermodynamic equilib- 
rium). As in XSNB, an LTE opacity subroutine, a compromise was 
sought between accuracy and computer speed. The result, XSNQ-U, 
is intended for use as a subroutine in any transport code. This : 
surveys the basic non-LTE ge for the average ion model, 
— by Grasberger [UCRL-12408 and -5135], and gives details 
or the approximations and technique used in XSNQ-U. Also includ- 
ed are some illustrative numerical examples. Since the writing of the 
classified , the code has been modified to handle the case of 
multiple elements. The extension is straight forward; the notation of 
this report would only be more cumbersome if the single-element 
notation were replaced by the multiple-element notation. Also, the 
method of solving the rate equations by using analytical differentials 
as discussed in the classified report was replaced by a more direct 
incremental differences scheme, which is yo in the present 
version. 12 figures, 2 tables. 


61634 (UCRL—79758) Fusion by grand catastrophe. Sahlin, 
H.L. (California Univ., Livermore (USA). Lawrence Livermore 
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Lab.). Jul 1977. Contract W-7405-ENG-48. 12p. (CONF-770644—3). 
Dep. NTIS, PC A02/MF A0O1. 

From EPRI review meeting on advanced fuel fusion; Chica- 
go, Illinois, United States of America (USA) (27 Jun 1977). 

The plasma focus, an accidentally discovered natural phe- 
nomenon, provides a pulsed power source of 10'?-10'* watts in a 
variety of forms: electron bursts, ion bursts, and the stagnation and 
direct field heating of the snowplow. High density fusion work being 
conducted at Livermore with a plasma focus with maximum bank 
energy of 500 kJ at 40 kV is described. The primary purpose of the 
project is to employ the plasma focus as a pulsed power source to 
explore various fusion microexplosion concepts. The first exotic fuel 
experiments have been carried out at this facility by operating the 
focus on D2 + He? at 120 kJ and 27 kV. 


61635 Electrodynamic anomalies in arc discharge phenomena. 
Aspden, H. (IBM United Kingdom Ltd., Winchester, Eng.). JEEE 
Trans. Plasma Sci.; PS-5: No. 3, 159- 161(Sep 1977). 

The assumption that two electric particles are insufficient by 
their mutual action to develop a torque makes the Lorentz law a 
special case of a more general law of electrodynamics, of importance 
when electrodynamic closed circuit interactions involve charge car- 
riers of different mass. Experimental anomalies evident in the mutual 
electrodynamic behaviour of ions and electrons are reviewed. It is 
argued that there is now sufficient evidence for this more general 
law of electrodynamics to be given attention by the electrical 
engineer interested in plasma and discharge phenomena. 


61636 Two-dimensional boundary-value probiem for ion-ion diffu- 
sion. Tuszewski, M.; Lichtenberg, A.J. (Department of Electrical 
Engineering and Computer Sciences, Electronics Research Labora- 
tory, University of California, Berkeley, California 94720). Phys. 
Fluids; 20: No. 8, 1263- 1274(Aug 1977). 

Like-particle diffusion is usually negligible compared with 
unlike-particle diffusion because it is two orders higher in tial 
derivatives. When the ratio of the ion gyroradius to the gine 
transverse dimension is of the order of the fourth root of the mass 
ratio, previous one-dimensional analysis indicated that like-particle 
diffusion is significant. A two-dimensional boundary-value problem 
for ion-ion diffusion is investigated. Numerical solutions are found 
with models for which the nonlinear partial differential equation 
reduces to an ordinary fourth-order differential equation. These 


solutions indicate that the ion-ion losses are 7 by a factor of six 


for a slab geometry, and by a factor of four for circular geometry, 
than estimated from dimensional analysis. The solutions are applied 
to a multiple mirror experiment stabilized with a quadrupole magnet- 
ic field which generates highly elliptical flux surfaces. It is found that 
the ion-ion losses dominate the electron-ion losses and that these 
classical radial losses contribute to a significant decrease of plasma 
lifetime, in qualitiative agreement with the experimental results. 


61637 Collisional theory of electrical resistivity in trapped elec- 
tron regimes. Hui, B.H.; Winsor, N.K.; Coppi, B. (Science Applica- 
tions, Inc., McLean, Virginia 22101). Phys. Fluids; 20: No. 8, 1275- 
1278(Au ug 1977). 

e distribution function is determined numerically for elec- 
trons subject to magnetic trapping, electron-electron, and electron- 
ion collisions, and an electric field large enough to invalidate the 
Spitzer—Haerm (classical) approximation. The electrical resistivity 
is determined. It is compared with analytical theory for tokamaks, in 
the limit of large inverse aspect ratio €, and small drift velocity V/ 
sub d//V/sub th/. The resistivity is plotted for values of € and V/ 
sub d//V/sub th/ for which no analytic theory is available. 


61638 Long-wavelength sum rules for two-dimensional plasmas. 
Golden, K.I.; Merlini, D. (Centre de Recherches en Physique des 
Plasmas, Ecole Polytechnique Federale de Lausanne, CH-1007 Lau- 
sanne, Switzerland). Phys. Rev., A; 16: No. 1, 438-440(Jul 1977). 

Using the exact equation of state for the two-dimensional one- 
component plasma, asymptotic static long-wavelength limits and 
compressibility sum rules are derived for the linear and quadratic 
polarizabilities. 


61639 MHD spectrum of reversed field pinch configurations. 
Berger, D.; Bernard, L.C.; Gruber, R.; Troyon, F. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland); Jones, I.R. (Flinders Univ. 
of South Australia, Bedford Park). Z. Angew. Math. Phys.; 28: No. 2, 
358(25 Mar 1977). 

From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 

Published in summary form only. 


61640 Effect of current peaking on elongated tokamak equilibria. 
Berger, D.; Hofmann, F. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Z. Angew. Math. Phys.; 28: No. 2, 353(25 Mar 1977). 
From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 
Published in summary form only. 
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61641 Dielectric response function of two-dimensional classical 
plasmas. Calinon, R.; Merlini, D. (Ecole Polytechnique Federale, 
mm (Switzerland)). Helv. Phys. Acta; 50: No. 2, 180-185(25 Mar 

From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 

A numerical investigation of the static properties of the 2-d 
electron plasma is carried out on the basis of a recent improved 
theory of the dielectric response function. The static form factor is 
computed over the thermodynamically stable domain of the plasma 
parameter y. The onset of instability is found to be located in a range 
not far from the theoretical value. 


61642 Conductivity sum rules in two component plasmas. 
Golden, K.I.; Merlini, D. (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Helv. Phys. Acta; 50: No. 2, 177-180(25 Mar 1977). 
From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 
Conductivity sum rules are established for the linear and 
quadratic polarizabilities in two component non-relativistic plasma. 


61643 Frontiers of plasma physics. III. The implications of non- 
linearity. Bardwell, S. (Fusion Energy Foundation, New York). 
Newsl. - Fusion Energy Found.; 2: No. 3, 4-17(Mar 1977). 

In the first two articles of this series, Bardwell reviewed the 
experimental evidence that points to an inherent nonlinear quality in 
plasmas. Evidence from strongly turbulent plasmas, where the 
energy in the plasma’s collective motions is comparable to the 
energy in random motion, leads to the speculation that high energy- 
density plasmas can provide insight into previously inaccessible 
regimes of physical behavior. Both laboratory and astrophysical 
plasmas show a marked tendency to generate self-ordered, large- 
scale structures; islands of self-generated magnetic field, circulation 
cells, vortices, and filaments are among the most remarkable of 
these. These self-ordered phenomena, Bardwell reports, challenge in 
a fundamental way the conceptual tools of physics as they are 
presently understood. In part two of this series, Bardwell draws on 
the connection between linearity and entropy, a topic also examined 
in Levitt's companion piece in the September 1976 FEF Newsletter, 
to conclude that these difficulties in plasma physics stem from the 
invalid extension of contemporary physics, which is basically linear, 
to high-energy density regimes of a plasma; contemporary physics in 
these cases is inapplicable. Readers without a background in math- 
ematics should not be deterred by the mathematical formalism in the 
last section of the article; the text can be understood without a 
detailed mastery of the mathematical formulae. 


61644 Cut-off in two dimensional guiding center plasmas. Mer- 
lini, D.; Golden, K.I. (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Phys. Lett., A; 60: No. 3, 209-211(21 Feb 1977). 

A thermodynamically extensive expression is derived for the 
energy of the two dimensional guiding center plasma. The energy 
value for onset of ‘negative temperature’ states is evaluated and its 
physical meaning in terms of the long wavelength cut-off is elucidat- 
ed. 


61645 Recombination of hydrogen in a quasi-stationary thermo- 
nuclear Gordeev, Y.S.; Zinov’ev, A.N.; Petrov, M.P. (A. F. 
loffe Physicotechnical Institute, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl); 25: No. 4, 204-207(20 Feb 1977). 

We describe a calculation procedure and present data on the 
rate of radiative recombination of hydrogen in the plasma of quasis- 
tationary thermonuclear installations (such as tokamaks). It is shown 
that in modern tokamaks the concentration of the hydrogen atoms 
can be determined in a number of cases by radiative recombination. 


61646 Mathematical description of drift in ionized gases. Byrne, 
J.C. (Imperial Coll. of Science and Technology, London (UK)). 
Physica, B, C; 85: No. 2, 365-376(Dec 1976). 

A mathematical procedure is given for describing relative 
motion of species in collision dominated ionized gases of arbitrary 
composition. Simple expressions are found for Ohm's law and for an 
ambipolar drift equation. When the ionized component of the gas is 
stationary, Ohm's law is simply i=sigma E. Collisional heating of 
the gas is related to the work done by forces that maintain the drift 
velocities. In partially ionized gases, heating at the rate i*/sigmas, 
where sigmas is the Cowling conductivity, need not be compensated 
by dissipation of magnetic energy, as is often claimed. Solutions for 
the drift velocities are presented for fully ionized binary and ternary 
plasmas and for partially ionized ternary and quaternary gases. An 
equilibrium previously claimed to occur in fully ionized ternary 

lasmas is shown not to occur, and a new type of drift phenomenon 
in partially ionized gases is elucidated. 


61647 Instantaneous population densities of the excited levels of 
hydrogen atoms and hydrogen-like ions in plasmas. Drawin, H.W.; 
Emard, F. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Physica, B, ras 85: No. 2, 333-356(Dec 1976). 
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The statistical rate equations for the number densities of 
excited atomic (ionic) states have been solved for atomic 
and hydrogen-like ions assuming a non L.T.E. distribution 
states of different principal quantum number but statistical equilibri- 
um amongst the sublevel populations ing to a given principal 
quantum number. The calculations have performed for the 
optically thin as well as for three different degrees of opti 
reabsorption. A detailed analysis of existing cross-section data is 
included. The numerical results are listed in tables containing the 
two-dimensionalless global excitation coefficients rsup((0) z-1,j) 
and rsup((1))sub(z-1,j) from which the absolute instantaneous popu- 
lations are obtained. A new set of collisional-radiative recombination 
and ionization coefficients is presented in graphical form. Compari- 
son with existing literature values for the optically thin case shows 
discrepancies which exceed a factor of two at low and medium 
electron densities at nearly all electron temperatures. 


61648 GLOWCODE: a one-dimensional code for the simulation 
of plasma afterglows. Long, J.W. (Oxford Polytechnic, Oxford, UK); 
Newton, A.A. (UKAEA Research Group, Abingdon. Culham Lab.); 
Sexton, M.C. (University College, Cork, Ireland). Comput. Phys. 
Commun.; 12: No. 2, 213-230(Nov 1976). 

GLOWCODE is a one-dimensional cylindrical code which 
simulates the decay of a hydrogen plasma in which the dominant loss 
mechanism is three body collis -radiative recombination. In addi- 
tion the processes of ionization, radiation, diffusion, heat conduction 
and equipartition are described. Optically thin conditions are as- 
sumed; the limiting case of complete opacity can be studied with the 
appropriate choice of atomic coefficients. The is described 
by the variables, the electron density, the ion density, the atom 
density, electron temperature, ion temperature and atom 
ture. The cylindrical volume is divided into a system of concentric 
shells and the computation proceeds by solving the various colli- 
sional-radiative processes takin g place within each shell, and by 
computing the energy transfer across each shell to its neighbour. At 
each stage of the calculation pressure balance is i by 
adjusting the cylindrical shells, changing the plasma parameters 
adiabatically, until the pressure gradient is zero across the 
radius. Implicit numerical schemes are used for the solution 
conduction and diffusion equations so that there is no 
restriction on the time step for the spatially dependent equations. 


61649 Formalism for treating dissipation in plasmas. Burman, 
R.R.; Byrne, J.C.; Buckingham, M.J. (Western Australia Univ., 
Nedlands. Dept. of Physics). Czech. J. Phys; 26: No. 7, 831- 
834(1976). 

Letter-to-the-editor. 


61650 Bremsstrahlung of 


degenerate plasma. Kvasnica, J. (Kar- 
lova Universita, Prague (Czechoslovakia). Fakulta Matematicko- 
Fyzikalni). Czech. J. Phys.; 26: No. 7, 785-789(1976). 
lasma bremsstrah- 


The effect of electron degeneracy on the p' 
lung is investigated. The results are expressed in terms of a dimen- 
sionless parameter b=nsub(e)lambda*, where lambda=(Qh?/ 
mkT)sup(1/2). At any degree of degeneracy (any b) the main contri- 
bution to the bremsstrahlung intensity comes from the low frequen- 
cy region hw < or approximately kT. The high frequency contribu- 
tion (hw < or approximately kT) is relatively small. In that region, 
however, the effect of degeneracy is the most significant. The 
inclusion of electron degeneracy leads to an additional 
of the radiation intensity on both electron density and temperature as 
compared with the Maxwell-Boltzmann case. Detailed numerical 
data on bremsstrahlung spectrum and total intensity are presented. 


61651 Problem of thermal waves in plasma, the influence of hot 
electrons being taken into consideration. Gacek, A.; Kaliski, S.; 
Sarzynski, A. (Polska Akademia Nauk, Warsaw. Instytut Pod- 
stawowych Problemow Techniki). Bull. Acad. Pol. Sci., Ser. Sci. 
Tech.; 22: No. 12, 135-144(1974). 

This note contains a derivation of simplified equations of 
electron heat conduction with participation of hot electrons. These 
equations are derived for one and two-temperature plasma. The 
examples of computation for one-temperature plasma show distinct- 
ly, despite the preheating effect, two separate wave fronts, which 
opens some prospects for averaged description based of the modified 
method of momentums. 


PLASMA PRODUCTION 
61652 Thermal transient 
sheet and 


| targets observations plasma ] 

30375) a Pig tes Noe. 300 710156 ; word 
2 . Appl. tt.; 31: No. o 2 

The decay of temperature transients ia rater toeanes 
targets can be analyzed to deduce the initial itude and i 
distribution of target heating. We present form describing 
thermal transients, and give an example of analysis involving 
of aluminum by a pulsed CO: laser with air plasma ignition. 
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spreading of heat deposition over an area much larger than the laser 
beam cross section is shown. 


61653 Laser plasma as a source of soft x rays. Anan’in, O.; 
Bykovskii, Y.A.; Kantsyrev, V.L.; am ge Y.P.; Raspopin, A.M. 
(Engineering-Physics Institute, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 5, 541-543(May 1977). 

The results are reported of an investigation of soft x rays 
emitted from a laser plasma. The aim was to study the physics of the 
phenomenon and to develop a source of soft x rays for practical 
applications. Some parameters of the laser plasma were determined, 
including the efficiency of conversion of the laser energy into soft x 
rays, spectral and spatial distributions of the radiation emitted by the 
laser plasma, and size of the region emitting this radiation. It was 
found that, within a certain range, it was possible to control the size 
of the radiating of the laser plasma. A comparison was made of 
the resolution of x-ray photographic films in the wavelength range 
corresponding to soft x rays and in the visible range. A neodymium 
glass laser was used. Soft x rays were recorded by means of films 
sensitive to x rays. Potential applications of the laser plasma as a 
pulse source of soft x rays are considered and some requirements to 
be satisfied by such a source are formulated. 


61654 Concerning one possibility of obtaining beams of polarized 
ions. Kozhushner, M.A.; Levintov, LI. (Institute of Chemical Phys- 
ics, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transi): 
25: No. 5, 211-2128 Mar 1977). 

The plasma produced when a laser beam acts on a polarized 
target is suggested as a source of polarized ions. It is shown that the 
time of the proton spin, relaxation in a dense plasma with T= 10° K 
amounts to < or = 10™* sec 


61655 Intermediate-power steady-state plasma accelerator. Gri- 
shin, S.D.; Litvak, A.K.; Ogorodnikov, S.N.; Stepanov, V.N. Sov. 
Phys. - Tech. Phys. (Engl. ransl.); 22: No. 2, 280-283(Feb 1977). 

A plasma accelerator with lithium as the working medium is 
studied. Among the properties examined are the I-V characteristics 
of the discharge, the influence of the Li flow rate, and the critical 
current dependence on the anode shape.(AIP) 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 61625 


oa ey gg Turbulence theory for the dissipative 

. Tsang, K.T.; Callen, J.D.; Vahala, G. 
‘on rR Ridge Sos National Lab., Tenn. (USA)). Jul 1977. Contract W- 
7405- ENG 26. 35p. Dep. NTIS, PC A03/MF AOl1. 

Drift orbit diffusion induced by turbulence acting on trapped 
electrons is shown to reduce and broaden the magnetic drift reso- 
nance and produce the dominant nonlinear saturation mechanism for 
the dissipative trapped electron instability. The fluctuation level 
obtained from such a theory is found to be consistent with present 
experimental observations. 


61657 (PPPL—1351) Drift-convective cells in a nonuniform 
plasma with magnetic shear. Mahajan, S.M.; Guzdar, P.N.; Kaw, 
P.K.; Oberman, C. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Jun 1977. 15p. Dep. NTIS, PC A02/MF AOl. 

The existence of near zero frequency as modes driven 
by plasma density and temperature nonuniformities in a sheared 
magnetic field is demonstrated. These modes are viable candidates 
for explaining anomalous cross-field transport. It is believed that 
these modes have been observed in FM-1, when operated in the 
collisional limit. 


61658 LP or a Dynamical grid method for time 
simulations of instabilities in tokamaks. Jardin, SC: 
Johnson, J.L.; Greene, J.M.; Grimm, R.C. (Princeton Univ., NJ. 
(USA). Plasma Physics Lab.). Jul 1977. Contract EY-76-C-02-3073. 
57p. Dep. NTIS, PC A04/MF AO1. 

A natural nonorthogonal time-dependent coordinate transfor- 
ee eee ee oe Oh emaeet 
——e of the two-dimensional axisymmetric ti 

MHD equations in tokamak geometry. The finite-di — 
grid is treated as a dynamical variable, and its — of motion 
are — oe simultaneously with those for the 

method is licable to tokamak oe of arbitrary 
pan. and cross section. It is particularly useful for the nearly 
incompressible ideal MHD modes which are of interest in tokamak 
stability studies. 


61659 (PPPL—1364) Simulation of a major tokamak disruption. 
White, R.B.; Monticello, D.A.; Rosenbluth, M.N. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.). Aug 1977. Contract EY-76-C-02- 
3073. re Dep. NTIS, PC A02/MF AOI 

is known that the internal a disruption leads to a 
simeet baile uate e Geta tndy to excises eine 
factor equals unity. It is shown that such a profile can lead to m = 2 
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magnetic islands which grow to fill a substantial part of the tokamak 
cross section in a time consistent with the observations of the major 
disruption. 


61660 (UCID—17529) Nonlinear saturation of the trapped-ion 
mode by mode coupling in two dimensions. Cohen, B.I.; Tang, W.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Jul 1977. Contract W-7405-ENG-48;EY-76-C-02-3073. Sip. Dep. 
NTIS, PC A04/MF AO1. 

A study of the nonlinear saturation by mode coupling of the 
dissipative trapped-ion mode is presented in which both radial and 
poloidal variations are considered. The saturation mechanism con- 
sists of the nonlinear coupling via E x B convection of energy from 
linearly unstable modes to stable modes. Stabilization is provided at 
short poloidal wavelengths by Landau damping from trapped and 
circulating ions, at short radial wavelengths by effects associated 
with the finite ion banana excursions and at long wavelengths by ion 
collisions. A one-dimensional, nonlinear partial differential equation 
for the electrostatic potential derived in earlier work is extended to 
two dimensions and to third order in amplitude. Included systemati- 
cally are kinetic effects, e.g., Landau damping and its spatial depen- 
dence due to magnetic shear. The stability and accessibility of 
equilibria are considered in detail for cases far from as well as close 
to marginal stability. In the first case three-wave interactions are 
found to be important when the spectrum of unstable modes is 
sufficiently narrow. In the latter case, it is found that for a single 
unstable mode, a four-wave interaction can provide the dominant 
saturation mechanism. Cross-field transport is calculated, and the 
scaling of results is considered for tokamak parameters. 


61661 Cross-field current-driven ion acoustic instability in a 
bounded plasma with collisions. Hayzen, A.J.; Barrett, P.J. (Physics 
Department, University of Natal, Durban, South Africa). Phys. 
Fluids; 20: No. 10, 1713-1716(1 Oct 1977). 

The spatial growth rate of the cross-field ion acoustic instabil- 
ity is measured in an ion-beam-plasma system with a transverse 
magnetic field. By taking into account the finite width of the plasma, 
the ion beam temperature, and ion-neutral collisions, good agree- 
ment with the theoretical growth rate is obtained when (i) the 
normalized wavenumber kvrho/sub e/ is varied and (ii) the magnetic 
field direction is varied through a small angle about the direction 
perpendicular to the beam. 


61662 Spectra of ion acoustic plasma instability. [lic, D.B. (Insti- 
tute for Plasma Research, Stanford University, Stanford, California 
94305). Phys. Fluids; 20: No. 10, 1717-1727(1 Oct 1977). 

An experimental study of ion acoustic plasma turbulence in a 
collision-dominated positive column is presented. Linear theory pre- 
dictions, which include ion Landau damping and the effects of a dc 
electric field, are shown to agree with measured values of convec- 
tive growth rates. At high levels of turbulence, interferometric 
methods are not useful for studying the wave phase characteristics. 
Instead, the detailed spectral density for two-dimensional wave 
propagation, S (k,w), is obtained by performing a two-dimensional 
spatial Fourier transform on sampled values of the frequency sweeps 
of the complex cross-power spectral density. The instability is found 
to be essentially one-dimensional, with the waves propagating along 
the direction of the electron drift velocity. The spectra are integrat- 
ed numerically, and the energy density obtained is discussed in terms 
of two nonlinear models of saturated state of the instability. Time- 
and frequency-resolved power spectra are measured by sam: ling 
techniques, and compared to the predictions of linear theory. 7. tom 
poral evolution of the phase characteristics is measured by a novel 
diagnostic technique. 


61663 Time evolution of thermal instabilities. Dobrott, D.; 

Miller, R.L.; Rawls, J.M. (General Atomic Company, San Diego, 
California 92138). Phys. Fluids; 20: No. 10, 1744-1748(1 Oct 1977). 

The steady-state temperature profiles in a magnetically con- 

fined cylindrical plasma obtained by balancing Ohmic power input 
and thermal diffusion are shown to exhibit a bifurcation as a function 
of the applied electric field. A linear stability analysis predicts that 
the upper (high temperature) branch is unstable and that the lower 
branch is stable. These results agree with those of a transport code 
that uses the steady-state profiles as initial conditions. The transport 
calculation reveals that the upper solution decays to the lower 
solution with a growth rate that is in agreement with the linear 
stability computation. 


61664 ae Coulis & Se tt te ations Sear 
whistler mode shock waves. Golden, K.I.; Chen, 
L.; Cipolla, J.W. Jr.; Sileviteh, M.B. ( ment of Electrical 
Engineering, Northeastern University ton, Massachusetts 
02115). i. Fluids; 20: No. 10, 1758-1763(1 Oct 1977). 

The local linear dispersion relation for the hot ion cyclotron 


beam-whistler mode instability near the leading edge of parallel 
shock waves is generalized into a WKB —e problem. Its 


solution reveals the existence of stationary eigen growth modes 
capable of generating turbulence in the leading edge region. 
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61665 Current-driven kink-like instability in collisional plasmas. 
Lee, K.F.; Chan, K.F. (Chinese Univ. of Hong Kong, Shatin). IEEE 
Trans. Plasma Sci.; PS-5: No. 3, 141-145(Sep 1977). 

The stability of left- hand circularly polarized waves propagat- 
ing along an external magnetic field with wavelengths much larger 
than the ion Larmor radius is studied for fully-ionized collisional 
plasmas carrying a field-aligned current. It is found that, in the 
presence of electron-ion collisions, this “kink-like’ instability has 
two branches of unstable wavenumbers: a main branch and a resis- 
tive branch. The resistive branch owes its existence to electron-ion 
collisions, but its growth rate is much smaller than that of the main 
branch, which is typically some fraction of the ion cyclotron fre- 
quency. The effect of collisions on the main branch is to reduce its 
maximum growth rate while extending the range of unstable waven- 
umbers to larger values. However, these changes are significant only 
when the electron-ion collision frequency is comparable to the 
electron cyclotron frequency. The dispersion relation is solved nu- 
merically for plasma and magnetic field parameters appropriate to 
the UCLA arcjet plasma. The results show that, within the frame- 
work of an infinite and homogeneous theory, the kink-like instability 
should occur in this plasma device. 


61666 Nonlinear evolution of collisionless and semicollisional 
tearing modes. Drake, J.F.; Lee, Y.C. (Center for Plasma Physics and 
Fusion Engineering, University of California, Los Angeles, Califor- 
nia 90024). Phys. Rev. Lett.; 39: No. 8, 453-456(22 Aug 1977). 

The evolution of a single tearing mode is investigated. The 
“collisionless” and “collisional” tearing modes nonlinearly evolve 
into the “semicollisional” regime where the dynamics of the "’singu- 
lar layer” are dominated by electron along the perturbed magnetic 
surfaces. The “semicollisional” mode grows algebraically in the 
nonlinear phase as in the “collisional” calculation of Rutherford. 


61667 Drift-modified tearing instabilities due to trapped elec- 
trons. Chen, L.; Rutherford, P.H.; Tang, W.M. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 08540). 
Phys. Rev. Lett.; 39: No. 8, 460-463(22 Aug 1977). 

It is shown that the collisional detrapping of magnetically 
trapped electrons in tokamaks can excite drift tearing modes with 
high azimuthal mode numbers. For normal temperature gradients 
(dinT/sub e//dinn < 0), the modes are unstable in the collisional 
regime (v/sub eff/ < w/sub asteriske/), but stable in the collisionless 
regime (v/sub eff/ < w/sub asterisk e))2/. Our result for Q.+ 
strongly disagrees with a recent measurement [Q.+ = - (0.19 +- 
0.02) e x b)] but is consistent with theoretical calculations [Q. = 
(0.03 - 0.06) e x bj. 


61668 Experimental study of microwave generation and suppres- 
sion in a non-neutral e-layer. Destler, W.W.; Hudgings, D.W.; Rhee, 
M.J.; Kawasaki, S.; Granatstein, V.L. (University of Maryland, 
College Park, Maryland 20742). J. Appl. Phys.; 48: No. 8, 3291- 
3296(Aug 1977). 

Broadband microwave radiation in the X and KA bands was 
observed from a non-neutral electron layer prepared by passing a 
2.5-MeV straight hollow electron beam through a narrow magnetic 
cusp. The mean beam radius shrank from 6 to 4.5 cm and the beam 
radial width increased from less than | to 2.7 cm in the postcusp e- 
layer drift region. When the beam was passed through a thin 
scattering foil prior to cusp transmission, the observed radiation 
decreased by two orders of magnitude and the beam width and 
radius remained at values consistent with single-particle calculations. 
Results are discussed in terms of the negative-mass instability. 


61669 Electromagnetic parametric instabilities in an ultra-relativ- 
istic plasma. Arons, J.; Norman, C.A.; Max, C.E. (Department of 
Astronomy, University of California, Berkeley, California 94720). 
Phys. Fluids; 20: No. 8, 1302-1310(Aug 1977). 

The parametric decay of an intense, coherent electromagnetic 
wave into subluminous electrostatic waves and scattered electromag- 
netic waves in a homogeneous plasma is studied, with particular 
attention to the effects of relativistic electron temperature. A mode 
coupling formalism is developed, from which growth rates for 
stimulated Raman and Brillouin backscattering in one dimension, and 
for modulational Raman forward scattering, are derived. 


61670 Lower hybrid drift instability at low drift velocities. Freid- 
berg, J.P.; Gerwin, R.A. (Los Alamos Scientific Laboratory, Univer- 
sity of California, Los Alamos, New Mexico 87545). Phys. Fluids; 20: 
No. 8, 1311-1315(Aug 1977). 

The behavior of the lower hybrid drift instability is investigat- 
ed in the low drift velocity regime by including the effects of the 
magnetic field on the ions. It is found that the mode is transformed 
from the nonresonant lower hybrid drift instability to the resonant 
ion cyclotron drift instability as the drift velocity V/sub d/ de- 
creases and is finally stabilized when V/sub d//V/sub t i/~ (m/sub 
e//m/sub i/)'/2. 


61671 Accessibility of equilibria in an electron beam plasma 
system. Cavalli, A.; Greenly, J.B.; Walsh, J.E. (Department of 
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Physics and Astronomy, Dartmouth College, Hanover, New Hamp- 
shire 03755). Phys. Fluids; 20: No. 8, 1325-1329 Aug 1977). 

The behavior of a beam plasma system has been modeled with 
a set of nonlinear rate equations. Solutions of these equations show 
characteristically different multiple equilibria. The experimental be- 
havior implied by this result is shown to be in agreement with 
experimental observations. 


61672 Kinetic theory of tearing instabilities. Drake, J.F.; Lee, 
Y.C. (Department of Physics, University of California, Los Angeles, 
California 90024). Phys. Fluids; 20: No. 8, 1341-1353(Aug 1977). 

The transition of the tearing instability from the collisional to 
the collisionless regime is investigated kinetically a Fokker— 
Planck collision operator to represent electron-ion As a 
function of the collisionality of the plasma, the tearing instability 
falls into three regions, which are coll rred to as collisionless, semi- 
collisional, and collisional. The width A of the singular layer around 
kxBo=0 is limited by electron thermal motion along Bo in the 
collisional and semi-collisional regimes and is typically smaller than 
tho/sub i/, the ion Larmor radius. Previously 
which are based on the assumption Avery-much-greater-thanrho/sub 
i/, are found to be valid only in the collisional regime. The effects of 
— and pros, tee — * the eget are also stud- 
ie ¢ tearing instability is only driven by the tem) 
ent in the collisional and semi-collisional regimes. Numerical we carmerpd, aera 
tions indicate that the semi-collisional tearing instability is 
ly relevant to present day high temperature tokamak ischarges. 
61673 Interchange instability with line-typing and finite Larmor 
radius effects. Riordan, J.C.; Hartman, C.W. (Department of Electri- 
cal Engineering and Computer Sciences, University of California, 
Berkeley, California 94720). Phys. Fluids; 20: No. 8, 1378-1379(Aug 
1977). 

Finite Larmor radius and end effects are included in a treat- 
ment of the low-8 interchange instability. Higher order modes are 
shown to be destabilized by incomplete line-tying through an exter- 
nal plasma. 


61674 Alfven ion-cyclotron instability: Its physical mechanism 
and observation in computer simulation. Tajima, T.; Mima, K.; 
Dawson, J.M. (Physics Department, University of California, Los 
Angles, California 90024). Phys. Rev. Lett.; 39: No. 4, 201-204(25 Jul 
1977). 


The physical mechanism of the Alfven ion-cyclotron instabil- 
ity due to ion-temperature anisotropy in a high-8 plasma is explored. 
We have observed evidence for the proposed mechanism in runs on 
a magnetostatic particle simulation code. Saturation and stabilization 
of the instability are discussed on the basis of the present mechanism. 


61675 Instability of —_ nonneutral electron beam propagating in an 
inhomogeneous magnetic field. Shanahan, W.R. (Theoretical Divi- 
sion, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev., A; 16: No. 1, 377-379(Jul 1977). 

The stability of a non-neutral, rapidly rotating electron beam 
propagating in an axially inhomogeneous field is consid- 
ered. It is shown that there pre Sy an instability, driven by an axial 
shear in the rotation velocity, which does not exist in the uniform 
limit. Selected numerical results are presented. 


61676 Drift solitons and their two-dimensional stability. Gell, Y. 
(Department of Physics and Astronomy, Tel-Aviv University, Tel- 
Aviv, Israel). Phys. Rev., A; 16: No. 1, 402-405(Jul 1977). 

The nonlinear equation governing low-frequency drift waves 
is considered. Utilizing the linear dispersion relation for such waves, 
it is shown that there exists ——— range for which the drift 
waves are governed by a modified mpeg eed Vries equation 
having a solitary solution in one and two dimensions. The one- 
dimensional solitons are unstable with respect to perturbations in the 
direction perpendicular to their motion. 


61677 Vacuum contribution to the MHD stability behaviour of 
tokamak plasmas. Bernard, L.C.; Berger, D.; Gruber, R.; Troyon, F. 
(Ecole Polytechnique Federale, Lausanne (Switzerland)). Z. Angew. 
Math. Phys.; 28: No. 2, 353-357(25 Mar 1977). 

From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 

A two-dimensional spectral code has been pte which 
computes the ideal MHD spectrum of axisymmetric uniaxial toroidal 
plasmas of arbitrary cross-sections in the case of a shell tight against 
the plasma surface. This paper describes the extension of the code to 
the case where there is a vacuum region between the plasma surface 
and the conducting shell. It is seen that the inclusion of vacuum has 
not impaired the good convergence properties of the code which 
can now be used to compute also ipa kink modes. 


61678 Parametric decay below upper hybrid frequency. 
Albers, E.; Krause, K.; Schlueter, H. ge Univ. (Germany, 
F.R.). Inst. fuer Experimentalphysik 2). Phys. Lett., A; 60: No. 5, 411- 
413(21 Mar 1977). 
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Parametric decay of the upper hybrid mode is observed 
between the electron cyclotron frequency and its first two harmon- 
ics. The decay products are identified as electron Bernstein and ion 
acoustic mode. The diagnostic results confirm the relevant disper- 
sion relations. 


61679 Observation of transition from a reactive-medium instabil- 
ity to an inverse Landau damping in a beam-plasma system. Idehara, 
T.; Miyama, N.; Tanaka, M.; Ishida, Y. (Fukui Univ. (Japan)). Phys. 
Lett., A; 60: No. 3, 227-2221 Feb 1977). 

The wave excited by a coaxial probe in a beam-plasma system 
usually propagates as two waves which are independent of each 
other, i.e., a damped Trivelpiece mode of the plasma and a growing 
space charge wave of the beam (referred to a reactive-medium 
instability). While, when the beam velocity is equal to or slightly 
larger than the phase velocity of the plasma wave, the inverse 
Landau damping of the wave is observed, instead of the damped 
Trivelpiece mode. 


61680 Ion cyclotron drift instability driven by cross-field current. 
Maekawa, T.; Sando, M.; Tanaka, S. (Kyoto Univ. (Japan). Dept. of 
Physics). Phys. Lett., A; 60: No. 3, 199-202(21 Feb 1977). 

An ion cyclotron drift instability is excited by a cross field 
current due to Esub(r) X B drift of electrons and ion heating is 
observed in a plasma column in a magnetic field when a dc radial 
electric field Esub(r) is applied. 


61681 Improved feedback stabilization of interior plasma modes. 
Jones, R. (Stevens Inst. of Tech., Hoboken, N.J. (USA)). Phys. Lett., 
A; 60: No. 2, 117-118(7 Feb 1977). 

RF loaded particulate beams can efficiently penetrate a 
plasma and stabilize internal localized modes. It is shown that 
feedback induced detuning of the beam-plasma instability (to either 
reduce or enhance it) is of practical interest for certain CTR studies. 


61682 Parametric decay instabilities of lower hybrid wave into 
electromagnetic wave. Sanuki, H. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics); Hojo, H. (Hiroshima Univ. (Japan). Faculty of 
Science); Schmidt, G. (Stevens Inst. of Tech., Hoboken, N.J. 
(USA)). Phys. Lett., A; 60: No. 2, 132-134(7 Feb 1977). 

¢ parametric decay instabilities of lower hybrid wave into 
electromagnetic modes are investigated in homogeneous magnetized 
plasma. The resonant decay instabilities and the oscillating two 
stream instabilities are studied numerically in detail. 


61683 Time behaviour of electron cyclotron harmonic waves ex- 
cited by helical electron beams in a plasma. Sugaya, R.; Sugawa, M.; 
Nomoto, H. (Ehime Univ., Matsuyama (Japan). Faculty of Science). 
Phys. Lett., A; 60: No. 2, 122-124(7 Feb 1977). 

Time behaviour of instabilities of electron cyclotron harmonic 
waves due to the anisotropy of the velocity distribution of electrons 
has been investigated. Measured growth rate was compared with the 
calculated ones. 


61684 Modulation instability of Langmuir waves induced by an 
electron beam in a plasma. Antipov, S.V.; Nezlin, M.V.; Snezhkin, 
E.N.; Trubnikov, A.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). ZA. 
Eksp. Teor. Fiz., Pis'ma Red.; 25: No. 3, 158-161(5 Feb 1977). (In 
Russian). 

Letter-to-the-editor; for English translation see the journal 
JETP Lett. 


61685 Effect of modulation instability on the relaxation of a 
relativistic electron beam in a plasma. Zakharov, V.E.; L'vov, V.S.; 
Rubenchik, A.M. (Institute of Automation and Electric Measure- 
ments, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 25: No. 1, 8-105 Jan 1977). 

The spectra of Langmuir oscillations excited by a relativistic 
electron beam are singular in k-space. The influence of the modula- 
tion instability of such on the relaxation of the electron beam 
is studied. It is shown the instability-induced broadening of the 
oscillation spectrum decreases the energy flux into the plasma, 
lowers the turbulence level, and increases the relaxation length. 


61686 Parametric instabilities in plasmas. Spatschek, K.H. 
(Essen Univ. (Gesamthochschule) (Germany, F. R.). Fachbereich 
Physik). Fortschr. Phys.; 24: No. 12, 687-729(Dec 1976). (In German). 
Linear and nonlinear theoretical aspects of parametric insta- 
bilities in plasmas are reviewed. Applications in laser-fusion and 
heating of toroidally confined plasmas are considered. We start with 
the electrostatic decay and modulational instabilities in homogen- 
eous, unmagnetized plasmas. The basic equations are derived in a 
physically simple manner. tic modes are included usin 
a wave description for the sca 
(Compton scattering) and the instabilities in magnetic 
plasmas are discussed. Using a lysis the effects of density, 
temperature, and expansion velocity gradients as well as turbulence, 
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finite laser bandwidth, boundaries, and oblique incidence are estimat- 
ed. The calculations are extended to include such phenomena as 
sidescattering and decay near the quartercritical and critical density 
where the WKB approximation breaks down. Nonlinear saturation 
mechanisms are discussed for Raman, Brillouin, decay, and modula- 
tional instabilities. Special attention is givea to pump depletion and 
particle trapping. The existence of solitary waves and the stability of 
the latter are investigated. The conclusions are compared with 
results of experiments as well as computer simulations. 


61687 Experimental investigation of the parametric decay insta- 
bility in a weakly ionized plasma. Heymann, P. (Akademie der 
Wissenschaften der DDR, Berlin. Zentralinstitut fuer Elektronen- 
physik). Czech. J. Phys.; 26: No. 7, 769-784(1976). 

High frequency power (wsub(o) approximately equal to 
wsub(pe)) was coupled by a grid into a rf-plasma. Typical nonlinear 
effects were observed. Below the threshold for the decay instability 
suppression of the spontaneous ion fluctuations took place. The 
threshold electric field strength agreed with the hydrodynamical 
theory. Above its value the instability lines remained sharp, the 
change in frequency qualitatively agreed with the theory. 


PLASMA WAVE PHENOMENA 
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61688 (IA—1321, pp 53) Comparison between classical and 
quantem mechanical calculations of laser field absorption coefficients 
by inverse bremsstrahlung. Shima, Y.; Yatom, H. Jun 1976. 

In Research laboratories annual report 1975. 


61689 (UCRL—52185) Electrostatic bounce modes in mirror 
plasmas. Sharp, W.M. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 3 Mar 1977. Contract W-7405-ENG-48. 
120p. Dep. NTIS, PC A06/MF AO1. 

Electrostatic bounce modes are standing waves that occur in 
a mirror plasma when the relative spread in electron bounce frequen- 
cies is small. The modes can be destabilized by an ion distribution 
with a peaked perpendicular energy, and experimental data suggest 
that this mechanism was the principal cause of instability in certain 
low-density mirror experiments. After a review of theoretical work 
on electrostatic waves in mirror plasmas, a general matrix eigenvalue 
equation for the wave potential is derived which accounts accurately 
for electron histories and which includes the ion response. A com- 
puter program for calculating the plasma eigenmodes and the associ- 
ated threshold densities for instability and maximum growth rates is 
then described. The threshold densities for unstable bounce modes 
expected in the Baseball I and Basebail II devices are compared with 
experimental values. The good agreement between theoretical and 
experimental thresholds in Baseball II makes bounce modes the most 
likely cause of instabilities in that device. In Baseball I, the most 
unstable modes expected from the theory have threshold densities 
consistently below observed values. The discrepancy probably re- 
sults from idealizations in the model that reduce wave damping. 


61690 Laser light absorption due to self-generated magnetic 
fields. Kruer, W.L.; Estabrook, K. (Lawrence Livermore Laborato- 
ry, University of California, Livermore, California 94550). Phys. 
Fluids; 20: No. 10, 1688-1691(1 Oct 1977). 

It is shown that self-generated magnetic fields can play a 
significant role in laser light absorption. Even normally incident light 
is then resonantly absorbed via the excitation of upper hybrid 
oscillations. Computer simulations and theoretical estimates for this 
absorption and the concomitant harmonic generation are given for 
parameters characteristic of some recent experiments. 


61691 Synchrotron emissivity near the electron cyclotron and 
upper hybrid frequencies. Freund, H.P.; Wu, C.S. (Institute for 
Physical Science and Technology, University of Maryland, College 
4 Maryland 20742). Phys. Fluids; 20: No. 10, 1697-1703(1 Oct 


The spontaneous synchrotron emissivity from a high density, 
weakly relativistic plasma in thermal equilibrium is discussed. Ther- 
mal effects on the dielectric polarization of the plasma are included 
in the analysis, and the result is compared with computations of the 
emissivity based upon the cold plasma approximation. A numerical 
analysis is performed for frequencies in the vicinity of both the 
electron cyclotron frequency and the upper hybrid resonance. Sig- 
nificant modifications to the synchrotron emissivity in the co 
plasma approximation are found in both of these frequency regimes. 


61692 Parametric excitation of kinetic waves: lIon-Bernstein 
waves by a lower hybrid pump wave. Watson, D.C.; Bers, A. (Re- 
search Laboratory of Electronics and Plasma Fusion Center, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 02139). 
Phys. Fluids; 20: No. 10, 1704-1712(1 Oct 1977). 

A new formulation of the nonlinear coupling of coherent 
waves described by the Vlasov equation is presented. This is used to 
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derive the parametric growth rate for the down conversion from a 
lower hybrid pump wave to ion-Bernstein waves. !t is found that the 
maximum growth rate for this interaction is larger than that for any 
other resonant interaction. The relevance of this to the current 
interest in lower hybrid heating of plasmas is discussed. 


61693 Coupling of tearing modes in tokamaks, Finn, J.M. 
(Plasma Physics Laboratory, Princeton University, Princeton, New 
Jersey 08540). Phys. Fluids; 20: No. 10, 1749-1757(1 Oct 1977). 

The simultaneous presence of tearing modes of different heli- 
cal pitches leads to the destruction of magnetic surfaces, which has 
been suggested as the mechanism leading to the onset of the disrup- 
tive instability in tokamaks. For current profiles in which the m=2 
mode is unstable, but the m=3 is stable, the coupling of the m=3 to 
the m=2 through the poloidal variation of the toroidal field can 
drive the m=3 amplitude psis to order psi times the inverse aspect 
ratio. Detailed calculations, including nonlinear effects, have been 
performed for two models for the equilibrium and m=2 mode 
structure. A slab model and incompressible m=3 perturbations are 
assumed. The m=3 amplitude increases with shear, up to a point, 
showing that as the current channel shrinks, overlap of resonances 
becomes more likely. Our results also apply qualitatively to other m, 
m +- 1 interactions. 


61694 Spectral distribution of wave power in wideband beam 
plasma turbulence. Greenly, J.B.; Cavalli, A.; Walsh, J.E. (Depart- 
ment of Physics and Astronomy, Dartmouth College, Hanover, New 
Hampshire, 03755). Phys. Fluids; 20: No. 10, 1763-1768(1 Oct 1977). 

A highly turbulent beam plasma steady state which complete- 
ly annihilates the beam has been studied experimentally. A large 
fraction of the entering beam power appears in a wideband spectrum 
of longitudinal electrostatic waves. A scaling law relating power 
spectral density to velocity space particle flux has been derived and 
applied to this interaction. Its predictions are in excellent agreement 
with experimental behavior. 


61695 Absorption of high frequency electromagnetic waves in a 
magnetoplasma. Ferrari, L.A.; McQuade, A.W.; LaHaye, R.J. 


(Queens College of the City University of New York, Flushing, New 
York 11367). Phys. Fluids; 20: No. 10, 1769-1776(1 Oct 1977). 
Measurements of strong absorption of high frequency (ww/ 
sub c/, w/27=2.45 GHz electromagnetic waves in a plasma (@/sub 
p/*/w? =2.7) are reported. The absorption is almost complete; the 


transmitted power is less than 0.1% and the reflected power is less 
than 5%. Coincident with the onset of strong absorption is the 
appearance of microwave energy in the plasma in two frequency 
bands, and an increase in the electron temperature (from 6 to 10 eV). 
One frequency band is close to the plasma frequency (w/sub p//274 
GHz); the second is a low frequency band below 2 GHz. These 
modes are identified as being of the Gould—Trivelpiece type. Wave 
amplitude, combined with transmitted and reflected power measure- 
ments, suggest that 95% or more of the incident energy may be 
converted into the low frequency modes which are trapped in the 
plasma and thus can be dissipated via resistive absorption. 


pt Electrostatic waves in the warm magnetoplasma at the 

harmonic frequencies. Gwal, A.K.; Misra, K.D. (Banaras 
Hinds Univ.). IEEE Trans. Plasma Sci.; PS-5: No. 3, 146-150(Sep 
77). 


Mode conversion and collisionless absorption of electromag- 
netic wave at the cyclotron harmonic frequencies in an inhomogen- 
eous non-Maxwellian magnetoplasma have been studied. Under suit- 
able energy transfer condition the converted electrostatic wave 
(plasma wave) either grows or damps. The expressions for the 
growth/damping rates of this wave have been derived and studied at 
the cyclotron harmonic frequencies. The effect of the temperature 
anisotropy on the growth/damping rate of the electrostatic wave at 
the second cyclotron harmonic frequency has been shown. Growth 
of such electrostatic waves at ionospheric heights may explain the 
observed upper hybrid resonance (UHR) echoes and noise bands at 
the second cyclotron harmonic frequency. 


61697 Generation of whistler-mode radiation by parametric decay 
of Bernstein waves. Boswell, R.W.; Giles, M. (Space Science Depart- 
ment, European Space Agency, Noordwijk, The Netherlands). Phys. 
Rey. Lett.; 39: No. 5, 277-280(1 Aug 1977). 

It is shown both experimentally and theoretically that a 
Bernstein wave can decay parametrically into -another Bernstein 
wave and a whistler-mode wave. The process only occurs in a 
highly collisionless plasma and it is suggested that this is the domi- 
nant mechanism for producing whistler-mode noise in the auroral 
ionosphere. 


61698 Filamentation of a laser beam in a collisional plasma. 
Tripathi, V.K.; Pitale, L.A. (Department of Physics and. Astronomy, 
University of ‘Maryland, College Park, Maryland 20742). J. Appl. 
Phys.; 48: No. 8, 3288-3290(Aug 1977). 

In this paper we have studied the filamentation of a laser 
beam in a collisional plasma when the nonlinearity in the dielectric 
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constant arises due to nonuniform heating and redistribution of 
electrons. For small-scale fluctuations [ro< (m/sub i//m)'/? A/sub 
m/, where fo is the beam radius, m/sub i/ is the ion mass, m is the 
electron mass, and A/sub m/ is the electron mean free path], the 
energy balance of electrons is mainly by thermal conduc- 
tion. The growth rate of perturbation decreases rapidly with de- 
creasing size of perturbation. For large-scale fluctuations, the energy 
balance is mainly through collisions and the growth rate decreases 
with the scale length of perturbation. Maximum rate is 
obtained for some optimum value of scale len growth rate 
also has a maximum for some optimum value o' intensity of the main 
beam. 


61699 Swelling effects of electromagnetic waves near the critical 
density. Faehl, R.J.; Roderick, N.F. (Air Force Wi Laborato- 
ry, Kirtland Air Force Base, New Mexico 87117). Phys. Fluids; 20: 
No. 8, 1279-1285(Aug 1977). 

Numerical techniques have been used to study the intensity 
pattern of a high-frequency electromagnetic wave near the critical 
density for conditions typical of laser fusion plasmas. The a 
tion considered nonlinear density profiles, collisional 
finite bandwidth effects. Using the results of these calculations aes a 
guide, elementary analytic models were developed to describe the 
behavior of the intensity pattern. Results of the numerical and 
analytic methods indicate the —- (i) For a nonlinear but 
monotonic density profile, the swelling factor can be related to the 
Airy function pattern by a simple scale factor; (ii) for collisional 
absorption below 50%, a linear relation holds between the intensity 
and the absorption; (iii) for laser bandwidth Aw/a<15%, Be 
intensity is reduced in a manner similar to that associated with 
collisional absorption. Within the ranges given, accuracy of the 
analytic models is within 10% of the numerical results. These 
semiquantitative models provide simple, useful tools for estimating 
the intensity patterns near the critical density. 


61700 Finite amplitude envelope solitons. Schamel, H.; Yu, 
M.Y.; Shukla, P.K. (Institut fuer Theoretische Physik, Ruhr-Univer- 
sitaet Bochum, 4630 Bochum, Germany). Phys. Fluids; 20: No. 8, 
1286-1288(Aug 1977). 
A general theory of finite amplitude envel 

solitons is presented. Comparison with recent beam-p! aed 
ments suggests identification of the observed toceliend structures 
with these solitons. 


61701 Viasov equilibria for a warm finite radius rotating relativ 
istic electron beam in a plasma. Ottinger, P.F.; Guillory, 
J. (Department of Physics and Astronomy, University of ‘Maryland, 
College Park, Maryland 20742). Phys. Fluids; 20: No. 8, 1330- 
1340(Aug 1977). 

A Vlasov equilibrium model is developed which can describe 
a broad class of beam-plasma systems in an applied field, B°/sub z/. 
The model treats arbitrary density profiles and azimuthal self-mag- 
netic fields as well as a thermal spread in the momentum of the 
beam. It is assumed that the electron gyroradius is small but not 
negligible compared with the beam radius, and that the beam is 
completely charge neutralized but only fractionally current neutral- 
ized. The electron orbit equations are solved and are used to simplify 
the form of the distribution function and the calculation of its 
velocity moments. The rotation frequency of the beam and the 
diamagnetic or paramagnetic properties of such warm beam-plasma 
systems are also studied. 


61702 Integration of the Vlasov a magnetized 
plasma. Cheng, C.Z. (Plasma Physics Laboratory. 5&5... Univer- 
sity, Princeton, New Jersey 08540). J. Comput. "Phys: 24: No. 4, 348- 
360(Aug 1977). 

A second-order splitting scheme is developed to oy te the 
three-dimensional Vlasov equation for a plasma in a magnetic field 
In the scheme we divide the integration of the Vlasov equation into 
a series of intermediate steps and Fourier interpolation and the 
accurate space derivative method with a third-order Taylor expan- 
sion are used to integrate the fractional equations. Nuberical experi- 
ments related to cyclotron waves in 2 a 2 1/2 D are demonstrated 
with high accuracy and efficiency. 


61703 Radiation of electrostatic plasma waves near the lower 
hybrid frequency. Ohnuma, T.; Shibata, K.; Adachi, S. (Department 
of Electrical Engineering, Tohoku University, Sendai, Japan). Phys. 
Rev., A; 16: No. 1, 387-393(Jul 1977). 

In an investigation of ray velocities (phase velocities in the 
direction of the group velocity) with an electrostatic dispersion 
relation in a hot magnetized plasma, the lower hybrid wave and the 
ion acoustic wave were found to coexist. Using a small launcher in a 
magnetized plasma near the lower hybrid frequency, we could 
observe the lower hybrid wave for low neutral- eo ved th (i— 
2) x 10°* Torr] and the ion acoustic wave for — 
pressure [P (7—8) x 10~* Torr]. The observed phase velocities or 
three dimensions were found to be in accord with the theoretical ray 
velocities. The wave fronts of the lower hybrid wave and the ion 
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acoustic wave are parallel and circular to the magnetic field, respec- 
tively. 


61704 Measurement of the skin effect in a plasma. Joye, B.; 
Schneider, H. (Fribourg Univ. (Switzerland). Inst. de Physique). 
Helv. Phys. Acta; 50: No. 2, 170-172(25 Mar 1977). (In French). 

From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 

The attenuation of 1.8 MHz, 3.5 MHz and 7 MHz electromag- 
netic waves from the outer boundary of a 9.5 cm diameter cylindri- 
cal plasma of Ar at 10u Hg, towards the axis of the plasma, was 
measured. A sharp attenuation peak was observed at 3.5 MHz, near 
the axis of the plasma. 


61705 Alfven wave heating experiment of a high beta plasma. 
Pochelon, A.; Keller, R. (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Helv. Phys. Acta; 50: No. 2, 172-177(25 Mar 1977). 

From Swiss Physical Society autumn meeting; Genf, Switzer- 
land (8 - 9 Oct 1976). 

A helical m=1 magnetic coil sets in motion the global kink 
mode. The frequency is chosen so that the discrete kink mode should 
be inside the continuous Alfven spectrum. The source term of the 
excitation is proportional to the density gradient. This fact allows the 
kink to transmit energy to the torsional Alfven waves, thereby 
building up a localized resonance of the velocity and current fields, 
with associated resonant absorption. Evidence of strong power 
coupling follows from energy balance. Temperature increase is 
measured by diamagnetic probe. 


61706 Model equation for the study of pl hydrody ical 
modes, Mareschal, M. (Brussels Univ. (Belgium). Faculte des Sci- 
ences). Phys. Lett., A; 60: No. 5, 419-420(21 Mar 1977). 

A one dimensional linearized Krook equation with a Vlassov 
term is studied and a perturbative scheme for calculating the fre- 
quencies of the long wavelength modes is formulated. 


61707 Parametric excitation and amplification of Alfven waves in 
wall stabilized d.c. arcs. Stefanov, B.; Enikov, R. (Bylgarska Akade- 
miya na Naukite, Sofia. Inst. po Elektronika). Phys. Lett., A; 60: No. 
3, 197-198(21 Feb 1977). 

Parametric excitation and parametric amplification of Alfven 
waves are observed experimentally by modulating the current of 
wall-stabilized d.c. arc with frequency 0.5 to 5 kHz. No effect was 
observed by modulating the external magnetic field. 


61708 Ion acoustic solitons in the presence of density gradients. 
Gell, Y.; Gomberoff, L. (Tel Aviv Univ. (Israel). Dept. of Physics 
and Astronomy). Phys. Lett., A; 60: No. 2, 125-126(7 Feb 1977). 

It is shown that density gradients may affect the behaviour of 
ion acoustic solitons in such a way that their amplitudes, velocities 
and widths are proportional to fractional powers of the ion density, 
in agreement with recent experimental results. 


61709 Propagation of ion acoustic solitons in strong radio-fre- 
quency electric field. John, P.I.; Saxena, Y.C.; Dahiya, R.P. (Physical 
Research Lab., Ahmedabad (India)). Phys. Lett., A; 60: No. 2, 119- 
121(7 Feb 1977). 

The results of the alteration in the dispersion characteristic of 
a plasma under externally applied strong radio-frequency electric 
field are presented. The ion acoustic soliton slows down due to the 
variation in the dispersion characteristic of the plasma. 


61710 Effect of constant mismatch on stimulated scattering in 
laser plasma interactions. Nguyen, D.L.; Parbhakar, K.J. (Institut 
National de la Recherche Scientifique, Centre de l’Energie, Univer- 
site du Quebec, C.P. 1020, Varennes, Quebec, Canada). Phys. Lett., 
A; 60: No. 2, 127-128(7 Feb 1977). 

The presence of a constant wave number mismatch (Ak) 
renders the asymptotic steady state of the backward scattered wave 
time dependent. While the pump wave is unaffected by the mis- 
match, the excited waves (with group velocities v2, vs) are modulat- 
ed at the frequency [v2vs/(v2 + vs)]Ak. 


61711 Modulation instability of Langmuir waves excited in a 
plasma by an electron beam. Antipov, S.V.; Nezlin, M.V.; Snezhkin, 
E.N.; Trubnikov, A.S. (1. V. Kurchatov Institute of Atomic 
Energy). JETP Lett. (USSR) (Engl. Transl.); 25: No. 3, 145-148(5 
Feb 1977). 

It is demonstrated by experiment that Langmuir waves pro- 
duced in a magnetized collisionless plasma by an electron beam are 
subject to a modulation instability that leads to soliton formation. 
The large-amplitude solitons have a width not larger than 25—30 
electron Debye radii and a self-consistent well of density 5n/n (5— 
10) x 1072. 


61712 Precursor 





photo-ionization model for -driven 
shock waves. Leonard, B.P. (City University of New York 


transverse 
| Richmond Coll.). J. Plasma Phys.; 17: No. , p. 69-84(Feb 
1977). 
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Shock waves produced by magnetic compression are called 
transverse when the magnetic field contains no component in the 
direction of the shock wave normal. It is experimentally well known 
that very strong shocks of this type show classical MHD behaviour 
in terms of both jump conditions and structure. It is also known that 
relatively slow transverse shocks can be of an ionizing gas-dynamic 
type with no jump in the imbedded transverse field. Since there are 
fundamental differences in both the structure and the jump relation- 
ships of these two types of shock waves, it is of interest to investi- 
gate the transition behaviour in the intermediate shock speed regime. 
The present precursor ionization model assumes effectively zero Pm 
values through-out transition and into the low-speed MHD regime, 
and predicts the attainment of full MHD conditions at and above a 
well-defined finite shock speed. The assumption of a characteristic 
post-shock temperature model for the ionization mechanism allows 
unique jump relations to be formulated independently of other 
transport mechanisms. Results include computed values of various 
jump ratios and the electric field as functions of shock speed 
throughout gasdynamic, transition, and MHD regimes. The solutions 
form a one-parameter family depending on the relative combinations 
of upstream magnetic field and density (e.g. the Alfven velocity). 
Shock structure phase plane trajectories are computed at a number 
of typical shock speeds throughout transition. 


61713 Absorption of electron plasma waves in a magnetized inho- 
mogeneous plasma. Skovoroda, A.A.; Shvilkin, B.N. (Moscow State 
University). Sov. Phys. - JETP (Engl. Transl.); 71: No. 6, 1103- 
1106(Dec 1976). 

Results are presented of an experimental study of electron 
plasma wave absorption in an inhomogeneous magnetized plasma. 
Comparison of the experimentally-found reflection coefficients with 
the theoretically computed values reveals they are in fairly good 
agreement. 


61714 Excitation of ordinary waves in a plasma with a diffuse 
boundary under anomalous skin-effect conditions. Vasil‘'ev, A.N. 
(Moscow State University). Sov. Phys. - JETP (Engl. Transl.); 71: No. 
6, 1111-1117(@Dec 1976). 

We study the absorption of an electromagnetic wave by a 
plasma with a diffuse boundary. We assume that the decrease in the 
particle density is exponential and that the magnetic field is parallel 
to the boundary of the plasma. We show that the collisionless 
absorption of waves with the electric vector directed along the 
magnetic field is connected with the excitation of ordinary waves in 


the plasma for those densities for which they can exist in a homogen- 
eous plasma. We study the lineshapes of the electron and ion 
absorption resonances, especially in the effective collision frequency 
approximation. We obtain expressions for the limits of the existence 
of the ordinary cyclotron waves in the plasma and we solve the 
dispersion equation for a high-pressure uniform plasma. 


61715 Nonlinear wave coupling to a plasma of enhanced electron 
temperature. Glomski, G.; Heinrich, B.; Schlueter, H. (Bochum 
Univ. (Germany, F.R.). Inst. fuer Experimentalphysik 2). Z. Natur- 
forsch., a; 31: No. 12, 1566-1571(Dec 1976). (In German). 

7 figs.; 6 refs. 

In continuation of former investigations radio waves of differ- 
ent amplitude in the domain of lower hybrid resonance were coupled 
to a plasma of enhanced electron temperature. Under linear condi- 
tions no dependence of resonance behaviour on the wave amplitude 
was observed. Exceeding a threshold maximum of absorption and 
electron density decreased significantly; both observations may be 
explained by onset of nonlinear and parametric effects. Increasing 
the amplitude the discharge only could be maintained by increasing 
the neutral gas pressure. In the power range of 15 to 20 kW electron 
desnity grew rapidly at resonance. 


61716 Damping and dispersion of linear longitudinal oscillations 
in a multi-component plasma. II. Lambert, A.J.D.; Sluijter, F.W.; 
Schram, D.C. (Technische Hogeschool Eindhoven (Netherlands)). 
Physica, B, C; 85: No. 2, 357-364(Dec 1976). 

Linear dispersion phenomena in Vlasov-Poisson plasma’s with 
drift are studied in order to be able to test the relevance of linear 
theory for plasma turbulence. Especially the effect of the addition of 
light ions, giving rise to stabilisation, is taken into account. Emphasis 
is laid on approximate methods that give the possibility to investigate 
the influence of parameters like ion-mass-ratio, temperature ratio etc. 
Numerical results are given for a He-A plasma. 


61717 Effect of trapped electrons on Alfven waves in a tokamak. 
Mikhailovskii, A.B.; Shukhman, I.G. (I. V. Kurchatov Institute of 
Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 44: No. 5, 952- 
957(Nov 1976), 

The interaction between Alfven waves and trapped electrons 
in a plasma located in a toroidal magnetic field is investigated 
theoretically. It is shown that the interaction may result in wave 
buildup at a finite ratio of the plasma and magnetic-field pressures. 
The growth rate depends on the compressibility of the trapped 
electrons and on effects due to the finite value of the longitudinal 
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electric field of the perturbations. The range of phenomena investi- 
gated may be of interest from the viewpoint of thermonuclear 
tokamak reactors and also of the physics of the magnetosphere 
plasma. 


61718 Experimental investigations of the mechanisms of excita- 
tion of plasma waves and generation of harmonics in a plasma pro- 
duced by an intense laser pulse. Aleksandrov, V.V.; Anisimov, S.L,; 
Brenner, M.V.; Velikhov, E.P.; Vikharev, V.P.; Zotov, V.P.; 
Koval'’skii, N.G.; Pergament, M.1.; Yaroslavskii, A.I. Sov. Phys. - 
JETP (Engl. Transl.); 44: No. 5, 958-963(Nov 1976). 

The interaction mechanism between laser radiation 
(A= 1.06) and a high-temperature plasma is investigated for light 
fluxes between 10'?W/cm? and 4 x 10'*W/cm2 A comparison of the 
measurement results obtained by various methods indicates that at 
light fluxes exceeding ~10'*W/cm/?, effective absorption of the 
radiation is due to the development of decay instabilities t p+s and t 
p+p. It is found that radiation of frequency (3/2) wo emitted by the 
plasma is due to Raman scattering by the plasma waves with 
frequencies close to wo/2. The experimental values of the threshold 
light fluxed obtained with targets made of various materials are in 
good agreement with the predictions of the theory. 


61719 Finite element approximation for the wave-particle interac- 
tion in weakly turbulent plasmas. Appert, K.; Tran, T.M.; Vaclavik, 
J. (Centre de Recherches en Physique des Plasmas, Lausanne (Swit- 
zerland)). Comput. Phys. Commun.; 12: No. 2, 135-144(Nov_ 1976). 

A finite element method is presented for the numerical treat- 
ment of two-dimensional quasilinear equations. The method is ap- 
pitied to the electron-beam-plasma interaction. Strong influence of 
the initial fluciuation level on the evolution of the turbulence has 
been found. 


61720 Cyclotron absorption of fast magnetosound waves in the 
TM-1-VCh tokamak in the presence of a small portion of resonance 
ions. Vdovin, V.L.; Rusanov, V.D.; Shapotkovskii, N.V. Zh. Eksp. 
Teor. Fiz., Pis'ma Red.; 24: No. 7, 410-413(Oct 1976). (In Russian). 

7 refs.; letter-to-the-editor; for English translation see the 
journal JETP Lett. 


61721 Deformation of plasma resonance region in a strong high 
frequency field. Gil’'denburg, V.B.; Fraiman, G.M. (Nauchno- 
Issledovatel’skij Radiofizicheskij Inst., Gorkij (USSR)). Zh. Eksp. 


Teor. Fiz.; 69: No. 5, 1601-1606(Nov 1975). (In Russian). 
10 refs.; for English translation see the journal Sov. Phys. - 
JETP 


Stationary deformation of the plasma resonance region by 
ponderomotive forces due to a longitudinal highfrequency field is 
calculated. It is shown that, as the field amplitude increases, there is 
a reduction in the energy transformed into the runaway longitudinal 
wave. 


FUSION POWER PLANTS 
REFER ALSO TO CITATION(S) 59934, 59935, 59938, 60947 


61722 (COO—3077-143) Magnetic confinement fusion energy re- 
search. Grad, H. (New York Univ., N.Y. (USA). Courant Inst. of 
Mathematical Sciences). Mar 1977. Contract EY-76-C-02-3077. 44p. 
(CONF-760158—1; MF—88). Dep. NTIS, PC A03/MF AO1. 

From Annual meeting of the American Mathematical Soci- 
ety; San Antonio, Texas, USA (Jan 1976). 

Controlled Thermonuclear Fusion offers probably the only 
relatively clean energy solution with completely inexhaustible fuel 
and unlimited power capacity. The scientific and technological 
problem consists in magnetically confining a hot, dense plasma 
(pressure several to hundreds of atmospheres, temperature 10° de- 
grees or more) for an appreciable fraction of a second. The scientific 
and mathematical problem is to describe the behavior, such as 
confinement, stability, flow, compression, heating, energy transfer 
and diffusion of this medium in the presence of electromagnetic 
fields just as we now can for air or steam. Some of the extant theory 
consists of applications, routine or ingenious, of known mathematical 
structures in the theory of differential equations and in traditional 
analysis. Other applications of known mathematical structures offer 
surprises and new insights: the coordination between sub-supersonic 
and elliptic-hyperbolic is fractured; supersonic propagation goes 
upstream; etc. Other completely nonstandard mathematical struc- 
tures with significant theory are being rapidly uncovered (and some- 
what less rapidly understood) such as non-elliptic variational equa- 
tions and new types of weak solutions. It is these new mathematical 
structures which one should expect to supply the foundation for the 
next generation's pure mathematics, if history is a guide. Despite the 
substantial effort over a period of some twenty years, there are still 
basic and important scintific and mathematical discoveries to be 
made, lying just beneath the surface. 
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61723 (EPRI-ER—452-SR(3-77)) Utility requirements for fusion 
power. DeBellis, R.J. (McDonnell Douglas Astronautics Co., St. 
Louis, Mo. (USA)). Mar 1977. 65p. Dep. NTIS, PC A04/MF A001. 

A four-man month study was undertaken to identify utility 
requirements of fusion power and define a role for the utilities in the 
fusion development process during the 1980s. This report, prelimi- 
nary in nature, serves mainly as a planning document for future 
requirements analyses. A requirements organization was defined to 
consist of three major chronological phases: research and develop- 
ment, plant installation, and plant operation. Thirty-seven require- 
ments were identified, covering all categories. In addition, training, 
environment, safety, licensing, and utility model were identified as 
five matrix-type requirements. As the requirement definition process 
continued during the study period, comments received from utility 
representatives revealed a consistency of key issues in the fusion 
development process. These issues form the basis for the eventual 
establishment of definitive roles for the utilities during the 1980s. 
The issues are not meant to reflect a negative view of fusion, but are 
items that must be solved before fusion can be introduced commer- 
cially as an electrical power source. As a result of this requirements 
study, preliminary candidate roles for the utilities in the fusion 
development process during the 1980s were identified as public 
education, commercialization studies, industry investment analyses, 
training plan implementation, alternate reactor concept develop- 
ment, ERDA concept design review, and requirements refinement. 


61724 (TID—27687) PACER: short cut solution to fusion energy 
production. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 52p. NTIS. 

PACER uses proven hydrogen-weapon explosive technology 
to provide fusion power for the generation of electrical power, for 
the production of fissile material as fuel for light-water reactors, and 
perhaps for the production of gaseous hydrogen to extend our 
natural-gas resources. The PACER concept exploits the enormous 
amounts of energy released from a controlled fusion explosion that is 
safely contained within a large, steam-filled cavity. The energy is 
extracted from the steam and converted to electrical power by 
standard power-industry techniques. Some of the overall aspects of 
the PACER program are described. 


61725 (UCRL—79433) Review of mirror fusion reactor designs. 
Bender, D.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 20 Apr 1977. Contract W-7405-ENG-48. 36p. (CONF- 
770553—1). Dep. NTIS, PC A04/MF AO1. 

From Training course in controlled thermonuclear research; 
Argonne, Illinois, United States of America (USA) (2 May 1977). 

Three magnetic confinement concepts, based on the mirror 
principle, are described. These mirror concepts are summarized as 
follows: (1) fusion-fission hybrid reactor, (2) tandem mirror reactor, 
and (3) reversed field mirror reactor. (MOW) 


61726 (UCRL—79507) Parameters of a field-reversed mirror 
reactor. Devoto, R.S.; Carlson, G.A.; Condit, W.C.; Hanson, J.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
May 1977. Contract W-7405-ENG-48. 6p. (CONF-770906—2). Dep. 
NTIS, PC A02/MF AOI. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

Computations have been made of the parameters of a neutral- 
beam driven, field-reversed mirror reactor as a function of beam 
injection energy. Q values of 4 to 5 and a fusion power of 10 to 50 
MW per cell are found at beam energies of 200 to 500 keV. Cost 
estimates indicate a direct capital cost of less than $1000/kW/sub e/ 
for multicell versions of the reactor. 


61727 Recent problems of nuclear fusion research. Rothhardt, L. 
(Akademie der Wissenschaften der DDR, Jena. Zentralinstitut fuer 
Elektronenphysik). Kernenergie; 20: No. 5, 120-128(May 1977). (In 
German). 

Recent developments of plasma physics are reviewed with 
regard to energy production from nuclear fusion reactions. In par- 
ticular, the favorite method of magnetic confinement of fusion 
plasma in Tokamak facilities is considered. It is shown that by this 
time also technological problems in connection with nuclear fusion 
as well as complete reactor conceptions are intensely dealt with. 


61728 (UCRL-Trans—11255) University of Tsukuba plasma re- 
search center project. 1977. Translation of Japanese report. 45p. Dep. 
NTIS, PC A03/MF AOI. 

Some advantages and characteristics of open-ended fusion 
reactors are described. Some research topics such as the following 
are discussed: (1) production and heating of target plasma, (2) 
classical plasma sealing and its improvement, and (3) physics of 
plasma in composite magnetic field systems. Other general features 
of the research program are outlined. (MOW) 
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PHYSICS AND BLANKET ENGINEERING 


61729 (BNL—22955) Fusion blankets for catalyzed D—D and 
D—He? reactors. Fillo, J.A.; Powell, J.R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. I Ip. 
(CONF-770644—4). Dep. NTIS, PC A02/MF AO1. 

From EPRI review meeting on advanced fuel fusion; Chica- 
go, Illinois, United States of America (USA) (27 Jun 1977). 

Blanket designs are presented for catalyzed D-D (Cat-D) and 
D-He® fusion reactors. Because of relatively low neutron wall loads 
and the flexibility due to non-tritium breeding, blankets potentially 
should operate for reactor life-times of approximately 30 years. 
Unscheduled replacement of failed blanket modules should be rela- 
tively rapid, due to very low residual activity, by operators working 
either ——— access ports in the shield (option 1) or directly in the 

chamber (option 2). Cat-D blanket designs are presented for 
high (approximately 30%) and low (approximately 12%) B noncir- 

Tokamak reactors. The blankets are thick graphite screens, 

pr at high temperature to anneal! radiation damage; the depos- 
ited neutron gamma energy is thermally radiated along internal 
cavities and conducted to a bank of internal SiC coolant tubes 
(approximately 4 cm. ID) containing high pressure helium. In the D- 
le* Tokamak reactor design, the blanket consists of multiple layers 
(e.g., three) of thin (approximately 10 cm.) high strength aluminum 
(e.g., SAP), modular plates, cooled by organic terphynyl coolant. 


61730 (CONF-761049—(Absts.)) International symposium on 
plasma wall interaction. (Kernforschun: lage Juelich G.m.b.H. 
romeny. F.R.)). 1976. 103p. Dep. NTIS (US Sales Only), PC A06/ 


AFrom International symposium on plasma wall interaction; 
Julich, German, Federal Republic of (F.R. Germany) (18 Oct 1976). 

Abstracts of papers presented at the symposium are included. 
The various sessions held are listed as follows: (1) plasma interac- 
tions with walls, (2) impurity content, transport and effects, (3) 
surface effects, (4) diagnostic methods, (5) control of plasma-wall 
interactions, and (6) first wall problems in future large confinement 
devices. (MOW) 


61731 (COO—4262-1) LizO microsphere fabrication. Monthly 
letter progress report No. 1 for the period ending May 31, 1977. 
Schluderberg, D.C. (Babcock and Wilcox Co., Lynchburg, Va. 
(USA). Nuclear Power Generation Div.). Jun 1977. Contract EG- 
77-C-02-4262. 26p. Dep. NTIS, PC A03/MF AOI. 

urpose of this task is to establish process parameters for 


The 
the fabrication of lithium oxide (LigO) microspheres having proper- 


ties which as closely as ible approximate those required for the 
design characteristics of the University of Wisconsin design for a 
TOKAMAK-type fusion reactor utilizing the moving bed of LizxO 
microspheres as both reactor coolant and tritium breeder. 


61732 (INIS-mf—3509, pp 270-272) Hydrogen ion caveging by 
surfaces of thermonuclear devices. Glazunov, G.P.; Kosik, N.A.; 
Mikhailov, I.F. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhniches- 
kij Inst.). 1976. (In Russian). 

From 4. all-union conference on nuclear particles interaction 
with solid surface; Kharkov, Ukrainian SSR (7 Jun 1976). 

In Nuclear particles interaction with solid surface, pt. 3. 


61733 (JAERI-M—6656) Current build-up with mag- 
netic limiter. Ninomiya, H.; , A.; Suzuki, Y. Japan Atomic 
Energy Research Inst., Tokyo). Aug 1976. 23p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A02/MF A 
The usage of a dynamic ma magnetic limiter has been studied 
which suppresses the skin current distribution in a plasma column 
during the current-rise phase of the sey > oe a large tokamak. An 
octupole field is adopted at beginnin ng of the discharge. A series of 
the equilibrium configurations is obtained in each stage of the 
ee current by free-boundary MHD equilibrium calcu- 
configurations are stable a — the positional, ideal 
local, and convective instabilities. Periphery of the plasma column 
suffers from the resistive instability when the outermost surface of 
plasma has the separatrix line on the outer side of the torus. 


61734 (ORNL/MIT—246) Design and simulation of the first 
blanket zone of the DEMO fusion device. Lee, J.H.; Dweck, J.S.; 
Kraftick, K.A. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical Engineering Practice). 21 1976. 
Contract W-7405-ENG-26. 97p. Dep. NTIS, PC A0S/MF AOI. 
An evaluation of the p for the first blanket 

— of the DEMO fusion yom at Oak Ridge National Laboratory 
formed by determining temperature profiles for a number of 

ys gh ey geometries. Only one design configuration was ac- 
ceptable further evaluated by determining two-dimensional 
steady state temperature and tritium concentration profiles within 
the unit. The transient of this design during periods of 
plasma shutdown was also to evaluate the maximum and 
minimum possible stress on the stainless steel cooling tubes. The 
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preponderance of unacceptable designs of those investigated led to 
the recommendation that future studies consider only modules less 
than 25 cm thick and coolant temperature rises less than 67°C. 


61735 (UCRL—79452) Differential integral experiments for test- 
ing cross section evaluations for fusion reactors. Hansen, L.F.; Ander- 
son, J.D.; Wong, C.; Komoto, T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Apr 1977. Contract W-7405- 
ENG-48. 13p. (CONF-770523—5). Dep. NTIS, PC A02/MF AO}. 

From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of America (USA) (3 May 1977). 

The conceptual design of fusion reactors and fusion-fission 
hybrid reactors brings into focus a large number of problems dealing 
with the interaction of 14-MeV neutrons with materials to be used in 
the design of the different components of the reactor. These compo- 
nents include the first wall, the blanket, the magnets and the shield- 
ing system. The accuracy of the design calculations can be assured, 
providing the transport codes correctly describe the interaction of 
14-MeV neutrons with these materials. As part of the Pulsed Sphere 
Program at Livermore, measurements of the neutron and gamma 
emission spectra from a large number of materials ranging from Li to 
Pu have been carried out using the sphere transmission and time-of- 
flight techniques. The comparison of these measurements with calcu- 
lations has provided a powerful tool to test the accuracy of the cross 
sections used in the calculations, the mathematical assumptions and 
approximations introduced in solving the transport equations and to 
check for possible errors in the coding stage of the calculations. 
Some specific cases will be discussed to illustrate the value of the 
measurements. 


61736 Kinetic theory of plasma in the limiter-scrape-off layer. 
Daybelge, U.; Bein, B. (Institut fuer Theoretische Physik, Ruhr- 
Universitaet Bochum, D-4630 Bochum, Federal Republic of Ger- 
many). Phys. Fluids; 20: No. 10, 1777-1784(1 Oct 1977). 

An asymptotic solution is given for the ion-drift-kinetic equa- 
tion with a full Fokker—Planck term for the limiter-scrape-off layer 
in a tokamak. In this layer, the plasma is assumed to consist of hot, 
collisionless ions, and cold, collisional electrons. From the solution 
of the boundary-layer problem, ion and electron particle and energy 
losses to the limiter are calculated. Limiter load profiles due to ions 
are explicitly given as functions of the poloidal angle. 


61737 Tritium production in a controlled thermonuclear reactor 
blanket model with a graphite reflector. Herzing, R.; Kuijpers, L.; 
Cloth, P.; Filges, D.; Hecker, R.; Kirch, N. (Kernforschungsanlage, 
Juelich, Ger.). Nucl. Sci. Eng.; 63: No. 3, 341-343(Jul 1977). 

A controlled thermonuclear reactor blanket model containing 
pure lithium metal was expanded by a graphite layer of 15-cm radial 
thickness. A clear increase of the tritium production due to this 
graphite reflector could be observed. Measurements of the space- 
dependent tritium production were carried out and compared with 
theoretical calculations. 


61738 Influence of design variations on controlled thermonuclear 
reactor blanket neutronic performance using variational techniques. 
Cheng, E.T.; Conn, R.W. (Univ of Wis, Madison). Nucl. Sci. Eng.; 
62: No. 4, 601-616(Apr 1977). 

The influence of design variations, such as the percentage of 
structural material in a tritium breeding zone or the enrichment of 
lithium in $sup 6$Li, on such important controlled thermonuclear 
reactor parameters as the tritium breeding ratio and the total nuclear 
energy produced was studied using variational techniques for two 
different but general blanket designs. The first design uses liquid 
lithium as both coolant and breeding material, while the second uses 
a helium coolant and a solid-lithium-bearing compound as the tritium 
breeder. A variational technique based on variational interpolation is 
the primary computational tool, and it is shown that for linear 
a in the transport operator and for a fixed source, only 

rward flux calculations are required to implement the variational 
interpolation approach. The role of beryllium as a neutron multiplier 
with a solid breeder blanket is studied, and an optimum beryllium 
thickness is found that maximizes the breeding ratio. The influence 
of using graphite or the structural material as a neutron reflector and 
the effect of lithium burnup are also studied. 


61739 Numerical investigation of the time evolution of impurity 
concentration in a tokamak. Amano, T.; Okamoto, M. (Osaka Univ, 
Suita, Jpn). J. Phys. Soc. Jpn.; 42: No. 3, 1019-1024(Mar 1977). 
Numerical analysis has been made of the time evolution in 
density proviles of the impurities in a Tokamak. The diffusion and 
atomic processes of impurities are treated simultaneously. Two dif- 
ferent numerical methods were used; the results are in good 
ment between the two. Calculations are made in the case of a 
constant spatial distribution of the plasma. The impurity concentra- 
tion in the plasma is revealed. 7 an gucesieee any Ue-waneier 
analysis of the time evolution of a Tokamak plasma in computer 
ee ae On aati of he tnguiis ty egtienl eee 
ment 
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61740 D-shaped main field coil for the ASDEX fusion experiment 
of the Max Planck Institute for Plasma Physics at Garching near 
Munich. Rauch, J.C.; Greve, K.J.; Maix, R.K. Brown Boveri Rev.; 64: 
No. 2, 92-98(Feb 1977). 

The ASDEX (Axi-Symmetric Divertor EXperiment) project 
is introduced. An essential component of the experimental apparatus 
associated with the project are the 16 main field coils, arranged in 
star formation, which generate the toroidal magnetic field. The most 
important —_ in the manufacturing process of the main-field coils 
are descri 


61741 Laser reflection technique for studying contamination buil- 
dup on a fusion reactor liner. Birkhoff, R.D.; Hamm, R.N.; Williams, 
M.W.; Arakawa, E.T.; Colchin, R.J.; Neidigh, R.V. (Oak Ridge 
National Lab., Tenn. (USA)). J. Nucl. Mater.; 63: 501-505(Dec 1976). 
(CONF-760209—). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

Calculations and measurements of optical reflectance of a 
gold substrate for various carbon overlayers suggested monitoring a 
Tokamak liner optically for contamination. A He-Ne laser beam 
directed at the inner surface of the ORMAK liner reflected back 
several centimeters in diameter due to the optically rough and 
irregular surface. Gentle scouring of the liner greatly increased the 
reflected intensity. A beam splitter in the laser beam directed a 
portion through a chopper to a photomultiplier and oscilloscope, this 
acting as a reference signal. The remainder struck the liner and 
photomultiplier without being chopped. The reflectance decreased 
during the first 200 shots and returned to its original value at about 
shot 500. Separate reflectance curves were found after clockwise and 
counterclockwise discharge. Strong temperature effects were seen 
from liner expansion of gas condensation. Reflectances became errat- 
ic after neutral particle injection. It is concluded that the method is 
feasible and may have use in plasma diagnostics. 


61742 Surface impurities and ‘clean-up’ techniques in ORMAK. 
Clausing, R.E.; Emerson, L.C.; Heatherly, L.; Colchin, R.J. (Oak 
Ridge National Lab., Tenn. (USA)). J. Nucl. Mater.; 63: 495-500(Dec 
1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
oe (16 Feb 1976). 


ONF-760209—. 

The detrimental role played by impurities in thermonuclear 
devices is now well-known. Experimental studies to identify those 
impurities residing on the liner, or first wall, of the Oak Ridge 
Tokamak (ORMAK) have been carried out in the laboratory using 
Auger Electron (AES) and X-ray Photoelectron (XPS) spectrosco- 
pic techniques. Additionally, liner measurements have been made in 
situ using a small Soft X-ray Appearance Potential Spectrometer 
(SXAPS). Oxygen, iron, and carbon were found to be the major 
surface impurities and, as confirmed by plasma diagnostics, also the 
major plasma impurities. Glow discharge cleaning of gold and 
stainless steel surfaces has been studied using various gases and gas 
mixtures. Oxygen discharges are very effective and hydrogen mod- 
erately effective in removing carbon and hydrocarbon deposits from 
both types of surfaces. Other parameters involved in the contamina- 
tion-decontamination process, such as pressure and temperature, 
have been studied using techniques to controllably contaminate 
surfaces with hydrocarbons. 


61743 Plasma-wall interaction in ATC during high power neutral 
beam injection. Cohen, S.A. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). J. Nucl. Mater.; 63: 65-73(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America —* (16 Feb 1976). 

Measurements of the elemental composition of samples of the 
vacuum vessel wall surface and of relative impurity influx rates into 
ATC during high power beam-heated discharges are combined with 
a computer simulation of the plasma and previous measurements of 
power balance and scaling laws to give a model of the main plasma- 
wall interactions in ATC. It is shown that plasma and beam charge 
exchange neutrals are the primary causes of impurity influx during 
neutral beam injection. 


61744 Impurity and surface studies in ORMAK. Colchin, R.J.; 
Bush, C.E.; Jahns, G.L.; Lyon, J.F.; Murakami, M.; Neidigh, R.V.; 
Shaeffer, DL. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. 
Mater.; 63: 74-82(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

The ORMAK tokamak has been in operation since 1971, and 
surface impurities problems have been pursued from the beginning. 


Surface studies of materials removed hon ORMAK have revealed 
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the presence of C, O, and Fe. These are also the principal impurities 
observed spectroscopically in plasma discharges, although numerous 
other elements are present in lesser amounts. Speeremnee X-ray 
measurements, plasma resistance, and fast ion scattering have been 
used in an effort to determine Zsub(eff) the effective nuclear charge 
of plasma ions. All four measurements have practical difficulties 
leading to relatively large experimental error limits. Oxygen dis- 
charge pre-cleaning has allowed ORMAK discharges to reach 
higher currents and correspondingly higher ion and electron tem- 
peratures; spectroscopic studies reveal a lower level of contaminants, 
particularly C and N. Power measurements indicate that most of the 
input power strikes the walls, mostly as radiation. By varying 
operating parameters it is found that Zsub(eff) is approximately 
Isub(p)/nsub(e)(mean). 


61745 Plasma modeling and first wall interaction phenomena in 
tokamaks. Conn, R.W.; Kesner, J. (Wisconsin Univ., Madison 
ve Dept. of Nuclear Engineering). J. Nucl. Mater.; 63: 1-14(Dec 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

Fluxes of neutral hydrogenic particles, alpha particles and 
electromagnetic radiation to the liner or first wall of both two 
component tokamaks and large ignited tokamak fusion reactors are 
estimated using space and time dependent models of tokamak plas- 
mas. Data requirements and the effects of uncertainties in the areas 
of first wall interaction phenomenon and plasma transport coeffi- 
cients are described. 


61746 Relative importance of surface phenomena in CTR first- 
wall designs. Danyluk, S. (Argonne National Lab., Ill. (USA)); Bratt, 
P. (Northwestern Univ., Evanston, Ill. (USA). Dept. of Materials 
Science). J. Nucl. Mater.; 63: 173-176(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

Plasma-wall interactions are modeled using physical sputter- 
ing theory. Sputtering yields are calculated for incoming D-T ions 
that have a monoenergetic or Maxwellian distribution in energy. The 
yield curves assuming the Maxwellian energy distribution are flatter 
than the monoenergetic curves. The consequences of sputtering 
considered here are surface composition and microtopography 
changes of the first-wall surface. For the iron-carbon system, the 
surface becomes enriched with carbon when deuterons are incident 
on the target. The number of cycles for crack initiation at the first- 
wall surface is linearly proportional to differences in sputtering yield 
of two adjacent areas. These effects are of first order and appear to 
be dominant in limiting the life of the first wall. 


61747 Changes in surface conditions with first plasma in the 
Princeton Large Torus (PLT). Dylla, H.F.; Cohen, S.A. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). J. Nucl. Mater.; 63: 487- 
494(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

In-situ measurements of the changes in surface composition of 
305 stainless steel exposed to the first pi discharges in PLT are 
reported. Auger electron spectrosco} oY of pre-exposure surfaces 
shows a contamination by carbon and smaller amounts of oxygen. 
Surfaces subjected to increasing levels of plasma exposure show a 
substantial decrease of the m coverage, increased fractional- 
monolayer coverages of oxygen and iron, and tenth-monolayer 
quantities of chlorine and sulfur. 


61748 Impurity behaviour, radiation losses and wall effects in the 
T.F.R. machine. Ginot, P. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et 
de la Fusion Controlee). J. Nucl. Mater.; 63: 47-58(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

Spectroscopic, bolometric, soft X-rays and electrical measure- 
ments have been performed on T.F.R. up to 400 kA-60 kG. Light 
impurities appear very early. They are recycling in a stationary state 
during the current plateau. The heavy impurities density — 
during the current rise, then levels off < or increases slightly mine 
the current plateau. The production of fast prowmas is evalua 
Densities and fluxes of impurities are given. gr Nee pho- 
toelectron induced desorption, ion desorption, thermal 
evaporation and sputtering are discussed as possible candidates for 
the pollution. 





6360 ENERGY RESEARCH ABSTRACTS 


61749 Aspects of plasma-wall interaction in the ASDEX divertor 
experiment. Haas, G.; Keilhacker, M.; Poschenrieder, W.; Vernickel, 
H.; Wagner, F. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). J. Nucl. Mater.; 63: 92-95(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

ASDEX (Axially Symmetric Divertor Experiment) is a large 
tokamak now under construction at IPP Garching. The main param- 
eters are: major radius 1.65 m, plasma radius 0.4 m, toroidal field on 
axis 2.8 T and plasma current 500 kA. The experiment is scheduled 
to go into operation in about two years. The first aim of the 
experiment is to test the divertor action, i.e. plasma stability without 
material limiter and reduction of impurity influx. Since the divertor 
will essentially be of the unload-type, the latter problem should be 
solved by reducing wall bombardment. On the premises of sufficient 
stability the main plasma-wall interaction will occur on the divertor 
slits, in the divertor chamber and (with refuelling) on the wall owing 
to charge exchange neutrals. Plans for surface studies are being 
discussed. 


61750 Calculation of the behaviour of neutral hydrogen in the 
wall region of high temperature including wall interaction. 
Hackmann, J.; Uhlenbusch, J. (Duesseldorf Univ. (Germany, F.R.). 
Physikalisches Inst. 2). J. Nucl. Mater.; 63: 163-166(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

In the wall regime of high temperature discharges (e.g. toka- 
mak experiments) neutral hydrogen plays a dominating role. The 
neutrals influence the local particle density and energy losses, and 
contribute to wall interactions by desorption of adsorbed molecular 
and atomic species, sputtering and backscattering. This investigation 
of the behaviour of the neutral component in the wall layer starts 
from the one-dimensional time dependent Boltzmann-equation for 
neutral hydrogen and assumes the data of the background plasma to 
be known. Charge exchange and ionisation processes are taken into 
account as well as interaction with the wall and an influx of atoms. 
Depending on density and temperature profiles of the background 
plasmas, the distribution function of the neutrals and their fluxes on 
to the wall are calculated for steady conditions. By solving the time 
dependent Boltzmann equation the relaxation time for the influx of 
cold neutral atoms into a tokamak plasma is also derived. 


61751 Impurity beam instability in tokamaks. Hogan, 
J.T.; Howe, H.C. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. 
Mater.; 63: 151-157(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

The sensitivity of neutron energy production to the trapping 
by impurities of injected neutral beams is considered. The beam- 
trapping process is affected by inherent low-Z contamination of the 
tritium plasma, by the species composition of the neutral beam, and 
by the entrance angle of the beam. The sensitivities of the process to 
these variables, and to variation with wall material, are discussed. It 


is found that use of a low-Z, low-sputtering material could retard a 
possible beam-trapping instability. 


61752 Investigation of plasma recycling at surfaces using a self- 
consistent model for the wall interaction. Hotston, E.S.; McCracken, 
G.M. (UKAEA Research Group, Abingdon. Culham Lab.). J. Nucl. 
Mater.; 63: 177-183(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

A computer model is proposed for the description of plasma- 
wall interactions in a Tokamak. The model is based on the classical 
transport equations used by Duechs and others. However new 
boundary conditions have been proposed which require fewer arbi- 
trary assumptions and which allow the values of the plasma density, 
electron and ion temperatures at the plasma edge to vary. The model 
has been used to compare the evolution of a plasma for a variety of 
wall conditions, including the cases of a total absorbing wall, and a 
reflecting wall with an absorbed gas layer. The principal result of 
this lel is that the particle containment time is significantly 
reduced by the plasma-wali interaction. This reduction is associated 
with only a small change in the plasma temperature which is 
confined to the boundary layer. 


61753 First wall response to energy deposition in 
laser-fusion reactors. Hovingh, J. (California Univ., Livermore 
io Lawrence Livermore Lab.). J. Nucl. Mater.; 63: 158-162(Dec 
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From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America parts Feb 1976). 

See CONF-760209— 

Discussed are energy depositions in the first wall of various 
proposed laser-fusion reactors and the effect of pulse time on the 
stress and temperature in the first wall. Simple models can be used to 
estimate the temperature and stress rise from X-rays and neutrons. 
More complex analysis is needed to estimate the response of the first 
wall to reflected laser light and the pellet debris. 


61754 Runaway electron bombardment of the limiter during the 
startup of a tokamak. Strachan, J.D. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). J. Nucl. Mater.; 63: 132-136(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF- —. 

Some runaway electrons are born early in a tokamak as it 
proceeds to full ionization. The time, duration, and energy with 
which these runaways leave the plasma is determined primarily by 
their confinement properties. Models have been developed to de- 
scribe these runaway losses and are compared to experiments in the 
Australian tokamak, LT-3. 


61755 First wall environment in the Reference Theta-Pinch Reac- 
tor (RTPR). Thomassen, K.I.; Krakowski, R.A.; Clinard, F.W. Jr. 
(Los Alamos Scientific Lab., N.Mex. (USA)). J. Nucl. Mater.; 63: 15- 
20(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

A review of the RTPR first-wall environment is given, with 
emphasis on the physical processes which determine the first wall 
insult. Recent results of calculations of the transient phenomena 
which occur when a neutral gas blanket is set up for first wall 
protection are given. New first-wall designs are described, and their 
responses to the first wall fluxes are discussed. 


61756 Aspects of plasma-wall interaction in the ASDEX divertor 
experiment. Haas, G.; Keilhacker, M.; Poschenrieder, W.; Vernickel, 
H.; Wagner, F. (Max-Planck-Institut fuer Plasmaphysik, Munich). J. 
Nucl. Mater.; 63: 92-95(1976). 

ASDEX (Axially Symmetric Divertor Experiment) is a large 
tokamak now under construction at IPP Garching. The main param- 
eters are: major radius 1.65 m, plasma radius 0.4 m. toroidal field on 
axis 2.8 T and plasma current 500 kA. The experiment is scheduled 
to go into operation in about two years. The first aim of the 
experiment is to test the divertor action, i.e., plasma stability without 
material limiter and reduction of impurity influx. Since the divertor 
will essentially be of the unload-type, the latter problem should be 
solved by reducing wall bombardment. On the premises of sufficient 
stability the main plasma-wall interaction will occur on the divertor 
slits, in the divertor chamber and (with refuelling) on the wall owing 
to charge exchange neutrals. Plans for surface studies are being 
discussed. 
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61757 (BNL—22698) Structural aspects of superconducting 
fusion magnets. Reich, M.; Lehner, J.; Powell, J. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
20p. (CONF-770618—3). Dep. NTIS, PC A02/MF AO1. 

From World electrotechnical congress; Moscow, Union of 
Soviet Socialist Republics (USSR) (21 Jun 1977). 

Some methods for studying various static, dynamic, elastic- 
plastic, and fracture mechanics problems of superconducting mag- 
nets are described. Sample solutions are given for the UWMAK-I 
magnet. Finite element calculations were used. (MOW) 


61758 (CONF-770649—6) Radiation considerations for super- 

fusion magnets. Abdou, M.A. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 52p. Dep. NTIS, PC 
A04/MF AOI. 

From International discussion meeting of radiation effects in 
superconductors; Argonne, Illinois, United States of America (USA) 
(13 Jun 1977). 

Radiation environment for the magnets is characterized for 
various conditions expected for tokamak power reactor operation. 
The radiation levels are translated into radiation effects using avail- 
able experimental data. The impact of the tradeoffs in radiation 
shielding and the change in the properties of the superconducting 
magnets on reactor performance economics is examined. It is 
shown that (1) superconducting magnets in fusion reactors will 
operate at much higher radiation level than was previously anticipat- 
ed; (2) additional data on radiation damage is required to better 
accuracy than is presently available in order to accurately quantify 
the change in properties in the superconducting magnet components; 
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and (3) there is a substantial penalty for increasing (or overestimat- 
ing) the shielding requirements. A perspective of future tokamak 
power reactors is presented and questions relating to desirable mag- 
netic field strength and selection of materials for superconducting 
magnets are briefly examined. 


61759 (COO—2218-75) Optimization of magnet coil radius for a 
tokamak reactor. Gerdin, G. (Illinois Univ., Urbana (USA). Dept. of 
Nuclear Engineering). 1976. Contract EY- 76-S-02-2218. Sp. (CONF- 
761103—27). Dep. NTIS, PC A02/MF AOI. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976) 

The wall bombardment by fusion alpha’s lost through TF 
ripple and the increased first wall replacement costs are calculated 
through an arbitrary parameter c: the ratio of a to neutron damage 
coefficients for a given first wall material. (MOW) 


61760 (GA-A—14389) Finite element methods for analysis of 
toroidal field coils in fusion devices. Charman, C.M. (General Atomic 
Co., San Diego, Calif. (USA)). Jul 1977. Contract EY-76-C-03-0167- 
038. 19p. (CONF-770807—20). Dep. NTIS, PC A02/MF A0O1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

The eight node isoparametric quadrilateral element having 
quadratic interpolation was used in an analysis of the Doublet-III B- 
coil. The shape functions interpolate vector or scalar quantities 
within the element in terms of the function values at the nodal 
points. Calculations were made for the electric potential and current 
density throughout the B coil. The mathematics for calculating the 
stresses and deformation throughout the coil are given. (MOW) 


61761 (GA-A—14503) High current power leads for tokamak 
fusion reactor superconducting magnets. Thomas, R.K.; Purcell, J.R.; 
Boom, R.W. (General Atomic Co., San Diego, Calif. (USA)). Jul 
1977. Contract EY-76-C-03-0167-038. 18p. (CONF-770801—14). 
Dep. NTIS, PC A02/MF AOI. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

A power lead system consisting of a superconducting section 
and a normal section is presented. By gas cooling both sections and 


holding the junction at 15 K with a separate refrigeration loop, it is 
shown that less refrigeration power is needed, as compared to a 
normal metal gas cooled lead. For optimum helium mass flow rates, 
the refrigeration power at room temperature for a composite lead 
can be about 20% less than for a normal metal lead. 


61762 (ORO—5152-1) Design study of toroidal magnets for toka- 
mak experimental power reactors. Stekly, Z.J.J.; Lucas, E.J. (eds.). 
(Magnetic Corp. of America, Waltham, Mass.). Dec 1976. Contract 
EY-76-C-05-5152. 412p. Dep. NTIS, PC A18/MF AO1. 

This report contains the results of a six-month study of 
superconducting toroidal field coils for a Tokamak Experimental 
Power Reactor to be built in the late 1980s. The designs are for 8 T 
and 12 T maximum magnetic field at the superconducting winding. 
At each field level two main concepts were generated; one in which 
each of the 16 coils comprising the system has an individual vacuum 
vessel and the other in which all the coils are contained in a single 
vacuum vessel. The coils have a D shape and have openings of 11.25 
m x 7.5 m for the 8 T coils and 10.2 m x 6.8 m for the 12 T coils. All 
the designs utilize rectangular cabled conductor made from copper 
stabilized Niobium Titanium composite which operates at 4.2 K for 
the 8 T design and at 2.5 K for the 12 T design. Manufacturing 
procedures, processes and schedule estimates are also discussed. 


61763 (UCRL—79202) Evaluation of metal-foil strain gages for 
cryogenic application in magnetic fields. Freynik, H.S. Jr.; Roach, 
D.R.; Deis, D.W.; Hirzel, D.G. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Jul 1977. Contract W-7405-ENG-48. 
20p. (CONF-770801—13). Dep. NTIS, PC A02/MF AOI. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

The requirement for the design and construction of large 
superconducting magnet systems for fusion research has raised a 
number of new questions regarding the properties of composite 
superconducting conductors. One of these, the effect of mechanical 
stress on the current-carrying capacity of NbsSn, is of major impor- 
tance in determining the feasibility of constructing large magnets 
with this material. A typical experiment for determining such data 
involves the measurement of critical current versus magnetic field 
while the conductor is being mechanically strained to various de- 
grees. Techniques are well developed for the current and field 
measurements, but much less so for the accurate measurement of 
strain at liquid-helium temperature in a high magnetic field. A study 
was made of commercial, metal-foil strain gages for use under these 
conditions. The information developed can also be applied to the use 
of strain gages as diagnostic tools in superconducting magnets. 
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61764 Optimum design of control coils in a tokamak device by 
nonlinear paps py Toi, K.; Takeda, T. (Jpn At Energy Res Inst, 
Tokai, Ibaraki). Jpn. J. Appl. "Phys.; 16: No. yt 325-3 ‘eb 1977). 

A method for designing the control coils for maintaining 
magnetic field of a tokamak is described that is based upon nonlinear 
optimization. The optimum configurations of the camuke and prima- 
ry coils are obtained by solving the nonlinear optimization problem 
with some constraints. It is cuminted that the method is effective 
for the design of control coils and also of ama coils in a practical 
tokamak. Moreover, the equilibrium configurations of the tokamak 
plasma without the conducting casing can te obtained easily 
using the nonlinear optimization procedure in conjunction with the 
= casing principle of V.D. Shafranov and L.E. Zakharov. 13 
rets. 


61765 >A Germanown, Ma) IEEE Trans Magn: MAGS 
C.D. (ERDA, Germantown, Md). JEEE Trans. Magn.; MAG-13: 
No. 1, 15-19(Jan 1977). 

As part of the ERDA Division of Ma Fusion Energy 
effort to achieve fusion power by the end of the century, supercon- 
ducting magnet programs were established at several laboratories. 
Recently, these program goals have been reviewed and modified. 
The development of superconducting toroidal field coils has been 
assigned first priority for the Experimental Power Reactor. This 
effort will be supported by industry. Ohmic heating coils for toka- 
maks promise to be an even more difficult task, and an expanded 
effort will be initiated. Magnets for mirror confinement systems 
should have the highest fields practical. Accordingly, LLL has been 
funded to develop multifilamentary niobium-tin for future mirror 
experiments. If successful, the material might complement the robe 
trend toward higher field tokamaks as well. Energy asey hgh 
ment at LASL is concentrating on inductive storage for 1 msec 
discharge and a superconducting homopolar generator for 30 msec 
to 1 sec discharge times. The stainless steel structure is a major cost 
element of any magnet system. However, recent calculations have 
shown that a magnetic coil form affects the toroidal field ripple in 
the EPR by only a few parts in a thousand. Thus, an opportunity 
exists to characterize and develop less expensive alloys for low 
temperature magnet structures. 14 refs. 


61766 Orpus-1 - a pulsed superconducting solenoid. Schwall, 
R.E. (ORNL, Thermonucl Div, Oak Ridge, Tenn). JEEE Trans. 
Magn.; MAG-13: No. 1, 31-34(Jan 1977). 

A recent series of reference designs for Tokamak Experimen- 
tal Power Reactors (EPR’s) has indicated that superconducting 
poloidal field (PF) coils will be necessary for successful of 
these devices. It would also be desirable to use ‘superconducting PF 
coils in earlier tokamak fusion devices if such could be devel- 
oped quickly enough. In this paper, the PF coil performance — 
ments are reviewed and some implications for the coil 
developed. A small coil (stored energy 14 kJ) has been built ah 
construction techniques similar to those which could be 
for PF coils. The coil has been charged at rates up to 2 T/sec. Both 
maximum field and charging rate were limited by available power 
supplies. Loss measurements were carried out during pulsed oper- 
ation and data for hysteretic and eddy current loss are presented. 
The loss measurement system used allows considerable insight into 
the effects of conductor motion and training. 


61767 Experimental and theoretical approach of — distribu- 
tions and losses in supercond composites for fusion magnets. 
Turck, B. (Cent de’Etud Nucl de Saclay, GIF-sur-YVETTE, Fr). 
IEEE Trans. Magn.; MAG-13: No. 1, 548-551(Jan 1977). 
In untwisted composites, azimu' uced currents are re- 
sponsible for magnetization and losses. In twisted composites extra 
coupling longitudinal currents are induced, owing to the solenoidal 
aspect of the filaments. A model is presented which takes into 
account the magnetization of both origin. Expressions are 
as functions of the amplitude of the pulsed external field. 
tal results are in good agreement. Critical densities for induced 
currents are given. 7 refs. 


61768 10-Tesla pure tension superconducting toroidal field coil 
system design. Wang, S.T.; Turner, L.R.; Mills, F.E.; DeMichele, 
D.W.; Smelser, P.; Kim, S. H. (Argonne Natl Lab, Ill). "IEEE Trans. 
Magn:; MAG-13: No. 1, 605-608(Jan 1977). 

The conceptual design of a 10-Tesla pure tension supercon- 
ducting toroidal field coil (TFC) system has been developed in 
sufficient detail to define a realistic design for the TFC that could be 
built based upon the current state of technology with minimum 
technological extrapolations. 2 refs. 


61769 Designing superconducting toroidal field windings for a 
fusion-driven actinide burner. Murphy, J.H.; Howland, H.R.; Chi, 
J.W.H. (Westinghouse Elec Corp, Pittsburgh, Pa). JEEE Trans. 
Magn.; MAG-13: No. 1, apn phen 1977). 

e fusion-driven burner is a tokamak fusion reactor 
which is designed to dispose of actinide wastes from fission reactors. 
If a fusion reactor is to operate economically, then the major magnet 
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systems must be designed to be superconducting. The toroidal field 
coils utilized in the magnetic confinement of the plasma are expected 
to generate peak fields of approximately 9.2 Tesla. This high peak 
field necessitates that Nb$sub 3$Sn conductors be utilized. The 
toroidal field coil is designed to have minimal bending stresses. 
Although the toroidal field windings carry primarily dc currents, the 
plasma charging/discharging system imposes ac fields on the wind- 
ings which vary in magnitude and direction. The superconductor 
configurations to be utilized have been optimized to achieve low ac 
losses for the anticipated environment. 10 refs. 


61770 Superconducting toroidal field magnet for an experimental 
tokamak. Parain, J. (Cent d’Etud Nucl de Saclay, GIF-sur-Yvette, 
Fr). IEEE Trans. Magn.; MAG-13: No. 1, 613-616(Jan 1977). 

A TOKAMAK equipped with superconducting toroidal field 
coils to be used for plasma physics experiments was studied. The 
torus is characterized by a radius of 1.7 m, a magnetic field of 3T and 
a small aspect ratio R/a = 2.6. These parameters require a conduc- 
tor with a high current density. The fast rise time of the plasma 
current, 0.15 s, causes serious losses in the toroidal field coils, 
introducing additional problems. The main conductor, the mechani- 
cal structure, the refrigeration system and the protection scheme are 
described. 5 refs. 


61771 Preliminary study of the superconducting toroidal magnet 
for fintor 1 reactor. Pasotti, G.; Ricci, M.V.; Sacchetti, N.; Spadoni, 
M. (LNF del CNEN, Frascati, Rome, Italy). ZEEE Trans. Magn.; 
MAG-13: No. 1, 617-619(Jan 1977). 

Within the framework of a conceptual design for the Italian 
fusion reactor FINTOR 1, a ss toroidal magnet 
system has been studied. A D-shaped 24 coil system has been 
designed. The magnet field and ripple have been calculated. Several 
cooling systems have been considered and the circulation of the two- 

hase helium seems to be the most reliable. Eddy current and 
ysteresis losses have been calculated for the particular geometry of 
the composite conductor in the hypothesis of a linear rise of the 
field. Some aspects of the mechanical structure are considered. 8 
refs. 


61772 Conceptual design for an air-core superconducting polodial 
coil system for the experimental power reactor. Wang, S.T.; Turner, 
L.R.; Smelser, P.; Kim, S.H. (Argonne Nat! Lab, Ill). ZEEE Trans. 
Magn.; MAG-13: No. 1, 620-623(Jan 1977). 

As an integral effort in the Argonne Tokomak Experimental 


Power Reactor Conceptual Design, studies on the superconducting 
ohmic heating (OH) coils and the superconducting equilibrium fieid 
(EF) coils were completed. These conceptual designs are developed 
in sufficient detail with information on high current ac conductor 
design, cooling, venting provision, coil structural support, and zero 
loss poloidal coil cryostat design. The EF field penetration into the 
blanket and shield was also investigated. 2 refs. 


61773 Superconducting induction coil for a Doublet tokamak 
experimental fusion power reactor. Chen, W.Y.; Toffolo, W.; Purcell, 
J.R. (Gen Atom Co, San Diego, Calif). JEEE Trans. Magn.; MAG- 
13: No. 1, 624-627(Jan 1977). 

A superconducting induction coil system was designed for a 
noncircular tokamak experimental fusion power reactor based on the 
Doublet concept. This coil system is used for inducing and sustaining 
the plasma current during the thermonuclear burn. The coil must be 
cycled in about 2 sec.; thus, it is important to design it for low ac loss 
during pulsing operation. A braided superconducting cable capable 
of carrying 450 ka at a central field of 5.65 T was chosen as the 
conductor. The coil system consists of a central solenoid and 12 
outer coils, with a total of 157 series connected turns. The central 
solenoid has a single layer winding of 134 turns on a fiberglass epoxy 
= The outer coils are located so that the error field generated at 
the plasma location is limited to a few gauss. The winding is 
reinforced by prestressed stainless steel bands on the outer surface, 
so that there is no relative motion between the cable and the coil 
spool or insulation during pulsing. 4 refs. 


61774 Test results of tokamak-7 superconducting magnet system 
(sms) sections. Ivanov, D.P.; Keilin, V.E.; Klimenko, E.Yu.; Kova- 
lev, 1.A.; Novikov, S.1.; Stavissky, B.A.; Chernoplekov, N.A. (1.V. 
Kurchatov Atom Energy Inst, Moscow, USSR). JEEE Trans. 
Magn.; MAG-13: No. 1, 694-695(Jan 1977). 

At present the Tokamak-7 installation with SMS of the main 
toroidal field is being built at Kurchatov Atomic Energy Institute in 
the Soviet Union. Some design parameters are given, along with test 
results. It is concluded that in general, the testing of T-7 SMS 
sections confirmed the possibility of obtaining parameters of T-7 
SMS close to the design objectives. 5 refs. 


61775 MX magnet system. Bulmer, R.H.; Calderon, M.O.; Cor- 
nish, D.N.; Kozman, T.A.; Sackett, S.J. (Univ of Calif, Livermore). 
IEEE Trans. Magn.; MAG-13: No. 1, 700-703(Jan 1977). 

The Lawrence Livermore Laboratory has put forward pro- 
posals for building a large mirror fusion experiment called MX 
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(Mirror Experiment). This machine is designed to advance both the 
physics of mirror systems and the technologies which will be re- 
quired on future machines such as FERF (Fusion Engineering 
Research Facility) and reactors. One such technology to benefit is 
superconductivity, since the confining field will be generated by two 
large NbTi Yin-Yang shaped coils. The maximum field at the con- 
ductor is 7.5 T and the total stored energy is 500 MJ. The paper 
gives details of the magnet system conceptual design including the 
design philosophy of the superconductor and the structure to re- 
strain the very large electromagnetic forces. 3 refs. 


POWER SUPPLIES AND CIRCUITRY 
REFER ALSO TO CITATION(S) 61770 


61776 (LA-UR—77-1312) 0.54-MJ superconducting magnetic 
energy transfer and storage. Rogers, J.D.; Blevins, D.J.; Lindsay, 
J.D.G. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
W-7405-ENG-36. 18p. (CONF-770801—9). Dep. NTIS, PC A02/ 
MF AOl. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

A superconducting energy storage coil designed to store 300 
kJ of energy was operated with stored energy up to 0.54 MJ. The 
energy was transferred from the coil in periods from 1 to 2.4 ms. 
Hysteresis loss and losses from all effects during pulsed energy 
transfer were observed. The coil is described and the test results are 
presented. Also included is a description of a METS (magnetic 
energy transfer and storage) driven adiabatic plasma compression 
system for a large toroidal theta-pinch reactor test and of a 300-kJ, 
monolithic conductor, superconducting pulsed energy storage coil. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 61731 


61777 (BNL—22956) Reactor technology: power conversion sys- 
tems and reactor operation and maintenance. Powell, J.R. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 6p. (CONF-770644—5). Dep. NTIS, PC A02/MF AOI. 

rom EPRI review meeting on advanced fuel fusion; Chica- 
go, Illinois, United States of America (USA) (27 Jun 1977). 

e use of advanced fuels permits the use of coolants (organ- 
ic, high pressure helium) that result in power conversion systems 
with good thermal efficiency and relatively low cost. Water coolant 
would significantly reduce thermal efficiency, while lithium and salt 
coolants, which have been proposed for DT reactors, will have 
comparable power conversion efficiencies, but will probably be 
significantly more expensive. Helium cooled blankets with direct gas 
turbine power conversion cycles can also be used with DT reactors, 
but activation problems will be more severe, and the portion of 
blanket power in the metallic structure will probably not be available 
for the direct cycle, because of temperature limitations. A very 
important potential advantage of advanced fuel reactors over DT 
fusion reactors is the possibility of easier blanket maintenance and 
reduced down time for replacement. If unexpected leaks occur, in 
most cases the leaking circuit can be shut off and a redundant 
cooling curcuit will take over the thermal load. With the D-He* 
reactor, it appears practical to do this while the reactor is operating, 
as long as the leak is small enough not to shut down the reactor. 
Redundancy for Cat-D reactors has not been explored in detail, but 
appears feasible in principle. The idea of mobile units operating in 
the reactor chamber for service and maintenance of radioactive 
elements is explored. 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 61343, 61737, 61786, 61789, 61793 


61778 (UCRL—52294) Effect of extended pulse length on the 
Mirror Fusion Test Facility (MFTF). Porter, G.D.; Bulmer, R.H.; 
Goensgen, F.H.; Cummins, W.F.; Hornady, R.S.; Stone, R.R. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Jun 
1977. Contract W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF 
AO}. 

The requirements and effects of operating Mirror Fusion Test 
Facility (MFTF) experiments with neutral-beam pulse durations in 
the range from 0.5 s to steady state are reexamined. Two questions 
are examined: (1) what is the maximum neutral-beam duration into 
the MFTF if the latter is built as described in the conceptual design 
document, and (2) what is required (and at what cost) to permit 
neutral-beam injection periods of 30 s in the MFTF. In both cases, it 
is assumed that the required neutral-beam modules are available. One 
finds that the maximum practical pulse length consistent with the 
present conceptual design is 1.6 s. Increasing the pulse length to 30 s 
will require water-cooled beam dumps, protection against hot spots 
on the beam dumps, and modest expansion of the beam-control and 
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data-acquisition systems. The estimated cost of the beam dumps and 
cooling system is $10 million. It is concluded that the present two- 
stage MFTF program plan is sound. This plan calls for establishing 
fundamental plasma scaling laws with 0.5-s operation and exploring 
nearly steady-state phenomena later with 30-s operation. 


61779 Interaction of a plasma beam with a transverse magnetic 
barrier. Speck, C.E.; Lee, J.J.; Mawardi, O.K. (Case Western Re- 
serve Univ., Cleveland). JEEE Trans. Plasma Sci.; PS-5: No. 3, 151- 
158(Sep 1977). 

The interaction of an energetic He plasma beam with a quasi 
step-like transverse magnetic barrier is reported. When the rate of 
flow of momentum in the incident beam is less than the pressure of 
the magnetic field, a collisionless electrostatic shock is observed to 
form in front of the barrier as a result of the drastic compression of 
the plasma. The initially cold plasma is substantially thermalized by 
the shock and the electron density is increased by a factor of four. In 
the opposite limit the plasma penetrates the barrier in a flute-like 
manner. 


61780 Effect of emission aperture shape upon ion optics. Gri- 
sham, L.R.; Tsai, C.C.; Whealton, J.H.; Stirling, W.L. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Rev. Sci. In- 
strum.; 48: No. 8, 1037-1041(Aug 1977). 

Several different axisymmetric aperture shapes have been 
studied, experimentally and theoretically, for use in the plasma 
electrode employed in extracting ions from a plasma. Compared to a 
cylindrical bore aperture, a class of shapes opening away from the 
source plasma resulted in smaller beam divergence (due to reduced 
aberration fields), while a class opening toward the source plasma 
resulted in higher beam power density at optimum divergence. The 
minimum half-width-half-maximum divergence obtained for the 
former class was 0.57degree at a beam energy of 27 kV, as compared 
to Idegree obtained for a conventional cylindrical bore aperture. 


61781 Modulation of a 10 keV ion beam. Massmann, P.; 
Hopman, H.J.; Goede, A.; de Haan, P. (Stichting voor Fundamen- 
teel Onderzoek der Materie, Amsterdam (Netherlands). Instituut 
voor Atoom en Molecuulfysica). Phys. Lett., A; 60: No. 5, 407-410(21 
Mar 1977). 

Density modulation of a 10 keV - 1 mA - He*-ion beam at 
frequencies up to 1 MHz has been achieved by deflecting the beam 
ions across an aperture. The modulation mechanism depends mainly 


on the periodical disturbance of the beam space charge neutrality. 


61782 Beam intensity distributions in neutral beam injection 
systems. Kim, J.; Whealton, J.H. (Oak Ridge National Lab., Tenn. 
(USA)). Nucl. Instrum. Methods; 141: No. 2, 187-191(1 Mar 1977). 

Formulas are derived analytically for beam intensity profiles 
for focused multi-aperture sources. These formulas are used to 
estimate beam transmission, beam intensity variation along the beam 
axis, the effect of beamlet divergence and focusing on intensity 
distributions, and beam power loading to beamline components in 
single- and multi-source beamline systems. Applications are made to 
ORMAK, PLT, and TFTR neutral beam systems. 


61783 Study of the feasibility fusion power with negligible neu- 
tron production. Treglio, J.R. (Stevens Inst. of Tech., Hoboken, N.J. 
(USA)). Nucl. Instrum. Methods; 141: No. 2, 353-361(1 Mar 1977). 

The high-energy neutrons generated in D-T and D-D reac- 
tions increase the cost, hazards, and technical problems of fusion 
reactors. Two neutron-free reactions, p+''B *He+ ®Be 3*He and 
*He+*He 2p+ ‘He, are considered and general criteria derived to 
determine the feasibility of their use for fusion power. Calculations 
of ntau are made, and for conditions only the ‘migma’ can attain 
(MeV-range energies) indicate that *He as a fuel is very promising 
but that very high ion confinement will be needed to successfully 
employ the p-''B reaction in a fusion power reactor. 


POWER CONVERSION SYSTEMS 


61784 (UCID—17560) Electrostatic direct energy converter per- 
formance and cost scaling laws. Hoffman, M.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1977. Contract 
W-7405-ENG-48. 77p. Dep. NTIS, PC A05/MF AOl. 

This study is concerned with electrostatic type direct energy 
converters for direct recovery of a large fraction of the plasma ion 
energy from fusion reactors. Simplified equations are presented for 
each of the important loss mechanisms in both single-stage direci 
converters and multistage “Venetian Blind” type direct converters. 
These equations can be used to estimate the efficiency and electric 
power output of the direct converter subsystem. Scaling relations for 
the cost of each major component in the direct converter subsystem 
are also given; these include the vacuum tank, direct converter 
modules, the DC power conditioning equipment, cryogenic vacuum 
pumping system and the thermal bottoming plant. The performance 
and cost scaling laws have been developed primarily for use in 
overall fusion power plant systems codes. However, to illustrate 
their utility, cost-effectiveness studies of two specific reference 
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direct converter designs are presented in terms of the ific capital 

costs (i.e., the capital cost per unit electric power juced) for the 

Direct Converter Subsystem alone. Some examples of moar ahi." ond 
costs 


provements which can significantly reduce the specific 
of the Direct Converter Subsystem are also given. 


61785 (UCRL—79642(Rev.1)) Direct energy conversion and 
neutral beam injection for ca’ D and D-*He tokamak reactors. 
Blum, A.S.; Moir, R.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 7 Jul 1977. Contract W-7405-ENG-48. 16p. 
(CONF-770644—6). Dep. NTIS, PC A02/MF AOI. 

From EPRI review meeting on advanced fuel fusion; Chica- 
go, Illinois, United States of America (USA) (27 Jun 1977). 

The calculated performance of single stage and Venetian 
blind direct energy converters for Catalyzed D and D-*He Tokamak 
reactors are discussed. Preliminary results on He pumping are out- 
lined. The efficiency of D and T neutral beam injection is reviewed. 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 60647 


61786 (CONF-770644—2) Implosion of advanced fuels using 
high energy heavy ions. Martin, R.L. (Argonne National Lab., Il. 
(USA)). 1977. Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC 
A02/MF AOI. 

From EPRI review meeting on advanced fuel fusion; Chica- 
go, Illinois, United States of America (USA) (27 Jun 1977). 

The use of high energy heavy ions for igniting the fusion 

reaction in DT pellets appears most promising. It is relatively simple 
to extend this concept to the implosion of pellets of advanced fuels. 
An accelerator configuration designed for DT fusion would clearly 
test advanced fuel pellets in a meaningful way. To obtain useful 
output power from the catalyzed D reaction, and likely from D-He', 
appears to require a high accelerator efficiency. This requirement 
limits the choices of accelerator configurations to that of a full 
energy linac filling several storage rings. The feasibility of meeting 
the requirements appears quite high. The trend raises the question, 
yet unanswered, concerning the potential for presi useful output 
powers from more exotic fuels such as P-B"* 


61787 (CONF-770709—4) Prospects for ion beam fusion. 
Martin, R.L. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AOl. 

From 10. international conference on high ener 
tors; Serpukhov, Union of Soviei Socialist Republics ween) dite (ail Tul 
1977). 


The promise of pellet fusion by high energy heavy ions has 
evolved very rapidly, partly because of prior pellet work in the laser 
and e beam programs and partly because of an inherently good 
match to the application. ERDA sponsored a summer study in 1976 
which has had a significant impact on the direction the ion beam 
fusion program has evolved. Experimental R and D work has been 
initiated in three of the U.S. accelerator laboratories. Argonne’s 
development program is described. This development work, if suc- 
cessful, should lead to a great deal of confidence that the concept of 
pellet fusion by high energy heavy ions is indeed practical. 


61788 (COO—2765-5) Study of the acceleration, focussing and 
bunching of ions by electronic space charge for pellet fusion. Technical 

progress report. Verdeyen, J.T.; Cherrington, B.E. (Illinois Univ., 
Urbana (USA). Dept. of Electrical ae 1977. Contract EY- 
76-S-02-2765. 18p. Dep. NTIS, PC A02/MF 

Three areas of work during this rs seis are discussed: 

(1) a low energy (1 to 10 keV) experiment to demonstrate foc 
and to clarify the physics of bunching, (2) an experiment at 
energy (100 to 500 keV) to scale prior results, and (3) a theoretical 
effort to formulate a self-consistent transient analysis of the virtual 
cathode—plasma interaction. Some results of this work are dis- 
cussed. (MOW) 


61789 (LA—6864-MS) Computer-generated interferograms to 
characterize microballoons. Newberger, B.S.; Hall, W.S. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jul 1977. Contract W-7405- 
ENG-36. 33p. Dep. NTIS, PC A03/MF AO1. 

A code for the calculation and display of interferograms used 
for the characterization of laser fusion microballoons is described. 
Details of the analysis used in the algorithms are given and some 
unique features of the code are pointed out The result is a code 
which is efficient and fairly versatile. 


61790 (SAND—77-0394) Operation and maintenance manual for 
diode performance analysis program DIODEO. Boyer, W.B. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C- 
04-0789. 68p. Dep. NTIS, PC A04/MF A0O1 
This program computes diode performance parameters for 

the e beam fusion accelerators HYDRA, PROTO I and PROTO II. 
The program works in conjunction with other programs in the data 
acquisition facility library. It reads the input data produced by the 
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Tekronix R7012 Transient Digitizers off the disc. It then computes 
and plots the diode corrected voltages, impedances, powers, and 
energies. 


61791 (SAND—77-0750C) Data acquisition and processing on 

electron beam fusion accelerators. Boyer, W.B. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Cosmect EY- 16-C-04-0789. 8p. 

(CONF-771023—1). . NTIS, PC A02/MF A0i. 

From Nuclear science symposium; San Francisco, California, 
USA (19 Oct 1977). 

This report briefly describes the hardware and software com- 
ponents of the custom data acquisition facility developed for the 
Sandia electron beam fusion research program. The facility contains 
a Modcomp II minicomputer system, Tektronix transient digitizers, 
conventional oscilloscopes, and an image digitizer. Commercial 
equipment is utilized as much as possible. Careful cable shielding 
— ues are used to overcome the severe noise environments. The 

ul capabilities of the Modcomp multi-task operating system 
iiow two simultaneous users. Special applications programs devel- 
oped for data acquisition and reduction are described. The facility is 
currently operational and has met design goals. A duplicate of this 
system will be built to support the next generation accelerator 
EBFA (Electron Beam Fusion Accelerator). 


61792 (SAND—77-0916) Neutron diagnostic system for particle 
beam fusion experiments. Ramirez, J.J.; Kruse, L.W.; Leeper, R.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1977. Contract 
EY-76-C-04-0789. 29p. Dep. NTIS, PC A03/MF AO1. 

This system consists of three major components, namely: (1) 
time resolving neutron counters, (2) neutron threshold activation 
detectors, and (3) the total neutron yield monitors. These three 
components when taken together enable a thorough description of 
target produced neutrons. In particular, the system is capable of 
giving an indication of the neutron spectrum produced, the total 
number of neutrons produced, and the neutron formation time. The 
system is designed to maintain as high an overall detection efficiency 
as possible since it is expected that initial pellet implosion experi- 
ments will have low thermonuclear neutron yields. A novel feature 
of the system is the use of gated photomultiplier tubes capable of 
yp arene in the presence of the intense bremsstrahlung background 
characteristic of electron and some ion beam experiments. 


61793 (UCRL—78488) Computer simulation of recent laser 
driven implosions of glass microshells. Thiessen, A.R.; Larsen, J.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 22 
Oct 1976. Contract W-7405-ENG-48. 18p. (CONF-761108—32). 
Dep. NTIS, PC A02/MF A0O1. 

From Plasma — meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976). 

Recent experiments at the LLL 2.0 terawatt laser irradiation 
facility Argus have been conducted on glass microshells filled with 
equimolar DT gas. A variety of microshell dimensions and laser 
pulse widths have been used with the best results producing in 
excess of 10° fusion reactions. Numerical simulation of selected 
experiments using the LASNEX computer code confirm the mea- 
sured performance. Peak DT ion temperatures of about 5 keV and 
densities of .2 gm/cm®* are calculated and are in agreement with that 
from neutron time-of-flight and alpha particle spectral measurements 
—— with x-ray diagnostics. Laser light absorption is about 20% 

ient. General characteristics of “exploding pusher” targets will 
be discussed. 
61794 Fast-ion generation by ion-acoustic turbulence in spherical 
laser plasmas. Campbell, P.M.; Johnson, R.R.; Mayer, F.J.; Powers, 
L.V.; Slater, D.C. (KMS Fusion, Inc., Ann Arbor, Michigan 48106). 
Phys. Rev. Lett.; 39: No. 5, 274-277(1 Aug 1977). 

Numerical hydrodynamic simulations which include absorp- 
tion and transport modification due to ion-acoustic turbulence have 
been performed. These simulations can reproduce the important 
features of the fast-ion velocity distributions as measured with biased 
—_ collectors and a magnetic spectrograph in spherically illumi- 

microballon experiments. Experiments with hemispherical tar- 

ets show that a substantial amount of fast-ion energy is directed 
inward and may contribute to driving the implosion. 


61795 Propagation of electron beams for pellet fusion. 
Miller, P.A.; Butler, R.I.; Cowan, M.; Freeman, J.R.; Poukey, J.W.; 
Wright, T. P.; Yonas, G. (Sandia Laboratories, Albuquerque, New 
Mexico > 87115), Phys. Rev. Lett; 39: No. 2, 92-95(11 Jul 1977). 
We present results which are encouraging for a multibeam 
approach to relativistic-electron-beam—induced pellet fusion. A self- 
pinched rela relativistic electron beam with nominal parameters of 1.1 
200 kA, and 5-mm radius has been propagated at atmospheric 


pressure over distances of up to 1 m. Gross beam beam beam stability and 
reasonable energy transport efficiency has been achieved. A sim r 
Alfven-type calculation corroborates the propagation result, 
self-consistent particle simulation indicates the possibility of balling 
to very high-v/y beams. 
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61796 Distribution of Ne gas permeabilities in glass laser targets. 
Souers, P.C.; Moen, I.; Tsugawa, R.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). J. Phys., D (London); 10: No. 7, 
1079-1084(11 May 1977). 

A 3.6 million sample of sized, soda-lime glass microbubbles 
was filled to various total percent fills with Ne. The batches were 
outgassed isothermally at 498 K. The partially filled batches out- 
gassed faster because initially only the more permeable microbubbles 
were filled. Two models were used to study permeation, with values 
of tau (the time constant) ranging from 1 to 100. The data agree 
better with the model skewed to the fast time constant side. An 
analysis of the dimensions indicates that the permeability must be 
responsible for most of the distribution. The reason for this is not 
known; however, it may be due to variability of chemical composi- 
tion or to varying degrees of phase separation. 


61797 Electron beams: the path to thermonuclear fusion. Lounat- 
charskaia, I. Rev. Polytech; No. 3, 267-269(25 Mar 1977). (In 
French). 

A thermonuclear micro-explosion may be initiated by heating 
a fuel, comprising, for example, a mixture of deuterium and tritium, 
to an extremely high temperature by bombarding it with a powerful 
pulsed laser beam or high intensity electron beam accelerators. From 
work which has been carried out the latter method has proved to be 
a more practical one. Using a small amount of fuel, enshrouded in a 
gold casing as the target, very impressive energy exchanges have 
been achieved. The results of certain experimental experiences con- 
firm the possibility of producing thermonuclear reactions with elec- 
tron beams. Many physical and technical problems however still 
remain to be resolved before internal combustion types of motors, 
operated by pulsed micro-explosions produced by thermonuclear 
methods, can be envisaged 


61798 Effect of a strong magnetic field on a laser plasma pro- 
duced from a solid target in a gaseous atmosphere. Kaitmazov, S.D.; 
Shklovskii, E.I. (P. N. Lebedev Institute of Physics, USSR Academy 
of Sciences). Sov. Phys. - JETP (Engl. Transi.); 71: No. 6, 1098- 
1103(Dec 1976). 

The effect of a magnetic field on the dynamics of the develop- 
ment of 2 !aser plasma produced from a target at different pressures 
of the ambient gas has been investigated with the aid of a streak 
camera. The velocity of propagation of a laser-supported detonation 
wave in a magnetic field of intensity H=170 kOe turned out to be 
higher than in the H=0 case. The presence of a magnetic field leads 
to a more efficient generation of x rays by the laser plasma from the 
focal region. It has been found that a radially-confined, long-lived, 
hot plasma is formed in a magnetic field along the optical axis. The 
possibility in principle of separating with the aid of a strong magnet- 
ic field plasma formations with different parameters is demonstrated. 


61799 Interaction between intense relativistic electron beam and 
plasma. Imasaki, K.; Miyamoto, S.; Nakai, S.; Yamanaka, C. (Osaka 
Univ. (Japan)). Rikagaku Kenkyusho Hokoku; 4: No. 2, 115-122(Sep 
1976). (In Japanese). 

Intence relativistic electron beam generator, Reiden III, has 
been constructed for the application of REB fusion research. The 
electron beam(500 keV 80 kA) was generated and focused onto the 
target. The spotsize on the target determined by a 3-channel X-ray 
pinhole camera is as small as 1.5 mm. The interaction of focused 
REB with dense plasma on the solid target was investigated. The 
experimental results shows the existence of anomalonly strong inter- 
action. 


61800 Two-dimensional effects on laser compression of glass 
shells. Volosevich, P.P.; Gamalii, E.G.; Gulin, A.V.; Rozanov, V.B.; 
Samarskii, A.A.; Tyurina, N.N.; Favorskii, AP. (AN SSSR. 
Moscow. Inst. Prikladnoj Matematiki). Zh. Eksp. Teor. Fiz., Pis'ma 
Red.; 24: No. 5, 283-286(Sep 1976). (In Russian). 

6 letter-to-the-editor; for English translation see the 
journal JETP. Lett. 


COMPONENT DEVELOPMENT AND TESTING 


REFER ALSO TO CITATION(S) 60368, 60421, 60422, 60423, 
60424, 60535, 61392, 61738 


61801 (EPRI—115-2) Fusion reactor a potential of low Z 
Atomic Co. San Diego, Calif, (USA)) Sep 1975, 259p; Dep. NTIS. 
tomic 0, Calli A)). in 25 NTIS, 
PC Al12/MF AOl1. - ntheiad 
A study of the utilization of low atomic number ceramic 
materials for fusion reactor application with emphasis on first wall 
problems is being conducted for the Electric Foner Research Insti- 
tute by General Atomic Company. This report covers progress made 
in the past year and includes work in the areas of materials roper- 
ties and evaluations, and engineering design aspects for application 
of these ceramic materials. 
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61802 (LA—6821-MS) Heating of D2 gas targets by intense 
tritium ion beams. Greene, A.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 7p. Dep. 
NTIS, PC A02/MF AO1. 

This study examines the problem of heating due to bombard- 
ing a D2 gas with a T* beam to produce 14-MeV neutrons. Such a 
neutron source is proposed for testing the effects of neutrons on 
materials to be used in a fusion reactor. Ionization and electronic 
state excitation by the beam and ionization, electronic and vibration- 
al excitation, dissociation, momentum transfer, and dissociative re- 
combination by secondary electrons are considered. For most beam 
energies of interest, ionization will play the dominant role in trans- 
ferring energy from the beam to the target gas. Dissociative electron 
recombination is particularly important because it allows the energy 
involved in overcoming the ionization threshold to be released very 
rapidly as kinetic energy. The results of our study are applied to a 
specific Intense Neutron Source design in which approximately 60% 
of the energy deposited by the beam will emerge as heat while the 
supersonic D2 gas remains in the target interaction region. Less than 
10% of the energy is given off as radiation. 


61803 (LA—6861-MS) Thermal Shock Experiment (TSEX): a 
“proof-of-principle” evaluation of the use of electron beam heating to 
simulate the thermal mechanical environment anticipated for the first 
wall of the Reference Theta-Pinch Reactor (RTPR). Armstrong, P.E.; 
Krakowski, R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1977. Contract W-7405-ENG-36. 35p. Dep. NTIS, PC A03/MF 
AOl. 

The results of a “proof-of-principle’” Thermal Shock Experi- 
ment (TSEX), designed to simulate the thermal mechanical response 
of insulator-metal composite first walls anticipated for pulsed high- 
density fusion reactors, are given. A programmable 10-kV, 1.0-A 
electron beam was used to pulse repeatedly (0.30-mm)AlO3;/(1.0- 
mm) Nb-1Zr composite samples 200 to 300 K, relative to a base-line 
temperature of 1000 K. The experimental goals of TSEX were 
established relative to the first-wall environment anticipated for the 
Reference Theta-Pinch Reactor (RTPR). A detailed description of 
the TSEX “proof-of-principle” apparatus, experimental procedure, 
and diagnostics is given. The results of extensive thermal analyses 
are given, which are used to estimate the thermal stresses generated. 
Although little or no control was exercised over the sample fabrica- 
tion and thermal history, one sample experienced in excess of 800 
thermal cycles of approximately 250 K at approximately 1000 K, and 
the results of optical and SEM examination of this specimen are 
presented. The resistance of this sample to macroscopic failure was 
truly impressive. Recommendations for the construction of an appa- 
ratus dedicated to extensive testing of first-wall composites are given 
on the basis of these “proof-of-principle’” TSEX results. 


61804 High-voltage microsecond pulse-forming network. Riepe, 
K.B. (University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 48: No. 8, 1028- 
1030(Aug 1977). 

A large CO: laser being developed at Los Alamos Scientific 
Laboratory for fusion research requires a high-voltage, high-power 
pumping pulse of several microseconds duration. A pulse generator 
has been developed which provides a flat-topped pulse of 120 kA at 
300 kV into a matched impedance load, with a 2.5-ysec pulse 
duration. The design is based on a combination of the Guillemin and 
Marx circuits. Eight of these will be used to pump an eight-beam 
laser system. There are applications for this circuit in other fields, 
such as electron beams for plasma heating. Design techniques for the 
pulse-forming network are discussed, including physical layout and 
triggering techniques 


61805 Experiments on JIPP T-II. A hybrid system of stellarator 
and tokamak. Fujita, J.; Fujiwara, M.; Hamada, Y. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics) (and others). pp v.2 p.95-100 of In 
Plasma physics and controlled nuclear fusion research 1976. Vienna; 
IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

An experiment on feedback control of the plasma position 
was carried out in JIPP T-II; the vertical magnetic field was 
feedback controlled and the horizontal magnetic field pre-pro- 
grammed. Stable tokamak plasma can be successfully obtained by 
feedback control of the vertical magnetic field if the vertical dis- 
placement is below a certain threshold value. When the safety factor 
qsub(a) estimated on the plasma boundary decreases to a value less 
than 3 in a high-current discharge, the current disruption occurs 
with negative voltage spikes of several tens of volts. When the 
plasina current and position are kept so that the safety factor qsub(a) 
is to be larger than 3 during the discharge, the current duration 
reaches twenty times the skin time (tausub(s)=5.3ms) of the resistive 
shell. 
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61806 Hot plasma-wall interactions for fusion reactors. Gross, 
R.A. (Columbia Univ., New York); Tien, J.; Panayotou, N.; Jensen, 
B.; Feinberg, B. J. Energy: 1: No. 3, 196-199(1977). 
From 15. AIAA A Sciences meeting, Paper 77-107; 
Los Angeles, CA, USA (24 Jan 1977). 
tudies have been made of phenomena which occur when a 
hot deuterium plasma containing a transverse magnetic field is 
brought into sudden contact with a metal wall. Motivation for this 
research is the need to better understand plasma and metallurgical 
conditions at the first wall of fusion ph Ag gy and computer 
code simulation have been used to predict the development of 
thermal and magnetic boundary layers, and the rate of heat transfer 
from the plasma to the wall. Heat transfer measurements were made 
in a high-energy electromagnetic shock tube and the agreement 
between calculations and data is rather good. Metallurgical studies 
of damage to the wall show significant erosion at grain boundaries, 
formation of deuterium blisters, and some surface melting to a depth 
of about 20um. 


61807 Chemical interaction of hydrogen discharges with non 

metals. McCracken, G.M.; Partridge, J.W. (UKAEA Research 

pa Abingdon. Culham "Lab.). J. Nucl. Mater.; 63: 373-379(Dec 
). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (16 Feb 1976). 

NF-760209—. 

The i cnosaiiy ions in an r.f. discharge have been directly 
extracted and then both energy and mass analysed. A variety of 
surfaces have been exposed to the plasma including 
glass, alumina and carbon. In each case a large variety of species 
were produced initially, due to desorption of impurities from the 
surface. After some hours exposure to the plasma many of these 
species eo away and relatively simple ion mass spectra were 
observed principal species with oxide surfaces were OH*, 
OH:* and ‘Ola and the corresponding OD*, OD2*, ODs* in a 
deuterium plasma. Two other major impurities were mass 28 and 29. 
These are attributed to CO* and COH*. When the carbon sample 
was exposed to the plasma the main species observed were CH, 
CH," and the series C,H2* to C2He*. 


61808 Surface effects related to voltage breakdown in CTR de- 
vices. Miley, G.H. _— Univ., Urbana (USA)). J. Nucl. Mater.; 
63: 331-336(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America ray 16 Feb 1976). 

Aspects of both vacuum breakdown and unipolar arcs of 
importance to CTR devices are discussed. A design correlation for 
vacuum breakdown is presented for three regimes related to surface 
treatment: initial, field-emission, and ultimate. For the initial regime, 
the breakdown voltage Bsub(b) and equivalent spacing y are related 
by Vsub(b) (volt) approximately 48.8 ysup{1/2) (cm). Extensive 
surface treatment allows voltages approximately 6 X higher, but 
long-term maintenance of surface conditions is difficult. Unipolar arc 
formation at the sheath of a. plasma-wall interface could lead to 
erosion rates equivalent to approximately 10 sputtered atoms per 
bombarding ion, several orders of magnitude larger than for normal 
ion sputtering. a of arcing by area subdivision or by 
insulating coatings 1s disc 


61809 Surface bombardment rates for mirror fusion reactor de- 
signs. Moir, R.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). J. Nucl. Mater.; 63: 21-30(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209— 


Arrival rates of D®, T°, D*, T*, He**, neutrons, and photons 
are _— for FERF (Fusion Engineering Research Facility, a mirror 


confinement reactor dedicated to materials research and to compo- 
nent testing), a hybrid fusion-fission reactor designed ee oe to 
produce fissile fuel, and a D-T power reactor design. For compari- 
son a next-generation confinement-mirror experiment called MX is 
included. The surfaces of interest are the first wall, the end wall, the 
direct converter and the injector. 


61810 Damage of a candidate CTR material in a high energy 
fluence deuterium plasma. Panayotou, N.F.; Tien, J.K. (Columbia 
Univ., New York (USA). Henry Krumb b School of ey Gross, 
R.A. ‘(Columbia Univ., New York (USA). Plasma Lab.). J. Nucl. 
Mater.; 63: 137-150(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America Pay | (16 Feb 1976). 


Candidate CTR materials have been systematically exposed 
to a dense, hot deuterium plasma which approximates the energy and 
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particle fluences expected to bombard the first wall in a contemplat- 
ed CTR tokamak power reactor. The shock tube produced plasma is 
characterized by n approximately 10'* particles - cm™*, Tsub(ion) 
approximately 600 eV, Tsub(electron) approximately 30 eV. Micros- 
tructural damage and resulting changes in tensile properties are 
reported in this paper for Nimonic PE-16, designated as the first wall 
and structural material for a tokamak power reactor. It is found that 
the damage sustained includes localized incipient melting; sputter 
erosion and cracking of grain boundaries; and a high density of 
deuterium pressurized blisters. Some of the damage is found to 
penetrate on the order of one grain diameter into the bulk of the 
material. A significant decrease in tensile ductility is also found to 
occur, indicative of hydrogen embrittlement. 


61811 Contro! of first-wall surface conditions in the 2XIIB Mag- 
netic Mirror Plasma Confinement experiment. Simonen, T.C.; 
Bulmer, R.H.; Coensgen, F.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.) (and others). J. Nucl. Mater.; 63: 59- 
64(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

The control of first-wall surface conditions in the 2XIIB 
Magnetic Mirror Plasma Confinement experiment is described. 
Before each plasma shot, the first wall is covered with a freshly 
gettered titanium surface. Up to 5 MW of neutral beam power has 
been injected into 2XIIB, resulting in first-wall bombardment fluxes 
of 10'7 atoms . cm™?. s~' of 13-keV mean energy deuterium atoms 
for several ms. The background gas flux is measured with a calibrat- 
ed, 11-channel, fast-atom detector. Background gas levels are found 
to depend on surface conditions, injected beam current, and beam 
pulse duration. For our best operating conditions, an efective reflex 
coefficient of 0.3 can be inferred from the measurements. Experi- 
ments with long-duration and high-current beam injection are limit- 
ed by charge exchange; however, experiments with shorter beam 
duration are not limited by first-wall surface conditions. It is con- 
cluded that surface effects will be reduced further with smoother 

walls. 


61812 Wall analysis in PULSATOR 1. Staib, P.; Staudenmaier, 
G. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen 
(Germany, F.R.)). J. Nucl. Mater.; 63: 37-46(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

The amount of impurities deposited during the discharge on 
samples introduced to the liner of PULSATOR 1 has been measured 
using a combination of several surface physics techniques (AES, 
SIMS, EID, RIBS). The amounts are absolutely calibrated and are 
about 2 x 10'* atoms/cm? for oxygen, 5 x 10'? atoms/cm? for Fe, Cr, 
Ni (liner material) and 2 x 10'? atoms/cm? for Mo (limiter material). 
They depend strongly on the kind of discharges and on the position 
of the sample. First results using a shutter for time resolved exposure 
of the sample indicate that deposition of impurities takes place 
during the plateau of the discharge. 


61813 Photon emission produced by particle-surface collisions. 
White, C.W.; Tolk, N.H. (Oak Ridge National Lab., Tenn. (USA)). 
J. Nucl. Mater.; 63: 506-512(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

See CONF-760209—. 

Visible, ultraviolet, and infrared optical emission results from 
low-energy (20 eV-10 keV) particle-surface collisions. Several dis- 
tinct kinds of collision induced optical radiation are discussed which 
provide fundamental information on particle-solid collision process- 
es. Line radiation arises from excited states of sputtered surface 
constituents and backscattered beam particles. This radiation unique- 
ly identifies the quantum state of sputtered or reflected particles, 
provides a method for identifying neutral atoms sputtered from the 
surface, and serves as the basis for a sensitive surface analysis 
technique. Broadband radiation from the bulk of the solid is attribut- 
ed to the transfer of projectile energy to the electrons in the solid. 
Continuum emission observed well in front of transition metal tar- 
gets is believed to arise from excited atom clusters (di-atomic, 
triatomic etc.) ejected from the solid in the sputtering process. 
Application of sputtered atom optical radiation for surface and depth 
profile analysis is demonstrated for the case of submonolayer quanti- 
ties of chromium on silicon and aluminium implanted in SiO». 
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REFER ALSO TO CITATION(S) 59901, 59903, 59916 


61814 (ERDA—77-41/7) ERDA headquarters reports: July 
1977. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA). Div. of Administrative Services). 1977. 79p. Dep. 
NTIS, PC A0S/MF AO1. 

ERDA headquarters reports (ERDA 77-41) provides a cumu- 
lative record, through various lists and an index, of reports and other 
publications issued from ERDA Headquarters. The publication con- 
tains the following four sections: new ERDA reports, a list of 
Headquarters-originated ERDA 77 and ERHQ reports received in 
the ERDA Library during the past month; cumulative list of ERDA 
reports, all ERDA Headquarters reports already issued or scheduled 
to be issued, the ERDA Environmental Impact Statements and 
Assessments, and ERHQ reports issued since January 1977; reports 
by program division; and an index to keywords in report titles. 
(RWR) 


61815 (LA—6755-MS(Vol.1)) Publications of LASL research, 
1972—1976. Petersen, L. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 514p. Dep. 
NTIS, PC A22/MF AO1. 

This bibliography is a compilation of unclassified work done 
at the Los Alamos Scientific Laboratory and published during the 
years 1972 to 1976. Publications too late for inclusion in earlier 
compilations are also listed. Declassification of previously classified 
reports is considered to constitute publication. The bibliography 
includes LASL reports, journal articles, books, conference papers, 
papers published in congressional hearings, theses, patents, etc. The 
following subject areas are included: aerospace studies; analytica* 
technology; astrophysics; atomic and molecular physics, equation of 
state, opacity; biology and medicine; chemical dynamics and kinet- 
ics; chemistry; cryogenics; crystallography; CTR and plasma phys- 
ics; earth science and engineering; energy (nonnuclear); engineering 
and equipment; EPR, ESR, NMR studies; explosives and detona- 
tions; fission physics; health and safety; hydrodynamics and radiation 
transport; instruments; lasers; mathematics and computers; medium- 
energy physics; metallurgy and ceramics technology; neutronics and 
criticality studies; nuclear physics; nuclear safeguards; physics; reac- 
tor technology; solid state science; and miscellaneous (including 
Project Rover). (RWR) 


61816 (LA—6755-MS(Vol.2)) Publications of LASL 
1972—1976. Petersen, L. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 242p. Dep. 
NTIS, PC Al1/MF AOl1. 

This volume contains author and numerical indexes to the 
citations listed in volume I. Also included is a KWIC index in 
microfiche. (RWR) 


61817 (UCRL—52000-76-8, pp 9-11) Preferred parts concept: 
making metric conversion pay. Pearson, J.W. Aug 1976. 

In Energy and technology review. 

— u standard components costs this country 
uncounted millions of dollars annually. Metric conversion is forcing 
a new look at these proliferated industrial standards, which typically 
contain two to ten times more varieties than n . The pre- 
ferred parts concept, which grew out of an LLL effort to make an 
orderly metric changeover, gives engineering design groups a sys- 
tematic way to pinpoint duplication, weed out unnecessary varieties, 
and streamline ordering and stocking procedures. The prospective 
savings from applying the preferred-parts strategy could pay for the 
costs of metricizing many times over. 1 figure. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 58006, 58134, 58167, 58397, 
59630, 60725, 60841, 61520, 61529 


61818 (ANL—77-12) DISPL: a software package for one and 
dimensioned kinetics-diffusion Leaf, G.K.; 


two spatially problems. 
Minkoff, M.; Byrne, G.D.; Sorensen, D.; Bleakney, T.; Saltzman, J. 
(Argonne National Lab., Ill. (USA)). May 1977. Contract W-31-109- 
ENG-38. 272p. Dep. NTIS, PC A13/MF AOI1. 

DISPL is a software package for solving some second-order 
nonlinear systems of partial differential equations including parabol- 
ic, elliptic, hyperbolic, and some mixed types such as parabolic— 


elliptic equations. Fairly general nonlinear bo conditions are 
allowed as well as interface conditions for problems in an inhomo- 
geneous medium. The spatial domain is one- or two-dimensional 
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with Cartesian, cylindrical, or spherical (in one dimension only) 
geometry. The numerical method is based on the use of Galerkin’s 
procedure combined with the use of B-splines in order to reduce the 
system of PDE’s to a system of ODE’s. The latter system is then 
solved with a sophisticated ODE software package. Software fea- 
tures include extensive dump/restart facilities, free format input, 
moderate — output capability, dynamic storage allocation, and 
three graphics packages. 16 figures, 10 tables. 


61819 (ANL—8040(Supp!.4)) USERDA computer software sum- 
maries: numbers 240 through 324. (Argonne National Lab., IIl. 
(USA)). Dec 1976. Contract W-31-109-ENG-38. 97p. Dep. NTIS, 
PC A05;MF AOl. 

Since 1960 the Argonne Code Center has served as a U.S. 
Atomic Energy Commission information center for computer pro- 
grams developed and used primarily for the solution of problems in 
nuclear physics, reactor design, reactor engineering and operation. 
The Center, through a network of registered installations, collects, 
validates, maintains, and distributes a library of these computer 
programs and publishes a compilation of abstracts describing them. 
In 1972 the scope of the Center's activities was officially expanded to 
include computer programs developed in all of the U.S. Atomic 
Energy Commission program areas and the compilation and publica- 
tuon of this report. The Computer Software Summary report con- 
tains summaries of computer programs at the specification stage, 
under development, being checked out, in use, or available at ERDA 
offices, laboratories, and contractor installations. Programs are divid- 
ed into the following categories : cross section and resonance inte- 
gral calculations; spectrum calculations, generation of group con- 
stants, lattice and cell problems; static design studies; depletion, fuel 
management, cost analysis, and reactor economics; space-indepen- 
dent k;inetics; pace—time kinetics, coupled neutronics—hydrodyna- 
mics—thermodynmics and excursion simulations; radiological safety, 
hazard and accident analysis; heat transfer and fluid flow; deforma- 
tion and stress distribution computations, structural analysis and 
engineering design studies; gamma heating and shielddesign pro- 
grams; reactor systeris analysis; data preparation; data management; 
subsidiary calculations; experimental data processing; general math- 
ematical and computing system routines; materials; environmental 
and earth sciences; space sciences; electronics and engineering equip- 
ment; chemistry; particle accelerators and high-voltage machines; 
physics; controlled thermonuclear research; biology and medicine; 
and data. (RWR) 


61820 (ANL-AMD-TM—254(Rev.)) Hybrid least squares 
method. Nazareth, L. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 21p. Dep. NTIS, PC A02/MF AOI. 

A hybrid algorithm is developed which ‘blends two different 
approximations to the Hessian, the Levenberg—Marquardt approxi- 
mation and Davidon’s Optimally Conditioned Quasi-Newton ap- 
proximation, through adaptively chosen parameters. The aim is to 
study how to combine effectively two different models of the 
function which are deduced from the available information. A 
particular implementation is discussed. Also test results and compari- 
sons against the Levenberg—Marquardt and Davidon'’s Quasi- 
Newton method, which correspond to limiting cases of the hybrid 
algorithm. 


61821 (ANL-AMD-TM—305) MINKIT: an _ optimization 
system. Nazareth, L. oe National Lab., Ill. (USA)). May 
1977. Contract W-7405-ENG-38. 26p. Dep. NTIS, PC A03/MF 
AOl. 


A set of ideas which have to do with organizing and develop- 
ing —_ algorithms and software is described. These ideas 
are embodied in an = system (called Minkit) currently 
being eee ther by the author. Minkit is a collection of driver 
algorithms, modules, and testing aids for general unconstrained 
optimization, nonlinear least squares, and the solution of systems of 
nonlinear equations. The software, as it now stands, has been written 
primarily to aid the author in his research in optimization and is not 
intended for general distribution. The ideas underlying Minkit may, 
however, be of more general interest. A brief review of the design 
and current status of development of Minkit is given. 1 figure, 1 
table. 


61822 (BNL—22915) Throughput in locally balanced computer 
system models. Noetzel, A.S. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 15p. Dep. NTIS, PC 
A02/MF A0Ol1. 

The optimization of throughput in locally balanced queuing 
network models is investigated. A general result, useful in the design 
of computer system models, shows that throughput is a nondecreas- 
ing function of the number of customers contained in any sub- 
network. Then processor allocation algorithms that maximize 
throughput are shown for the case where processing power can be 
switc between queues, as when sev queues are served at a 
single multiprocessor system. The maximization of throughput is 
shown first in the case that processing power allocations to a queue 
depend on the queue state only, and then, in an extension of known 
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locally balanced queue, in the case in which processing power i 
allocated on the basis of an entire subnetwork state. The latter case 
provides a simple and optimum rule for processor allocations that 


maximize throughput in networks containing multiprocessor sys- 
tems. 3 figures. 


61823 (BNWL—2271) Monte Carlo study of confidence intervals 
for the mean as a function of sample size. Oster, C.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jun 1977. Contract EY- 
76-C-06-1830. 22p. Dep. NTIS, PC A02/MF AOI. 

An im portant parameter in analyzing data by statistical proce- 
dures is the number of samples used in the analysis. This 
describes a Monte Carlo study of how sample Toe: affects 
estimators for the mean and three estimators for the standard devi- 
ation of the underlying distribution. Two standard distributions, the 
Gaussian (normal) and uniform and two others were used in the 
study. All four distributions had a mean of zero and a standard 
deviation of unity. For each of the four distributions studied the 
primary result is a probability table for the confidence intervals for 
an estimate of the mean to contain the true mean of the 
distribution. A secondary result is a table of the a’ 
deviation estimates made from all samples of specified size for each 
distribution. These values may be used to improve the estimates 
produced by the tested estimators for the standard deviation. 


61824 (CONF-761126—2) Evaluation of unconstrained optimiz- 
ation routines, Nazareth, L.; Schlick, F. (Argonne National Lab., Il. 
(USA)). 1977. Contract W-31-109-ENG-38. 19p. MF AO}. 

From Bicentennial conference on mathematical 
— ~ as ree Maryland, United States of America ) (29 

Ov 

Different approaches to evaluating optimization routines -_ 
—=. and a particular method which uses 
problems is described. This approach is ill | through a simple 
case study of three well-known unconstrained 
applied to three parameterized test problems. results are oa 
played as a set of pul 3 figures. 


61825 (COO—2218-79) Improved Monte Carlo method for evalu- 
ating multi Yuen, S.K. (Illinois Univ., Urbana 
(USA)). 1977. Contract EY-76-S-02-2218. 94p. Dep. NTIS, PC A05S/ 
MF AOl1. 
Thesis. 
The goal of this work was to develop an improved Monte 
Carlo nctnt and implement a computer code for B ge 4 
automatic integration of multidimensional inte the form 
J£COdX over a closed region in k. Euclidean space, 
where X is a point in the space and DX = dxidxe...dx/sub k/ The The 
scheme is “automatic” in the sense that it returns a value for the 
integral when the user inserts the limits of the integral, a function 
subroutine for computing f(X), and a tolerance. A on current- 
ly known methods of mages —- es and the 
MCSS scheme of Halton and Zeidman to be the best one 
implemented as a computer program. Fant id were made to 
make the sequential stratification technique more and effi- 
cient. The resulting MCSSAV algorithm is ily taro ff in 
Algol and PL/I. Because of its recursive feature, programing it in 
FORTRAN is less straightforward; a flowchart and ~~ are given 
for this language. For lower-dimensional in the program 
for small amounts of 


achieves accuracies of 4 to 5 significant 
CPU time, e.g., 30 seconds on an IBM 360/75. Test results for 


higher-dimensional integrals are not very satisfactory due to the 
biased distribution of random samples in n-space simulated by the 
Lehmer pseudorandom number generator. Several related subrou- 
tines for sampling and making estimates are also listed. 6 figures, 2 
tables. (RWR 


61826 (COO—2383-41) Software systems reseach annual report, 
= 16, 1976—July 15, 1977. (Illinois Univ., Urbana (USA). Dept. of 
Hy Science). i977. Contract EY-76-S-02-2383. 18p. Dep. 

PC A02/MF AO1. 

Highli; — of the work include substantial progress on the 
oscillating ODE problem, completion of the MAP compiler for the 
MODEL generalized simulation language, completion of the simula- 
tor for the interactive = pseudo-computer, and the in 
tion of the Interdata 732 computer into the interactive PD) at 
system used by the group. Projects which have been documented in 
Ne ee cued taints as te ee 
summarized, while current projects yet to be ted are de- 
scribed in greater detail. (RWR) 


61827 (COO—2383-43) Ordinary differential equation tech- 
niques for partial differential Gear, C.W. (Illinois Univ., 
Urbana (USA). Dept. of Com ag Science). 1977. Contract EY-76- 
S-02-2383. 30p. Dep. NTIS, PC A03/MF AO1. 

mn The application of programs for the automatic solution of 
ordinary differential equations to system of equations 
wee a 6 ee eee og 
partial differential equation is examined. These programs show 
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promise for increasing the speed of solution and decreasing program 
development costs. 2 figures 5 tables. 


(DEMO—76/12) Z-instructional approach to the func- 
tional schemata of S.C. Kleen. Ponticopoulos, L. (Democritus Nucle- 
ar Research Center, Athens (Greece)). Nov 1976. 10p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

Primitive recursive functions are proved to be calculated 


during the procession of Z-objects. 


61829 (LA—6774) Some linear algebraic algori 

performance on CRAY-1. Fong, K.; Jordan, T.L. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 
18p. Dep. NTIS, PC A02/MF AO1. 

This report describes new and relevant features of the 
CRAY-1 hardware, and defines and characterizes the scalar, vector, 
and super vector performance levels inherent in this computer. Such 
fundamental applications as polynomial evaluation, matrix multipli- 
cation, and the solution of linear equations can be programed to 
achieve super vector speeds. Methods for achieving optimal perfor- 
mance are described and compared with more conventional meth- 
ods. The various methods used to solve the following types of linear 
systems are analyzed: general linear systems by Gaussian elimination 
and Gauss—Jordan methods, symmetric positive-definite systems by 
the root-free Cholesky method, matrix inversion by the Gauss— 
Jordan method, tridiagonal systems, least squares systems by the 
Householder transformation method, and both general banded sys- 
tems and symmetric positive-definite banded systems. In addition to 
estimating CRAY-1 performances, times are given for the CRAY-1, 
CDC-STAR, and CDC-7600 computers. 3 figures, 6 tables. 


6*830 (LA—6832) Scottish Book: a LASL monograph. Ulam. 
S.M. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. Con- 
tract W-7405-ENG-36. 61p. Dep. NTIS, PC A04/MF AO1. 

A collection of mathematical problems is presented. They 
were assembled by a group of mathematicians in Lwow, Poland, in 
the late 1930's. They constitute a record of informal discussions of 
problems occupying the attention of mathematicians at that time. 


(RWR) 


61831 (LA—6879-MS) Gamma prior distribution selection for 
Bayesian analysis of failure rate and reliability. Waller, R.A.; John- 
son, M.M.; Waterman, M.S.; Martz, H.F. Jr. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1976. Contract W-7405-ENG-36. 36p. 
Dep. NTIS, PC A03/MF AO1. 

It is assumed that the phenomenon under study is such that 
the time-to-failure may be modeled by an exponential distribution 
with failure rate lambda. For Bayesian analyses of the assumed 
model, the family of gamma distributions provides conjugate prior 
models for lambda. Thus, an experimenter needs to select a particu- 
lar gamma model to conduct a Bayesian reliability analysis. The 
purpose of this report is to present a methodology that can be used 
to translate engineering information, experience, and judgment into a 
choice of a gamma prior distribution. The proposed methodology 
assumes that the practicing engineer can provide percentile data 
relating to either the failure rate or the reliability of the phenomenon 
being investigated. For example, the methodology will select the 
— prior distribution which conveys an engineer's belief that the 

rate lambda simultaneously satisfies the probability state- 

ments, P(lambda less than 1.0 x 10~*) equals 0.50 and P(lambda less 
than 1.0 x 10~*) equals 0.05. That is, two percentiles provided by an 
engineer are used to determine a gamma prior model which agrees 
with the specified percentiles. For those engineers who prefer to 
ify reliability percentiles rather than the failure rate percentiles 
illustrated above, it is possible to use the induced negative-log 
prior distribution which satisfies the probability statements, 

Finn) fam chan O95) cquals 0.90 ond PURIQ) lew thee 00999) 


ithms and their 


equals 0.95, for some operating time to. The report also includes 
graphs for selected percentiles which assist an engineer in applying 
the procedure. 28 figures, 16 tables. 


61832 (LA—6885-MS) Automated heuristic stability analysis for 
nonlinear equations. Cloutman, L.D.; Fullerton, L.W. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jul 1977. Contract W-7405-ENG- 
36. 52p. Dep. NTIS, PC A04/MF A0l. 

The modified equation SES of Seetile aOR seis 
has proved to be a useful tool for the prediction of instabilities of 
nonlinear finite difference equations that are used in numerical fluid 
dynamics. The need to calculate and manipulate multidimensional 
Se ee ee De nets Oeste & Si tetaten, 
and for many problems of interest, it is difficult to obtain a reliable 

a ee enn ene, 

computer, the series expansions and 

one ny ye age denen prendre 

modified equation. Some important features of the procedure are 

es ed deci aie ao come eo to nd co an 
and improve difference methods are presented. 4 figures. 
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61833 (LA—6895-MS) Signal processing by P Log P maximum 
entropy analysis. Brolley, J.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Aug 1977. Contract W-7405-ENG-36. 9p. Dep. NTIS, PC 
A02/MF AO1. 

P Log P maximum entropy analysis was applied to a bank of 
Butterworth filters. Resolution enhancement was obtained. Compari- 
son is done with the prewhitening autocorrelation method. 6 figures. 


61834 (LA—6902-MS) Computer program for Universal Trans- 
verse Mercator map projection. Cheadle, J. III. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Aug 1977. Contract W-7405-ENG-36. 14p. 
Dep. NTIS, PC A02/MF AOI1. 

The development of a Universal Transverse Mercator map 
projection using the "Display Integrated Software System and Plot- 
ting Language” graphics package for the Hydrogeochemical 
Stream/Lake and Sediment Reconnaissance program at the Los 
Alamos Scientific Laboratory is described. 1 figure, 3 tables. 


61835 (LA—6903-MS) Rational function method of interpola- 
tion. Kerley, G.I. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 
1977. Contract W-7405-ENG-36. 20p. Dep. NTIS, PC A02/MF 
AOl. 

A new method for interpolating functions of one and two 
variables from tables is presented. The technique uses a ratio of 
polynomials to represent the function on an interpolation interval. A 
quadratic formula is used to estimate derivatives at the tabular 
points. The method is particularly useful for functions which have 
rapid or even discontinuous changes in the first derivative at certain 
points. 6 figures, 2 tables. 


61836 (ORNL/CSD—24) SLC primer for Russian translation 
users. Jordan, S.R.; Brown, A.F.R.; Hutton, F.C. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Aug 1977. Contract W-7405-ENG-26. vp. 
Dep. NTIS, PC A05/MF AO1. 

Since 1964, a generalized language translation system has 
been used by the Oak Ridge National Laboratory to translate 
Russian scientific text to English. The translation system, first imple- 
mented at Georgetown University around 1960, has been rewritten 
and improved through the years as computer models changed. 
Although the translations lack high literary quality, the system by 
means of its context-sensitive dictionary nevertheless provides inex- 
pensive, fast, and highly useful translations of scientific literature. 
The translation system uses a linguistically oriented programing 
language called SLC (Simulated Linguistic Computer), which per- 
mits description of the translation process in linguistic terms. This 
SLC Primer is written as an aid to users of the Russian-to-English 
translation system; it describes how the SLC-based translation 
system works and how to improve the dictionary, both by modifying 
old dictionary entries and by adding new ones. In the translation 
process, the complete augmented dictionary entries for all the word 
units in the sentence are analyzed for interaction so that the correct 
translation in this context may be produced. Numerous examples of 
dictionary entries and their use are included in the discussion, and an 
increasingly sophisticated knowledge of the SLC programing lan- 
guage is developed. 


61837 Be nae, Mathematics and Statistics Research 

it progress report for period ending June 30, 1977. Lever, 
W.E.; Shepherd, D.E.; Ward, R.C.; Wilson, D.G. (comps.). (Oak 
Ridge National Lab., Tenn. (USA)). Sep 1977. Contract W-7405- 
ENG-26. 80p. Dep. NTIS, PC A0S5/MF AO}. 

Brief descriptions are given of work done in mathematical 
and statistical research (moving-boundary problems; numerical anal- 
ysis; continuum mechanics; matrices and other operators; experiment 
design; statistical testing; multivariate, multipopulation classification; 
statistical estimation) and statistical and mathematical collaboration 
(analytical chemistry, biological research, chemistry and physics 
research, energy research, ee ge technology research, environ- 
mental sciences research, ith physics research, meterials research, 
sampling inspection and quality control, uranium ‘resource evaluation 
research). Most of the descriptions are a page or less in length. 
Educational activities, publications, seminar titles, etc., are also in- 
cluded. (RWR) 


61838 (ORO—3443-67) Error estimates for adaptive finite ele- 
ment Babuska, I.; Rheinboldt, W.C. (Maryland Univ., 
College Park (USA). Inst. for Physical Science and Tec 

May 1977. Contract EY-76-S-05-3443. 45p. (BN—854). Dep. 

PC *403/MF AOl. 

A mathematical theory is developed for a class of a posteriori 
error estimates of finite-element solutions. It is based on a general 
formulation of the finite element method in terms of certain bilinear 
forms on suitable Hilbert spaces. The main theorem gives an error 
estimate in terms of localized quantities which can be computed 
approximately. The estimate is optimal in the sense that, up to 
multiplicative constants which are independent of the mesh and 
pec Bee and lower error bounds are the same. The 

also lead to a heuristic characterization of optimal 
pan gee which in turn suggests a strategy for adaptive mesh refine- 
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ment. Some numerical examples show the approach to be very 
effective. 1 figure, 2 tables. 


61839 (SAND—77-0210) Interactive data manipulation program 
FAWTEK user guide. Boyer, W.B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1977. Contract EY-76-C-04-0789. 3lp. Dep. 
NTIS, PC A03;MF AOl1. 

The interactive data acquisitio and manipulation program 
FAWTEK is described. The program allows users of the electron 
beam data acquisition facility to control the R7912 digitizers and to 
perform a variety of mathematical operations on data arrays. Com- 
mands are entered in a high-level language via a Tektronix 4010 
terminal console. Each command directive, aling with its associated 
parameters, is described in detail. 


61840 (SAND—77-0683) Solving linear least squares problems 
using SODS/SUDS/CODS. Watts, H.A. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 72p. 
Dep. NTIS, PC A04/MF AO1. 

Numerical methods (which are based on orthogonal House- 
holder transformations) and computer codes for solving linear least- 
squares problems are described. Over-determined, under-determined, 
and equality-constrained least-squares problems are examined. Brief 
instructions for using the codes are provided in the form of comput- 
er listings of the introductory comments from the codes. Further- 
more, sample programs illustrate usage of the codes and demonstrate 
their performance on various test problems. 


61841 (SAND—77-1051) User/programmer guide for UCMD 
81: map of drawing dictionary. Robbins, D.K. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 23p. 
Dep. NTIS, PC A02/MF AO1. 

This document describes program UCMD 81—an Appiicon 
AGS/870 User Command for mapping the contents of a drawing 
dictionary. Input is either from a drawing file or from a drawing on 
the table. Output is either hard or soft copy. 


61842 (UCID—17524) Microcomputer standardization program 
at Lawrence Livermore Laboratory. Stripeika, A.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Jul 1977. Con- 
tract W-7405-ENG-48. 18p. Dep. NTIS, PC A02/MF AOl. 

The impact of the advances in the miniaturization of electron- 
ic components is related. The standardization program at LLL is 
reviewed; its principles should find application elsewhere. A small 
computer users library maintains master software tapes, documenta- 
tion, educational materials, and catalogs. Other aspects of the pro- 
gram include software licensing agreements, the LSI-11 bulletin, EE 
bulletin, users meetings, stores stock and documentation, publica- 
tions, educational facilities, hardware designs, memory programming 
center, simulators, and application assistance. 6 figures. (RWR) 


61843 (UCID—17526) MST-80B microcomputer trainer. Jones, 
G.D.; Spencer, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 14 Jun 1977. Contract W-7405-ENG-48. 36p. Dep. 
NTIS, PC A03/MF AO1. 

The microcomputer revolution in electronics is spreading so 
rapidly that it is difficult to educate enough people in the technology 
both quickly and thoroughly. LLL’s MST-80B was developed as a 
way to speed learning in in-house training courses, and it is now 
being widely used outside LLL. The MST-80B trainer is a complete, 
self-contained microcomputer system housed in a standard briefcase. 
The trainer uses the Intel 8080A 8-bit microprocessor (CPU), and 
has its own solid-state memory and a built-in keyboard and display 
for input/output. The trainer is furnished with a permanent “moni- 
tor” program (in read-only memory) that allows users to easily enter, 
debug, modify, and run programs of their own. 8 figures. 


61844 (UCID—17538) SENDITOUT: a subroutine for standard- 
izing output disposition. Boyd, J.K.; Wilgus, C.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1977. Contract 
W-7405-ENG-48. 32p. Dep. NTIS, PC A03/MF AOl1. 

Typical computer programs generate print and plot output. 
Subroutine SENDITOUT provides a simple means of labeling this 
output and directing it to one or several of the available processing 
devices. 


61845 (UCID—30100(Rev.2)) TRIX: an interactive, interpretive 
language for manipulating strings of characters. Moll, H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Dec 1976. 
Contract W-7405-ENG-48. 58p. Dep. NTIS $4.50. 

TRIX is a language for manipulating strings of characters. It 
consists of functions and a syntax for assembling these functions into 
named procedures called macros. A program written for the TRIX 
interpreter is called a dialect. The TRIX user writes a dialect 
(program) by writing a series of macros as a disk file, and then reads- 
in (interprets) the dialect and executes the macros to carry out 
operations on a text file. Dialects run under TRIX are used for text 
editing, where text can be source code (e.g., a Fortran disk file) or 
English-language test. This report describes in detail the basic TRIX 
functions, the TRIX syntax, and brief examples of macros, showing 
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applications to text-editing procedures. TRIX is an executable con- 
rollee (written in assembly language) available on the CDC 6600 and 
7600 computers of the Livermore time-sharing system. 3 figures. 


61846 (UCLA—34P214-33) Algebraic formulation of Knuthian 
semantics. Chirica, L.M.; Martin, D.F. (California Univ., Los Ange- 
les (USA)). 1976. Contract EY-76-S-03-0034-214. 10p. Computer, 
Long Beach, CA. 

This paper presents a formulation, within the framework of 
initial algebra semantics, of Knuthian semantic systems (K-systems) 
which contain both synthesized and inherited attributes. This formu- 
lation permits a precise definition of K-systems, and combines their 
intuitive appeal with the theoretical power of algebraic methods. 
The basic approach consists of algebraically ifying the semantic 
portion of a given K-system, converting this K-system into another 
equivalent one which contains only synthesized attributes, and then 
defining the new equivalent K-system by means of an algebraic 
formulation. The practical implications of the algebraic definition of 
K-systems are discussed, and the combined use of Knuth’s original 
formulation and the algebraic approach for the development of 
semantic definitions is advocated. 


61847 (UCRL—52000-76-8, pp 4-8) Microcomputers and com- 
puter networks. Owens, J.L. Aug 1976. 

In Energy and technology review. 

Computers, for all their and efficiency, have their 
foibles and failings. Until the advent of minicomputers, users often 
had to supervise their programs personally to make sure they execut- 
ed correctly. Minicomputers could take over some of these chores, 
but they were too expensive to be dedicated to any but the most vital 
services. Inexpensive, easily programmed microcomputers are easing 
this limitation, and permitting a flood of new applications. 3 figures. 


61848 Inverse iteration on defective matrices. Chen, N. Math. 
Comput.; 31: No. 139, 726-732(Jul 1977). 

Very often, inverse iteration is used with shifts to accelerate 
convergence to an eigenvector. In this paper, it is shown that, if the 
eigenvalue belongs to a nonlinear elementary divisor, the vector 
sequences may diverge even when the shift sequences converge to 
the eigenvalue. The local behavior is discussed through a 2 x 2 
example, and a sufficient condition for the convergence of the vector 
sequence is given. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 58150, 59870, 59979 


61849 (CONF-770401—26) Activities of the Shielding Subcom- 
mittee of the ENDF/B Cross Section Evaluation Working Group. 
Roussin, R.W. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF A011. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

The Shielding Subcommittee of the Cross Section Evaluation 
Working Group (CSEWG) was established in 1967 to help ensure 
that the content of the ENDF/B cross section library was adequate 
for treating shielding problems. Early work of the subcommittee 
concentrated on devising formats for gamma-ray interaction and 
production data, as well as providi tC ap for testing the 
clerical and physics consistency of the files. Radiation Shielding 
Information Center (RSIC) collaborated directly with evaluators on 
behalf of the National Neutron Cross Section ‘Senter (NNCSC) to 
begin testing and adding data sets to be fed into the official ENDF/ 
B libraries. These efforts, which were sponsored by AEC-DRDT 
(now ERDA-DRDD), were augmented greatly through the Defense 
Nuclear Agency program of establishing a working cross section 
library in ENDF foamat The effort concentrated on evaluation and 
testing of materials of interest to DNA Lage ee and providing 
these for inclusion in the ENDF/B library. Shielding data testing 
efforts, as a part of the CSEWG Data Testing Program, are now 
also an integral part of the Shielding Subcommittee effort. Proce- 
dures for writing and approving the shielding benchmarks were 
devised by Shielding Subcommittee members. Data testing bench- 
mark experiments have been documented and analyzed, and the most 
recent results for ENDF/B-IV are as reported as part of ENDF-230, 
"Benchmark Testing of ENDF/B-IV.” 


61850 (CONF-770525—4) ORCHIS: Oak Ridge 
Hierarchical Information S : its 


evolution, use, and users. 
Brooks, A.A. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 24p. . NTIS, PC A02/MF AOl1. 
From 16. AESOP erence; Seattle, Washington, United 
States of America (USA) (2 May 1977). 
The ORCHIS is described briefly Se emphasis on 
its ‘use and users. The s has been user-driven and the 
needs of its technical information and R and D users as well as 
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limitations of its host computer system. Comments regarding its 
maturation in an on-line environment are given. 

61851 (IS—4168) ene oo analysis guide for the rare-earth infor- 
mation center's information retrieval system (RICIRS). Moon, L.C. 
(Ames Lab., Iowa (USA)). Apr 1977. Contract W-7405-ENG-82. 
43p. Dep. NTIS, PC A03/MF AOI. 

The Rare-Earth Information Center Information Retrieval 
System (RICIRS) is a system of programs written in PL/1 and 
compiled by the PL/I optimizing compiler for an IBM 360-370 
environment. It is a keyword-based retrospective information re- 
trieval system. Conference papers, journal articles, books, and other 
bibliographic material are abstracted by the Rare-Earth Information 
Center personnel and placed in the data base. This report details the 
programs and their operation with respect to the files built by the 
Rare-Earth Information Center personnel. It is intended to be a 
guide for a programmer-analyst to maintaining and upgrading the 
system. 


61852 (ORNL/TM—6039) Computerized photographic informa- 
Se a (PIFS). McConathy, R.K.; Hoffman, 
M.; Goff, F.G. (Oak Rid; ige age National Lab., Tenn. (USA)). Sep 1977. 
Contract. W-7405-ENG-26 24p. Dep. NTIS, PC A02/MF AOl. 

A system for filing and retrieving visual aids using a comput- 

erized program is described. The Photographic Information Filing 
System (PIFS) identifies each visual aid by using seventeen types of 
information. The data recorded in each of the seventeen information 
fields are described, and the codes used in some of the information 
fields are defined. A sample search of the PIFS file and the photo- 
graphic records retrieved are included as an example of PIFS 
retrieval and search capabilities. Guidelines for implementing PIFS 
at ORNL are discussed. 5 tables. 


61853 (UCRL—79814) Database conversion: a position paper. 
Birss, E.W. (California Univ., Livermore (USA). omeaes Liver- 
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more Lab.). 28 Jul 1977. Contract W-7405-ENG-48. 13p. (CONF- 
770835—1). Dep. NTIS, PC A02/MF AO}. 
From Database conversion technology panel; Toronto, On- 
io, Canada (2 Aug 1977). 

Conversion of data bases and their application programs from 
one environment to another is a complex and expensive proposition. 
In increasing complexity and expense, the conversion areas can be 
subdivided into three areas: physical data conversion, logical data 
restructuring, and application program conversion. Research in 
some of these areas have had some fruitful results. This paper 
presents the problems, partial solutions, some speculation on com- 
mercial product development, and some heuristics that eliminate or 
mitigate problems in each area. The first three sections deal with the 
three database conversion areas, the fourth section presents some 
observations and results of translation research, and the fifth section 
looks toward future developments in the conversion area. 3 figures. 


CIVILIAN DEFENSE 


61854 (ORNL-tr—4171) Chinese civil defense. Aug 1977. Trans- 
lation of Chapter 7 and a part of Chapter 3 from Basic Military 
Knowledge, Chinese People’s Publishing House, Shanghai, 1975 
(edited by C.V. Chester and C.H. Kearny). 116p. Dep. » PC 
A06/MF AOl1. 

The unprecedented civil defense effort of the People’s ub- 
lic of China, carried out during the 1970s is described ed Thowonashe of 
miles of interconnected tunnel-shelters have been built under all the 
larger cities, widely dispersed factories have been built in tunnels 
under hills, and grain reserves have been accumulated. Children 
have been trained to shoot straight and to fight all out against any 
invader. This translation of excerpts from Basic Military Knowl- 
edge, one of a set of books for young people to study, provides 
information on survival during all types of attack, with emphasis on 
nuclear, biological, and chemical warfare agents. 
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Abcor, Inc., Wilmington, Mass. (USA). Walden Div. 

Research on cross-flow filtration for solids removal from coal 
syncrudes. Quarterly technical progress report, December 1, 
1976—February 28, 1977, 2:57918 (FE—2245-12) 

Aerojet Nuclear Co., Idaho Falls, Idaho (USA) 

LOFT integral test system. Preliminary component design 
description for the core support structures, 2:59670 (TID— 
27659) 

Aerospace Corp., El] Segundo, Calif. (USA). Environment and Energy 

Conservation Div. 


Inventory of combustion-related emissions from stationary sources 

(first update). Report for Jul 74-Jul 76, 2:60843 (PB—266109) 
Aerotherm Corp., Mountain View, Calif. (USA) 

Evaluation of ceramic filters for high-temperature/high-pressure 
fine particulate control. Final report Dec 75-Jun 76, 2:59003 
(PB—266093) 

Akita Univ. (Japan). Coll. of Mining 

Studies on the physical and chemical properties of rocks in 

geothermal fields, 2:58895 (CONF-770364—1) 
Alabama State Oil and Gas Board, University (USA) 

Oil and gas report 1. General order prescribing rules and 
regulations governing the conservation of oil and gas in 
Alabama and oil and gas laws of Alabama with Oil and Gas 
Board forms, 2:58306 (NP—22112) 

Alaska Univ., College (USA). Geophysical Inst. 

Study of Alaskan wind power and its possible applications. 
Quarterly progress report 1 Oct—31 Dec 1975, 2:58927 (PB— 
263695 

Allied Chensical Corp., Idaho Falls, Idaho (USA). Idaho Chemical 

Programs - Operations Office 

Preparation of working calibration and test materials: uranyl 
nitrate solution, 2:60512 (PB—267327) 

Allis-Chalmers Pittsburgh, Pa. (USA). Overhead Distribution 

Transformer Div. 


Distribution transformer tank pressure study. Final report. 


Appendix, 2:59011 (EPRI—325A) 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. (USA) 
Current limiting fuse study. Final report, 2:59013 (EPRI-EL—453) 
Ames Lab., Iowa (USA) 
Absolute linear expansivities for silicon, copper, and aluminum 
from 10 K to 340 K, 2:60357 (IS-M—98) 
Economic impact of EPA SO: standards on the U.S. coal 
industry, 2:58021 (IS-ICP—45) 


Effects of hydrogen on the single crystalline elastic constants of 
niobium, 2:60453 (IS-T—759) 

Influence of crystal field interaction on the thermal behavior of 
ErAls, 2:60356 (IS-M—81) 

Interfacial flow patterns on a static liquid drop with forced 
internal circulation, 2:60694 (IS-T—754) 

Magnetic properties of MnPt, 2:60360 (IS-T—766) 

Nucleation and dynamics of vortices in type-II superconductors, 
2:61530 (IS-T—761) 

PL-1 program system for generalized Patterson superpositions, 
2:61520 (IS—4106) 

Recent developments of soft magnetic materials, 2:60359 (IS-M— 
101) 

Scandium puzzle: what are its intrinsic properties, 2:60358 (IS- 
M—99) 

Systems analysis guide for the rare-earth information center's 
information retrieval system (RICIRS), 2:61851 (IS—4168) 

12th rare earth research conference. Volume I. Sessions A 
through I, 2:60533 (IS-M—94) 

Analytical Systems Engineering Corp., Burlington, Mass. (USA) 

Electronic radiation in the vicinity of synchronous orbit satellites: 

literature search, 2:61182 (AD-A—038805) 
AN SSSR, Moscow. Fizicheskij Inst. 

Separation of lanthanide isotopes by two-step selective 
photoionization, 2:60548 (UCRL-Trans—11252) 

ne National Lab., Ill. (USA) 

Acoustic analysis of sodium boiling stability tests using THORS 
bundle 6A, 2:59694 (ANL-CT—77-27) 

Advanced fuel cell development. Progress report for January— 
March 1977, 2:60079 (ANL—77-29) 

Assessment of water quality impacts of a western coal mine, 
2:57961 (CONF-770210—7) 

Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, January—March 1977, 2:57914 (ANL—77-38) 

CRBRP/IHTS mixer thermal-hydraulic model tests (in support of 
GE/CRBRP:DRS 51.32), 2:59270 (ANL-CT—77-26) 

Crossflow-induced vibrations of tube banks: hydrodynamic forces 
and mathematical models, 2:59567 (CONF-770519—3) 

DISPL: a software package for one and two spatially dimensioned 
kinetics-diffusion problems, 2:61818 (ANL—77-12) 

Effect of fluid viscosity on coupled tube/fluid vibrations, 2:59565 
(ANL-CT—77-24) 

Effects of trapping and detrapping of helium on void nucleation, 
2:60406 (CONF-770641—2) 

Evaluation of unconstrained optimization routines, 2:61824 
(CONF-761126—2) 

Fast neutron cross sections of vanadium and an evaluated 
neutronic file, 2:61366 (ANL/NDM—24) 

Feasibility of achieving 15 nm resolution with a scanning 
microprobe using a liquid gallium ion source, 2:60520 (CONF- 
770230—1) 

Flow-induced vibrations of circular cylindrical structures, 2:59271 
(ANL-CT—77-32) 

Functional-integral formulations for plasma instabilities and 
turbulence; analogies with phase-transition phenomena, 2:61625 
(ANL-HEP-PR—77-34) 

Graphical representation of neutron differential cross section data 
for reactor dosimetry applications, 2:61367 (ANL/NDM—34) 
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Hybrid least squares method, 2:61820 (ANL-AMD-TM— 
254(Rev.)) 

Implosion of advanced fuels using high energy heavy ions, 2:61786 
(CONF-770644—2) 

Irradiation-induced creep in 316 and 304L stainless steels, 2:60407 
(CONF-770641—3) 

Isospin restrictions on charge distributions in charmed-particle 
decays, 2:61290 (COO—2220-93) 

Light-Water-Reactor safety research program. Quarterly progress 
report, January—March 1977, 2:59693 (ANL—77-34) 

Low energy p-Be nuclear reactions for depth-profiling Be in 
alloys, 2:60515 (CONF-770642— 10) 

Low-cycle fatigue and cyclic deformation behavior of Type 16-8-2 
weld metal at elevated temperature, 2:60324 (CONF-770524—1) 

Materials Science Division coal technology tenth quarterly report, 
January—March 1977, 2:57854 (ANL—77-41) 

Microscopic descriptions of high-energy heavy-ion collisions, 
2:61482 (CONF-770602—4) 

MINKIT: an optimization system, 2:61821 (ANL-AMD-TM— 
305) 

Orientation of fast ions excited in surface collisions, 2:61204 
(CONF-770642—11) 

Position-sensitive proportional-counter system for use in the Enge 
split-pole spectrograph, 2:60786 (ANL-PHY—1972B) 

Prospects for ion beam fusion, 2:61787 (CONF-770709—4) 

Radiation considerations for superconducting fusion magnets, 
2:61758 (CONF-770649—6) 
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Okla. (USA). Bartlesville Energy Research Center 

Drilling rate changes when air drilling is switched to mist drilling, 
2:60742 (BERC/RI—77/6) 
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Portsmouth Gasseous Diffusion Plant site, Piketon, Ohio. Final 
environmental impact statement. Volume 1, 2:58473 (ERDA— 
1555(Vol.1)) 
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(USA). Div. of Administrative Services 
ERDA headquarters reports: July 1977, 2:61814 (ERDA—177-41/ 


1 
Energy Research and Development Administration, Washington, D.C. 
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2:58736 (NP—22362) 

Foster Wheeler Energy Corp., Livingston, N.J. (USA) 
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Preliminary design of a total utility pilot demonstration project at 
a Regional Standard Em Barracks Complex Fort Belvoir, Va. 
Final report, 2:60083 (AD-A—038722) 
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Properties of unirradiated HTGR core support and permanent 
side reflector graphites: PGX, HLM, 2020, and H-440N, 2:59223 
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General Electric BWR Thermal Analysis Basis (GETAB): data, 
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Phase I. Final report. Volume II. Advanced energy conversion 
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Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottoming cycles and 
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(CONF-770364—4) 
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(CONF-770364—17) 
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770364—14) 
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2:58823 (USGS-OFR—76-756) 
Georgia Inst. of Tech., Atlanta (USA) 

Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels, 
2:61395 (TID—27710) 

Georgia Univ., Athens (USA). Dept. of Physics and Astronomy 

Band calculations on ferroelectric and piezoelectric solids. Final 
report Mar 75—Jun 76, 2:60455 (AD-A—040080) 

Geoscience Ltd., Solana Beach, Calif. (USA) 

Water flow heat transfer conductance enhancement in round tubes 

by means of flow modifying inserts, 2:58653 (SAN/1094—1) 
Geotechnical Engineers, Inc., Winchester, Mass. (USA) 

Final report on geological studies pertinent to site suitability 
criteria for high-level waste repositories, 2:58528 (UCRL— 
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Consliachan fuer Kernforschung m.b.H., Karlsruhe (Germany, F.R.) 

Operating experience and techniques for minimizing wastes, 
2:58521 (ORNL-tr—4391) 

Progress in areas of relevance to the treatment of gaseous effiuents 
from reprocessing plants, 2:58518 (BNWL-tr—253) 

Golder Associates, Inc., Kirkland, Wash. (USA) 

Development of site suitability criteria for the high level waste 
repository for Lawrence Livermore Laboratories, 2:58529 
(UCRL—13755) 
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Isolated reference-free temperature monitor for high voltage 
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Contribution to the study of methods for measuring two-phase 
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Hanford Engineering Development Lab., Richland, Wash. (USA) 
Bundle-duct clearance of HEDL mixed oxide subassemblies, 
2:59330 (HEDL-TME—76-29) 
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FFTF surveillance and in-service inspection, 2:59658 (HEDL— 
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FSAR Q; responses supplement 7, 2:59397 (HEDL-TI—75001-1) 

LMFBR reaction rate and dosimetry 10th progress report, June 
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Natural circulation heat transfer testing with a simulated full-scale 
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Subcritical reactivity monitoring in the Fast Flux Test Facility 
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House, Inc., Boston, Mass. (USA) 

Federal loan guaranty programs management report, Task III, 
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Loan guaranty programs: energy applications. A study of past 
experience and recommendations, 2:59894 (TID—27700) 
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Technological-economic models for strategic planning, 2:59989 
(BNL—22867) 

Hebrew Univ., Jerusalem (Israel). Dept. of Physical Chemistry 

Generation of the hydroxylation agent from superoxide radical: 
can the Haber Weiss reaction be the source of OH radicals. 
Progress report, September 1, 1976—July 1, 1977, 2:60567 
(COO—3221-45) 

Oxidation of a and 8 chains by ferricyanide in a one-site reduced 
methemoglobin. Progress report, September 1, 1976—July 1, 
1977, 2:60568 (COO—3221-46) 

Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and glycine. Progress report, September 1, 
1976—July 1, 1977, 2:60565 (COO—3221-43) 

Pulse radiolytic studies of aqueous Mn(ClO,) solutions. Progress 
report, September i. 1976—July 1, 1977, 2:60566 (COO—3221- 


44) 

Howard Univ., Washington, D.C. (USA). Dept. of Botany 

Differential gene expression in Neurospora crassa cell types. 
Annual progress report, April 1, 1976—June 30, 1977, 2:60979 
(TID—27688) 

Inst., Inc., Croton-on-Hudson, N.Y. (USA) 

Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Final report, January 
1975—December 1976, 2:57917 (FE—1752-22) 

Hughes Aircraft Co., Culver City, Calif. (USA). Laser Div. 

Pulse Synchronization System (PSS), 2:60647 (UCRL—13754) 
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Hydrocarbon Research, Inc., Trenton, N.J. (USA) 
Development of a fast fluid bed gasifier. Phase 1, Task 1. Interim 
report, Juiy—October 1976, 2:57881 (FE—2361-4(Vol.1)) 


Idaho National Engineering Lab., Idaho Falls (USA) 
Analysis of standard problem six (Semiscale test S-02-6) data, 
2:59754 (TREE-NUREG— 1056) 
Evaluation of methods for immobilizing krypton-85, 2:58515 
| ace 125) 
IT Research Inst., Chicago, Ill. (USA) 
Prediction of cavity growth by solution of salt around boreholes. 
me... No. ITTRI-C—6313-14), 2:58525 (ORNL/Sub—4005/1) 
niv., Urbana (USA) 
Improved Monte Carlo method for evaluating multidimensional 
integrals, 2:61825 (COO—2218-79) 
Illinois Univ.. Urbana (USA). Center for Advanced Computation 
Energy use for building construction. Final report, March 1, 
1976—December 31, 1976, 2:60136 (COO—2791-3) 
Technical report, 2:60137 J alee 4s 
Illinois Unive Urbana (USA). Dept. Computer Science 
Ordinary differential equation se or for partial differential 
equations, 2:61827 (COO—2383-43) 
Software systems reseach annual report, July 16, 1976—July 15, 
1977, 2:61826 (COO—2383-41) 
Illinois Univ., Urbana (USA). Dept. of Electrical 
Study of the acceleration, focussing and bunching of ions by 
electronic space charge for pellet fusion. Technical progress 
report, 2:61788 (COO—2765-5) 
Illinois Univ., Urbana (USA). Dept. of Nuclear Engineering 
Optimization of magnet coil radius for a tokamak reactor, 2:61759 
(COO—2218-75) 
Illinois Univ., Urbana (USA). Dept. of Physics 
Annual pro; report, 2:61258 (COO—1195-408) 
Independent Task Force on the Development of Canada’s Mining and 
Petroleum Resources 


Canada’s mineral resources (excluding oil and gas): Appendix C to 
Canada’s resources and the national interest, 2:59923 (NP— 
22249(App.C)) 

Canada’s oil and gas resources: Appendix B to Canada’s resources 
and the national interest, 2:60019 (NP—22249(App.B)) 

Canada’s resources and the national interest, 2:59921 (NP—22249) 

Canada’s resources and the national interest: summary, 2:59924 
(NP—22274) 

Oil and natural gas energy plan for Canada, 1977—1985: Appendix 
D to Canada’s resources and the national interest, 2:60020 
(NP—22249%App.D)) 

Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the national interest, 2:59922 (NP— 


22249(App.A)) 
Institute for Ravaneed Study, Princeton, N.J. (USA) 


Isospin restrictions on charge distributions in charmed-particle 

decays, 2:61290 (COO—2220-93) 
for Energy Analysis, Oak Ridge, Tenn. (USA) 

Energy analysis of a wind energy conversion system for fuel 

displacement, 2:58923 (QRAU/IEA(M)—77-2) 
Institute of Gas Technology, Chicago, Ill. (USA) 

Characteristics of ash agglomerates from an ash-agglomerating 
gasifier, 2:57858 (CONF-770510-—10) 

Dynamic simulation of the steam-iron reactor system, 2:58589 
(CONF-761109—15) 

Fluidization characteristics of coal gasification materials, 2:57855 
(CONF-761109—14) 

Instrumentation and data acquisition techniques in the HYGAS 
pilot plant, 2:57863 (CONF-770729—2) 

Overview of coal conversion processes, 2:57862 (CONF-770729— 
1) 

Slurry pumping techniques for feeding high-pressure coal 

, gasification reactors, 2:57860 (CONF-770655—2) 

Status of coal gasification, 1977, 2:57861 (CONF-770706—21) 

Survey of emissions control and combustion equipment data in 
industrial process heating. Final report Jun 1974—Nov 1975, 
2:60840 (PB—263453) 

Institut National Polytechnique, 38 - Grenoble (France) 

Contribution to the study of methods for measuring two-phase 
flow. Applications to the statistical analysis of flows with 
bubbles. Volume I. Text, 2:60706 (NP-tr—1982) 
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International Atomic Energy Agency, Vienna (Austria). International 

Working Group on Fast Reactors 

Profiles of facilities used for FBR research and testing, 2:59332 
(IWGFR—13) 

International Energy, Inc., Great Falls, Va. (USA) 

Geopolitics of energy. Volume I. ‘1976-2000’. Final report, 
2:59987 (AD-A—038683) 

Geopolitics of energy. Volume II. Overview and options. Final 
report, 2:59988 (AD-A—038684) 

International Inst. for Applied Systems Analysis, Laxenburg (Austria) 

New approach in energy demand. Part I. Methodology and 
illustrative examples, 2:59973 (ILASA-PP—77-4) 

Practical approach to choosing alternate solutions to complex 
optimization problems under uncertainty, 2:59874 (ILASA- 
RM—77-7) 

Regional air pollution impact: a dispersion methodology 
developed and applied to energy systems, 2:60839 (IIASA- 
RM—76-22) 

Interplan Corp., Santa Barbara, Calif. (USA) 

Transportation system management: state-of-the-art. Final report, 
2:60133 (PB—266953) 

Interstate om Corp., Anaheim, Calif. (USA). Environmental 
iv. 

Bibliography on ocean waste disposal. second edition. Final report 

1976, 2:58527 (PB—265831) 
InterTechnology Corp., Warrenton, Va. (USA) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume I, 2:58733 
(COO/2829—1) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume II, 2:58734 
(COO/2829—2) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III, 
2:58735 (COO/2829—3) 

Iowa Dept. of Enviroamental Quality, Des Moines (USA) 

Iowa department of environmental quality: ‘75 - '76, 2:60848 
(PB—266949) 

Iowa Inst. of Hydraulic Research, lowa City (USA) 

Transverse mixing characteristics of the Missouri River 
downstream from the Cooper Nuclear Station, 2:59653 (IIHR— 
145) 

User's manual for the IIHR model of dry-wet cooling tower 
economics, 2:58948 (IIHR—181) 

Iowa State Univ. of Science and Technology, Ames (USA) 

Fleet test of re-refined oil. First annual progress report, 2:58327 
(COO—4074-3) 

Magnetic form factors of rare earth ions, 2:61240 

Iroquois Research Inst., Fairfax, Va. (USA) 

Archaeological and historical investigations for energy facilities: a 

state of the art report, 2:60946 (PB—266772) 


J 


Japan Atomic Energy Research Inst., Tokyo 
Current build-up with dynamic magnetic limiter, 2:61733 (JAERI- 
M—6656) 
Johns-Manville Sales Corp., Denver, Colo. (USA) 
Insulation refit kit for domestic water heaters, 2:60107 (TID— 
27674) 


K 


Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.) 
International symposium on plasma wall interaction, 2:61730 
(CONF-761049—(Absts.)) 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemische Technologie 
Formation of actinides in irradiated HTGR fuel elements, 2:59254 
(GERHTR—168) 
Ker Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe und Heisse Zellen 
1976 scientific progress report, 2:59229 (GERHTR—178) 
Fracture toughness testing of a reactor grade graphite, 2:60496 
(GERHTR—166) 





LOCKHEED MISSILES AND SPACE CO., INC., 


Kernforschi Karlsruhe (Germany, F.R.) 

Analysis of severe hypothetical accidents for the SNR-300 Mark 
1A reactor core, 2:59376 (EURFNR—1366) 

Fast Breeder Project. Second quarterly report, 1976, 2:59371 
(EURFNR—1372) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Datenverarbeitung in der Technik 
Analytical model for computation of reliability of waste 

management facilities with intermediate storages, 2:58503 
(KFK—2384) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Heisse 

Chemie 


Reprocessing experiments with fast breeder fuel in the MILLI 

pilot facility, 2:58491 (EURFNR—1448) 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Material- und Festkoerperforschung 

Processes in the carbothermal synthesis of uranium—plutonium 
carbide, 2:60440 (ORNL-tr—4321) 

Studies on the mechanical interaction between oxide fuel and 
cladding in the case of power changes in fast breeder fuel rods, 
2:59369 (EURFNR— 1409) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Neutronenphysik und Reaktortechnik 

Calculation of the oxygen potential of (U,Pu)O/sub 2+-x/ by 
means of defect models and measured data in the temperature 
range from 1000 to 1700 K, 2:60444 (EURFNR—1396) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Reaktorentwicklung 

Analysis of the formation of local coolant blockages in sodium- 
cooled fast breeder bomen 2:59372 (EURFNR—1394) 


Kernforschungszentrum (Germany, F.R.). Projekt 
Prozessienkung mit DV-Anlagen 
Simulation and control of gas distribution networks, 
representation of the program system GANESI, 2:58397 (KFK- 
PDV—98) ° 
Kingston, Reynolds, Thom and Allardice Ltd., Auckland (New 
Zealand) 


Hawaii Geothermal Project. Well completion report: HGP-A, 
2:58841 (TID—27312) 

Kraftwerk Union A.G., Erlangen (Germany, F.R.) 

Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr—77-39) 

Safety Technology Research Program in the field of 
water reactors. 1. Technical report on advancement project RS 
36/2. Emergency cooling program service life experiments: 
reflooding experiments involving the primary loop systems, 
2:59802 (LA-tr—77-44) 

Kyushu Electric Power Co., Inc., Fukuoka (Japan) 

Research and development of techniques for removing arsenic 

from geothermal hot water, 2:58847 (CONF-770364— 12) 


L 


Lease AFEX, Inc., Raleigh, N.C. (USA) 

Development, installation, and testing services for an automatic, 
point type thermal sensor, fire protection system on a mining 
dozer. Final report, 2:58025 (PB—266075) 

Lehigh Univ., Bethlehem, Pa. (USA) 

Centrifugal fluidized combustion of coal. Quarterly 

January—March 1977, 2:58016 (FE—2516-2) 
Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Evaluation of a seafloor nuclear power supply and its potential 
applications. Final report, 2:59383 (COO—4123-1) 

Evaluation of the General Motors’ double alkali SO2 control 
system. Final report Mar 1974—Aug 1976, 2:57954 (PB— 
263469) 

Lockheed-California Co., Burbank (USA) 

Effects of initial production quantity and incentives on the cost of 
wind energy, 2:58922 (CONF-770210—9) 

Wind energy mission analysis. Appendix, 2:58925 (SAN/1075—1/ 
2) 

Wind energy mission analysis. Final report, 2:58924 (SAN/1075— 
1/1) 

Lockheed Missiles and Space Co., Inc., Sunnyvale, Calif. (USA) 

Coal feeder development program. Quarterly technical progress 
report, January—March 1977, 2:58001 (FE—1792-28) 





LOCKHEED MISSILES AND SPACE CO., PALO ALTO, 


ee et Ca. Palo Alto, Calif. (USA). Lockheed 

Palo Alto Research Lab. 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, December 1, 1976—February 28, 1977, 2:57875 (FE— 
2299-9) 

Los Alamos Scientific Lab., N.Mex. (USA) 

Advanced carbide fuels: U.S. experience, 2:59334 (LA-UR—77- 
1353) 

Applications of the absorption-edge densitometry NDA technique 
to solutions and solids, 2:58554 (LA-UR—77-1416) 

Applied nuclear data research and development. Progress report, 
January 1—March 31, 1977, 2:61324 (LA—6893-PR) 

Assessment of solar heating and cooling techology, 2:58666 (LA— 
6379-MS) 

Automated heuristic stability analysis for nonlinear equations, 
2:61832 (LA—6885-MS) 

Availability analysis for high reliability computer systems in 
nuclear facilities, 2:58555 (LA-UR—1394) 

Calculation of cross-section space shielding factors for doubly 
heterogeneous reactor cores: pointwise or ultrafine group 
method, 2:59230 (LA-NUREG—6837-MS) 

CHAP: a composite nuclear plant simulation program applied to 
the 3000 MW(t) HTGR, 2:59234 (LA-UR—77-1757) 

Chemical vapor deposition of zirconium carbide alloyed isotropic 
carbon in a fluidized bed, 2:60461 (LA-UR—77-1064) 

Comparison of SOLA-FLX calculations with experiments at 
systems, science and software, 2:59721 (LA-NUREG—6752- 
MS) 

Compatibility of helium- and soidum-bonded hyperstoichimetric 
(U,Pu)C with advanced cladding alloys, 2:59335 (LA-UR—77- 
1377) 

Computer program for Universal Transverse Mercator map 
projection, 2:61834 (LA—6902-MS) 

Computer-generated interferograms to characterize 
microballoons, 2:61789 (LA—6864-MS) 

Continued studies of long-term ecological effects of exposure to 
uranium, 2:60877 (LA—6742) 

Cross-connections: causes, consequences, and cures, 2:61102 
(LA—6847-MS) 

Decay heat measurements by fast-response boil-off calorimetry, 
2:59724 (LA-UR—77-1758) 

Design and performance of shroud-tubes in sodium-bonded 
advanced fuel elements, 2:59333 (LA-UR—77-1250) 

Design for coordinated measurements of Faraday rotation and 
line-of-sight electron density using heterodyne techniques, 
2:61594 (LA—6875-MS) 

Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, October 1, 1976—June 30, 
1977, 2:60972 (LA—6888-PR) 

Disassembly energy release for mechanical damage evaluation, 
2:59722 (LA-UR—77-829) 

Discrimination of proliferating from nonproliferating cells and 
single-cell enzyme measurements with flow systems, 2:60973 
(LA-UR—77-1489) 

Effective medium theories of inhomogeneous media from modern 
perspective, 2:61521 (LA-UR—77-1529) 

Energy predictions, 2:59974 (LA-UR—77-35) 

Equation-of-state experiments in the pressure region near 20 
megabars, 2:60361 (LA-UR—77-1900) 

Equation-of-state for fluids at high densities-hydrogen isotope 
measurements and thermodynamic derivations, 2:58593 (LA- 
UR—77-1502) 

Few nucleon problem with realistic nucleon—nucleon 
interactions, 2:61332 (LA-UR—77-1525) 

Finite element analysis of prestressed concrete reactor vessels, 
2:59232 (LA-UR—77-530) 

Fluid injection profiles: modern analysis of wellbore temperature 
survey, 2:58871 (LA-UR—77-1690) 

Future pulsed magnetic field applications in dynamic high 
pressure research, 2:60598 (LA-UR—77-1566) 

Gamma prior distribution selection for Bayesian analysis of failure 
rate and reliability, 2:61831 (LA—6879-MS) 

Heat and mass transfer through southwestern subbituminous coals, 
2:57883 (LA-UR—77-1341) 

Heating of D2 gas targets by intense tritium ion beams, 2:61802 
(LA—6821-MS) 

sulfate: functional role at the cellular level, 2:60959 (LA- 
UR—77-1706) 
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12D: code for conversion of ISOTXS structured data to DTF and 
ANISN structured tables, 2:61502 (LA—6857-MS) 

(LASL contribution to) recent U.S. work on simulation of shaped 
casting solidification, 2:60269 (LA-UR—77-463) 

Linked-cluster perturbation theory for closed and open-shell 
systems: derivation of effective 7-electron hamiltonians, 2:61241 
(LA-UR—77-1613) 

LOFC fission product release and circulating activity calculations 
for gas-cooled reactors, 2:59233 (LA-UR—77-1569) 

Maximum entropy Eddington factors, 2:61489 (LA—6882-MS) 

Methods for the development of large computer codes under 
LTSS, 2:59613 (LA-NUREG—6828-MS) 

0.54-MJ superconducting magnetic energy transfer and storage, 
2:61776 (LA-UR—77-1312) 

Modeling and simulation in the design and evaluation of 
conceptual safeguards systems, 2:58553 (LA-UR—77-1366) 

Multilayer ionization fission chamber with cooling of the fissile 
targets down to 77°K, 2:60789 (LA-tr—77-35) 

Multiple HEPA filter test methods, January—December 1976, 
2:60622 (LA—6852-PR) 

New turbodrill for geothermal drilling, 2:58862 (LA-UR—77- 
1355) 

Nucleon knockout: off-shell effects, 2:61483 (LA-UR—77-1381) 

Oil shales under dynamic stress, 2:58432 (LA-UR—77-1615) 

Oxidation behavior of (U,Pu)C fuel materials in air-inert gas 
mixtures containing 400 ppm to 20% oxygen, 2:60462 (LA- 
UR—77-1440) 

PACER: short cut solution to fusion energy production, 2:61724 
(TID—27687) 

Patterns of energy production in the Southwest, 2:59975 (LA- 
UR—77-685) 

Preliminary study on the correlation of acoustic velocity and 
permeability in two granodiorites from the LASL Fenton Hill 
deep borehole, GT-2, near the Valles Caldera, New Mexico, 
2:58822 (LA—6851-MS) 

Primary benefit cost analysis of expanding the intrastate natural 
gas pipeline system in New Mexico, 2:58398 (LA—6876-MS) 

Propagation of thermal waves in supercritical helium, 2:61257 
(LA-UR—77-593) 

Publications of LASL research, 1972—1976, 2:61815 (LA—6755- 
MS(Vol.1)) 

Publications of LASL research, 1972—1976, 2:61816 (LA—6755- 
MS(Vol.2)) 

Rational function method of interpolation, 2:61835 (LA—6903- 
MS) 

Reactor technology for space electrical power (10 to 100 kWe), 
2:59384 (LA—6891-MS) 

Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA—6862-MS) 

Role of fission product in whole core accidents: research in the 
USA, 2:59725 (LA-UR—77-1908) 

Scottish Book: a LASL monograph, 2:61830 (LA—6832) 

Seismic response of block-type nuclear reactor core, 2:59231 (LA- 
UR—77-218) 

Signal processing by P Log P maximum entropy analysis, 2:61833 
(LA—6895-MS) 

Solar proton fluxes since 1956, 2:61165 (LA-UR—77-909) 

Some linear algebraic algorithms and their performance on 
CRAY-1, 2:61829 (LA—6774) 

Sound velocity on SiOz hugoniots, 2:60489 (LA-UR—77-1527) 

State energy flow patterns, 2:60044 (LA-UR—1297) 

Superconducting magnetic energy storage, 2:59820 (LA-UR—77- 
911) 

Tenth LAMPF users meeting, November 7—9, 1976, 2:60751 
(LA—6736-MS) 

Thermal Shock Experiment (TSEX): a “proof-of-principle” 
evaluation of the use of electron beam heating to simulate the 
thermal mechanical environment anticipated for the first wall of 
the Reference Theta-Pinch Reactor (RTPR), 2:61803 (LA— 
6861-MS) 

TRAC: a new code for LOCA analysis, 2:59723 (LA-UR—77- 
1700) . 

Transport and reactor theory. Progress report, April 1—June 30, 
1977, 2:59539 (LA—6911-PR) 

TRIDENT: a two-dimensional, multigroup, triangular mesh 
discrete ordinates, explicit neutron transport code, 2:61501 
(LA—6735-M) 

Two-dimensional maximum entropy image restoration, 2:61546 
(LA—6897-MS) 
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Utilization of melting techniques for borehole wall stabilization, 
2:58861 (LA-UR—77-840) 

Zero and low coefficient of thermal expansion polycrystalline 
oxides, 2:60456 (LA-UR—77-1307) 


Magnetic Corp. of America, Waltham, Mass. 

Design study of superconducting magnets for a combustion 
magnetohydrodynamic (MHD) generator, 2:60071 (N—77- 
20886) 

Design study of toroidal magnets for tokamak experimental power 
reactors, 2:61762 (ORO—5152-1) 

Marathon Oil Co., Findlay, Ohio (USA) 

Commercial scale demonstration, enhanced oil recovery by 
micellar-polymer flooding. Initial report, October—December 
1976, 2:58120 (COO—4208-1) 

MARCO Corp., Fort Washington, Pa. (USA) 

Documentation of utility experience with process computers in 

power plants. Final report, 2:59030 (EPRI-NP—290) 
Martin Marietta Corp., Denver, Colo. (USA) 

Thermal control of power supplies with electronic packaging 
techniques. Final report, 2:60599 (N—77— 18386) 

Viking Lander spacecraft battery. Final report, 2:59828 (N—77- 
20557 

Maryland Liaiv., College Park (USA). Dept. of Physics and 
y 


Lunar surface gravimeter experiment. Final report, 2:61172 (N— 

77—18981 
Maryland vate, College Park (USA). Inst. for Physical Science and 

Technology 

Error estimates for adaptive finite element computations, 2:61838 
(ORO—3443-67) 

Massachusetts Energy Policy Office, Boston (USA) 

Energy conservation guidelines for state buildings and facilities, 
2:59954 (NP—22336) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Status of understanding diffusion controlled solid state sintering, 
hot pressing, and creep, 2:60428 (COO—2390-17) 

Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Third quarterly progress report, March 1—June 1, 
1977, 2:58947 (COO—41 14-3) 

Massachusetts Inst. of Tech., Cambridge (USA). Center for 

Transportation Studies 

Regulating and insuring pre-arranged ride sharing. Final report, 
2:59944 (DOT-TST—76T-33) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Mechanical 

Engineering 

Modeling of pool swell dynamics. Progress report, 2:59730 
(NUREG—0288) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Metallurgy 

Global transport processes and interactions with trace 
constituents. Annual progress report, 1 July 1976—30 
September 1977, 2:61126 (COO—2195-29) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 


Engineering 

MIT LMFBR blanket research project, January 1, 1977—March 
31, 1977, 2:59320 (COO—2250-27) 

Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 

A user's guide to the M.I.T. world energy demand data base. Part 
II. Data index., 2:59979 (PB—266830) 

Critical contributions in MHD power generation. Quarterly 
technical progress report, September 1—November 30, 1976, 
2:60068 (FE—2215-6) 

Solar energy and conservation at St. Mark's School. Final report 
Mar 76-Feb 77, 2:58672 (PB—265982) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Laser development in support of the jumper program for laser 
isotope separation. Semiannual report 1 Jul—31 Dec 1976, 
2:58566 (AD-A—036328) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Engineering Practice 


Design and simulation of the first blanket zone of the DEMO 
fusion device, 2:61734 (ORNL/MIT—246) 

Determination of operating parameters and dissolved oxygen 
concentration profile in a tapered, fluidized bed, 2:60733 
(ORNL/MIT—255) 


MISSOURI UNIV., COLUMBIA (USA). DEPT. OF 


Dispersion in a three-phase fluidized bed, 2:60600 (ORNL/MIT— 
250) 

Flooding and mass transfer in Goodloe-packed columns, Part 2, 
2:59236 (ORNL/MIT—253) 

Steady state heat transfer in ORR irradiation capsules, 2:59663 
(ORNL/MIT—227) 

Mathematical Applications Group, Inc., Elmsford, N.Y. (USA) 

SAMCEP: a correlated Monte Carlo neutron and gamma 
radiation transport code. Final report, 2:61495 (AD-A—-036469) 

McDonnell Douglas Astronautics Co., St. Louis, Mo. (USA) 

Utility requirements for fusion power, 2:61723 (EPRI-ER—452- 
SR(3-77)) 

Mekler (Gershon) Associates, Washington, D.C. (USA) 

Application of a run around coil system to a roof fan house at 
Michoud Assembly Facility at New Orleans, Louisiana, 2:60118 
(N—77-20561) 

Application of chemical dehumidification system to a roof fan 
house at Michoud Assembly Facility at New Orleans, 
Louisiana, 2:60117 (N—77-20560) 

Study of the application of solar chemical dehumidification system 
to wind tunnel facilities of NASA Lewis Research Center at 
Cleveland, Ohio, 2:58745 (N—77-201 16) 

Summary report of technical discussion, NASA-ERDA solar 
energy proposal, 2:58667 (N—77-20562) 

Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen (Germany, F.R.) 

Application of passively or actively magnetically suspended 
flywheels in satellites with appendages (comparison system 
study). Final report, 2:60593 (BMFT-FB-W—76-20) 

Applications oriented basic research of hybrid | materials 
anwendungsorientierte grundl suc an 
hybridwerkstoffen, 2:60491 (N—77-20173 

Messerschmitt-Boelkow-Blohm G.m.b.H., (Germany, F.R.) 

Conceptual and feasibility study of the space telescope solar array 

(STESA). Final technical report, 2:58630 (N—77-21003) 
Michigan State Univ., East Lansing (USA) 

Response of a forest ecotone to ionizing radiation. report, 

October 15, 1976—October 14, 1977, 2:61029 (COO—2283-8) 
Michigan State Univ., East Lansing (USA). Dept. of Botany and 

Plant Pathology 

Adenosine triphosphate concentration in relation to microbial 
biomass in aquatic systems, 2:60919 (COO—1599-125(Pt.3)) 

Michigan State Univ., Hickory Corners (USA). W.K. Kellogg 

Biological Station 

Decomposition of aquatic plants in lakes, 2:60886 (COO—1599- 
121) 

Decomposition of macrophytes and the metabolism of organic 
matter in sediments, 2:61072 (COO—1599-112) 

Paleolimnological sedimentation of organic carbon, nitrogen, 
phosphorus, fossil pigments, pollen, and diatoms in a 
hypereutrophic, hardwater lake: a case history of 
eutrophication, 2:60885 (COO— 1599-109) 

Postglacial rates of sedimentation, nutrient, and fossil pigment 
deposition in a hardwater marl lake of Michigan, 2:61106 
(COO—1599-108) 

Thermal regulation of functional groups in running water 
ecosystems Technical progress report, October 1, 1976—June 
30, 1977, 2:60928 (COO—2002-26) 

Michigan Technological Univ., Houghton (USA). Dept. of Biological 

Sciences 

Effects of gamma radiation on lichens and lichen-forming fungi 
and algae, 2:61028 (COO—2085-18) 

Michigan Univ., Ann Arbor (USA) 

Radiopharmaceuticals for diagnosis and treatment. Progress 

report, August 1, 1976—July 31, 1977, 2:60989 (COO—2131-5) 
Minnesota Univ., Minneapolis (USA) 

Electrical aerosol analyzer: calibration and performance, 2:60835 
(COO— 1248-52) 

Minnesota Univ., Minneapolis (USA). Dept. of Civil and Mineral 

Engineering 





Surface displacements and pillar stresses associated with nuclear 
waste disposal in salt, 2:58530 gpd a 18/P1) 
Minnesota Univ., St. Paul (USA). Coll. of Veterinary 
Bovine lymphocytic leukemia: studies of etiology, pa’ 
and mode of transmission. Progress report No. 17, July 1976— 
October 1977, 2:60998 (COO—910-43) 
Missouri Univ., Columbia (USA). Dept. of Chemical Engineering 
Assessment of solvent extraction for treatment of coal gasifier 
wastewater. Progress report, 2:57952 (COO—4034-1) 





MISSOURI UNIV., COLUMBIA (USA). DIV. OF 


Missouri Univ., Columbia (USA). Div. of Archaeological Research 
Extended middle missouri components in the Big Bend Region, 
South Dakota. Final report Jun 74-May 75, 2:60870 (PB— 


266996) 
Missouri Univ., Rolla (USA). Dept. of Mining, Petroleum and 


Research and development priorities summary report for March 1, 
1974 to March 31, 1977. Volume I. Executive summary. Final 
report, 2:57974 (PB—266786) 

Missouri Univ., Rolla (USA). Rock Mechanics and Explosives 

Research Center 


Design of a water jet drill for development of geothermal 
resources. Progress report, March 1, 1977—April 1, 977, 
2:58860 (COO—2677-7) 

Mitsubishi Heavy Industries Ltd., Tokyo (Japan) 

Research and development of vapor-combined binary cycle 

geothermal power generation system, 2:58853 (CONF-770364— 


9) 
Monsanto Research Corp., Dayton, Ohio (USA) 
Applicability of NOx combustion modifications to cyclone boilers 
(furnaces). Final report, 2:59002 on 
Mound Lab., Miamisburg, Ohio (USA 
Mound Laboratory activities in ees and physical research: 
July—December 1976, 2:60546 (MLM—2414) 
Non-euclidean simplex optimization, 2:60521 (MLM—2427) 
Some examples of the estimation of error for calorimetric assay of 
plutonium-bearing solids, 2:58556 (NUREG—0229) 


National Aeronautics and =: Administration, Cleveland, Ohio 

(USA). Lewis Research Cen 

Design and performance an energy efficient propellers for Mach 
O8c cruise, 2:60127 (N—77-20109) 

Formulated plastic separators for soluble electrode cells, 2:60081 
(N—77—18560) 

Fourth international symposium on automotive propulsion 
systems. Volume I, 2:60159 (CONF-770430—P1(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume III, 2:60161 (CONF-770430—P3(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume IV, 2:60162 (CONF-770430—P4(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume V, 2:60163 (CONF-770430—P5(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume II, 2:60160 (CONF-770430—P2(Draft)) 

In-situ laser retorting of oil shale, 2:58422 (N—77— 18429) 

Summer performance results obtained from simultaneously testing 
ten solar collectors outdoors, 2:58751 (N—77-20563) 

Superconductivity in sputtered CuMogSs, 2:60492 (N—77-20206) 

Testing of typical spacecraft materials in a simulated substorm 
environment, 2:60502 (N—77—18202) 

Weldability of high-toughness iron — 12 percent-nickel alloys 
with reactive metal additions of titanium, aluminum, or niobium, 
2:60270 ee 


environment for solar maximum and solar 

minimum, 2:61167 (N—77—18983) 

Backscatter of hard x-rays in the solar atmosphere, 2:61168 (N— 
77—18984) 

Ims directory of spacecraft and experiment scientific contacts, 
2:61166 (N—77—18181) 

The astronomy spacelab payloads study: executive volume. 
Interim report, 2:61155 (N—77-20125) 

The high energy x-ray spectrum of the Crab Nebula observed 
from OSO 8, 2:61162 (N—77—18987) 

X-ray signatures: new time scales and spectral features, 2:61163 


Direct current transformer, 2:59024 (N—-77-20341) 

Mount for continuously orienting a collector dish in a system 
adapted to perform both diurnal and seasonal solar tracking, 
2:58757 

MSFC solar simulator test plane uniformity measurement, 2:58620 
(N—77—18558) 
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Solar absorption characteristics of several coatings and surface 
finishes, 2:58754 (N—77-20567) 
National Aeronautics and ae eiichaatton, Langley Station, Va. 
(USA). Langley Research Cen 
Analysis of the theory of high ex energy ion transport, 2:61490 (N— 
77-21018) 

Brazed borsic/aluminum structural panels, 2:60465 (N—77— 
18220) 

Preliminary study of tug-glider freight systems utilizing a Boeing 
747 as the tug, 2:60122 (N—77—18118) 

National Aeronautics and Space Administration, Moffett Field, Calif. 
(USA). Ames Research Center 
Discharge stabilization studies of CO laser gas mixtures in quasi- 

steady supersonic flow, 2:60645 (N—77-20428) 
United States transportation fuel economics (1975—1995), 2:59946 
(N—75-21154) 

a Aeronautics and Space Administration, Pasadena, Calif. 
Low cost solar energy collection system, 2:58753 (N—77-20566) 
Nuclear thermionic converter, 2:59572 (N—77—18891) 

Solar energy collection system, 2:58752 (N—77-20565) 

ational Bureau of Standards, Boulder, Colo. (USA). Cryogenics Div. 

Refrigeration for small superconducting devices, 2:60614 (AED- 
Conf—-76-559-005) 

National Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic 
Standards 


Radiation-hardness testing of electronic devices: a survey of 
facility dosimetry practices. Final report Jan—Sep 1976, 2:60809 
(AD-A—036669) 

National Bureau of Standards, Washington, D.C. (USA) 

Energy management guide for light industry and commerce, 
2:59947 (NBS-Handbook— 120) 

Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1, 1976—December 31, 
1976, 2:60722 (CONS/3800—2) 

National Bureau of Standards, Washington, D.C. (USA). Center for 

Building Technology 

Dynamic performance of a residential air-to-air heat pump, 
2:60102 (NBS-BSS—93) 

Evaluation of ventilation requirements and energy consumption in 
existing New York City school buildings. Building science series 
(final), 2:60116 (PB—266069) 

Stone preservatives: methods of laboratory testing and preliminary 
ane ma criteria. Final report, 2:60842 ae 

=. Center for Resource Recovery, Inc., Washington, D.C. 

Magnetic separation: recovery of saleable iron and steel from 

—— waste, 2:60731 (PB—266114) 
National Center, Ashville, N.C. (USA) 
Initial wind energy data assessment study, 2:58917 (PB—244132) 
National Research a D.C. (USA). Committee on 

Measurement of Energy Consum 

Energy consumption measurement: data needs for public policy, 
2:60045 (PB—266039) 

National Research Development Corp., London (UK) 

Pressurised fluidised bed combustion. Monthly technical progress 
report, May 1977, 2:58015 (FE—1511-41) 

National Research Inst. for Pollution and Resources, Kawaguchi, 

Saitama (Japan) 

Studies on drilling and crushing techniques for high temperature 
rocks, 2:58858 (CONF-770364—8) 

Naval Air Propulsion Test Center, Trenton, N.J. (USA). Propulsion 

Technology and Project Engineering Dept. 

Analysis and testing of JP-5 fuel derived from coal. Final report, 
2:57942 (AD-A—0366073) 

Naval Research Lab., Washington, D.C. (USA) 

Intense relativistic electron beam interaction with a cool theta- 
pinch plasma. Memorandum report, 2:61561 (AD-A—036308) 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 2 February 1977, 2:59139 
(NRL/NUREG—3512) 

Theory of swelling and irradiation creep, 2:61517 (CONF- 
770641—7) 

Two-dimensional numerical model of the near-field flow for an 
ocean thermal power plant. Part I. The theoretical approach 
and a laboratory simulation, 2:58651 ng hence 

New England Federal Regional Council (USA). Energy Resource 

Development Task Force 

Report on construction of a solid waste energy recovery facility: 
New England regulatory guide, 2:60730 (NP—22273) 

Report on emergency petroleum storage in New England, 2:58349 
(NP—22200) 
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Report on nuclear power plant delays in New England, 2:59399 
(NP—22263) 

Report on potential hydropower facilities in New England, 
2:60042 (TID—27724) 

New England Regional Commission, Boston, Mass. (USA) 

New England assessment of the ERDA plan, 2:59992 (NP— 
22178) 

New Mexico Univ., Albuquerque (USA) 

Quarterly literature review of hydrogen energy. A bibliography 
with abstracts, first quarter 1977, 2:58578 (NTISUB/A/023— 
77-001) 

New York State Legislative Commission on Energy Policy (USA) 

Establishing an energy policy for New York State, 1975, 2:59993 
(NP—22214) 

New York Univ., N.Y. (USA). Courant Inst. of Mathematical 

Sciences 

Magnetic confinement fusion energy research, 2:61722 (COO— 
3077-143) 

Wave propagation, the dynamics of elastic structures and stability, 
and neutron transport. Final report, 2:61554 (AD-A—036565) 

Nijverheidsorganisatie TNO, Apeldoorn (Netherlands) 

Hydrogen in the energy system of the Netherlands, a possibility 
for the future, 2:58577 (NP—21230) 

North Carolina State Univ., Raleigh (USA). Dept. of Mechanical and 

Aerospace Engineering 


An economic and performance design study of solar preheaters for 


domestic hot water heaters in North Carolina, 2:58743 (N—77- 
20559) 
North Carolina State Univ., Raleigh (USA). Dept. of Soil Science 

Nitrate absorption and strontium accumulation. Final report, 1 
August 1973—31 December 1976, 2:61013 (ORO—2410-41) 

Northwestern Univ., Evanston, Ill. (USA) 

Simulation of the cladding freezing during the loss of flow 
accident in a Gas-Cooled Fast Breeder Reactor, 2:59336 
(NUREG—0215) 

Northwestern Univ., Evanston, Ill. (USA). Dept. of Chemical 

Engineering 

Mechanisms of vapor explosions. Technical annual report, 
October 1976—July 1977, 2:59708 (COO—2512-11) 

Notre Dame Univ., Ind. (USA) 

Investigation of y-vibration and other sidebands in '® '® 16Er 

and '**Gd using the (a,2ny) reaction, 2:61401 
Nuclear Regulatory Co: ion, Washington, D.C. (USA) 

Indexes to Nuclear Regulatory Commission issuances, July— 
December 1976, 2:59400 (NRCI—76/INDEX-4) 

Nuclear power plants. Construction status report, data as of May 
31, 1977. Data for decisions, 2:59404 (NUREG—0030-77/6) 

Nuclear power plants. Construction status report, data as of June 
30, 1977. Data for decisions, 2:59405 (NUREG—0030-77/7) 

Nuclear Regulatory Commission issuances, 2:59401 (NTISUB/C/ 
142—77/004) 

Post-CHF heat transfer: a non-equilibrium, relaxation model, 
2:59566 (BNL-NUREG—22905) 

Power Reactor Docket Information, 2:59408 (NUREG/PRDI— 
77/7) 

Power Reactor Docket Information, 2:59409 (NUREG/PRDI— 
77/8) 

U.S. Nuclear Regulatory Commission budget estimates Fiscal 
Year 1978. Appropriations: salaries and expenses, 2:59410 (PB— 
264411 

Nuclear -_ Commission, Washington, D.C. (USA). Div. of 

Fuel Cycle and Material Safety 

Calculations of radiological consequences from sabotage of 
shipping casks for spent fuel and high-level wastes, 2:60629 
(PB—267377) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Inspection and Enforcement 

Monthly inspection summary report, 2:59033 (NUREG—0025-17) 

Monthly inspection summary report, 2:59402 (NUREG—0025-15) 

Monthly inspection summary report, 2:59403 (NUREG—0025-16) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Information and Program Control 

Report to Congress on abnormal occurrences, January—March 
1977, 2:59406 (NUREG—0090-7) 

Nuclear R Washington, D.C. (USA). Office of 

Nuclear Material Safety and Safeguards 

Operation of Bear Creek Project, Rocky Mountain Energy 
Company. Docket no. 40-8452. Final environmental statement, 
2:58460 (PB—267375) 
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Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Nuclear Reactor Regulation 


Interim technical report on BWR feedwater and control rod drive 
return line nozzle cracking, 2:59142 (NUREG—0312) 

Technical report on de power supplies in nuclear power plants, 
2:59574 (NUREG—0305) 

Technical report on material selection and processing 
for BWR coolant pressure boundary piping, 2:59143 
(NUREG—0313) 


Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
State Programs 


Improving regulatory effectiveness in federal/state siting 
Preliminary staff report, 2:59638 (PB—267288) 

Success factor evaluation panel. Improving regulatory 
effectiveness in federal/state siting actions, 2:59407 (NUREG— 
0196) 

Nuklear-Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau 

(Germany, F.R.) 

System study: radioactive wastes in the Federal Republic of 
Germany. SRA 1, accumulation of radioactive wastes in the 
Federal Republic of Germany, 2:58507 (ERDA-tr—306) 


actions. 


Oo 


Oakland Univ., Rochester, Mich. (USA) 

Mechanisms for radiation damage in DNA. Progress report, 

August 1, 1976—October 31, 1977, 2:61014 pot mama 
Oakland Univ., Rochester, Mich. (USA). Dept. of Chemistry 

Mechanisms for radiation damage in DNA constituents and DNA: 
reactions of the N:-substituted thymine 7r-cation radicals, 
2:60564 (COO—2364-11) 

Oak Ridge Associated Universities, Inc., Tenn. (USA) 

Environmental effects of energy - abstracts of selected projects 
supported by EPA funds. Interim report, 2:60847 (PB—266923) 

Oak Ridge Associated Universities, Inc., Tenn. (USA). Special 

Training Div. 

Energy sources for the future, 2:60950 (CONF-760744—) 

Oak Ridge Gaseous Diffusion Tenn. (USA) 

Determination of trace iodine in refrigerant 114-B2, 2:58475 (K/ 
TL—631) 

HEXERE12: computer program for the transient thermal- 
hydraulic analysis of high temperature gas-cooled reactors, 
2:59720 (K/CSD/TM—3) 

Principal a testing for a 2:58452 (K/UR—7) 

Oak Ridge National Lab., Tenn. (USA: 

1972 preliminary safety analysis ett based on a conceptual 
design of a proposed repository in Kansas, 2:58526 (ORNL/ 
TM—5764) 

Activities of the Shielding Subcommittee of the ENDF/B Cross 
Section Evaluation Working Group, 2:61849 (CONF-770401— 
26) 

Applied health physics and safety annual report for 1976, 2:60551 
(ORNL—S5310) 

Blockages in LMFBR fuel assemblies: a review of experimental 
and theoretical studies, 2:59743 (ORNL/TM—5839) 

Characterization of organics in aqueous streams of coal conversion 
processes, 2:57864 (CONF-770810—4) 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM—6003) 

Computerized photographic information filing and retrieval 
system (PIFS), 2:61852 (ORNL/TM—6039) 

Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: conversion of recycle uranium to UFe, 2:58545 (ORNL/ 
NUREG/TM—37) 

Corrosion of 2 1/4 Cr-1 Mo steel and other alloys in chloride- 
contaminated steam, 2:60393 (ORNL—5268) 

Creep deformation and rupture behavior of type 304/308 stainless 
steel structural weldments, 2:60271 (ORNL—S5265) 

Creep-rupture properties of decarburized and aged 2 1/4 Cr—1 
Mo steel, 2:60330 (ORNL—5292) 

Cross sections for the Nb(n,xn) and Nb(n,xy) reactions between 1 
and 20 MeV, 2:61392 (ORNL/TM—5829) 

Cryogenic power transmission technology: cryogenic dielectrics. 
Final report, November 1, 1972—September 30, 1976, 2:59027 
(ORNL/TM—5941) 
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Design and analysis of multicavity prestressed concrete reactor 
vessels, 2:59217 (CONF-770807—32) 

Determination of fission product and heavy metals inventories in 
FTE-4 fuel rods by a grind-burn-leach flowsheet, 2:58486 
(ORNL/TM—5756) 

Dimensional analysis of solids transport and dispersion in a rotary 
kiln, 2:58487 (ORNL/TM—S5898) 

Dynamic tests to determine heat transfer and flow in simulated 
LMFBR fuel bundles, 2:59339 (ORNL/TM—4829) 

Effect of a steam electric generating station on the emergence 
timing of Mayfly, Hexagenia bilineata (Say), 2:61073 (CONF- 
770830—1) 

Effect of irradiation on the critical currents of alloy and 
compound superconductors, 2:60409 (CONF-770649—2) 

Effect of solute additions on the swelling of an Fe—7.5 Cr—20 Ni 
alloy, 2:60408 (CONF-770641—5) 

Effects of nuclear electromagnetic pulse (EMP) on nuclear power 
plants, 2:59735 (ORNL—S5029) 

Elevated-temperature benchmark tests of simply supported beams 
and circular plates subjected to time-varying loadings, 2:59575 
(ORNL—S5301) 

Elevated-temperature fatigue characterization of transition joint 
weld metal and composite material in support of LMFBR steam 
generator development, 2:60268 (CONF-770524—3) 

Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM— 
5890) 

Environmental aspects of the transuranics: a selected, annotated 
bibliography, 2:60858 (ORNL/EIS—91/V8) 

Evaluation of inelastic analysis methods, 2:59318 (CONF- 
770807—21) 

Fission product beta and gamma energy release. Quarterly 
progress report for January—March 1977, 2:61466 (ORNL/ 
NUREG/TM—121) 

Fluid-dynamical model for heavy-ion reactions in three 
dimensions, 2:61481 (CONF-770602—2) 

Growth of electric heating in the TVA area, 2:60035 (ORNL/ 
CON—12) 

HEATINGS: an IBM 360 heat conduction program, 2:60696 
(ORNL/CSD/TM—15) 

Heavy ion reactions: an experimental vista, 2:61480 (CONF- 
770602—1) 

Hydrocarbonization process evaluation report. Volume I. 

tual design and cost estimate of a commercial-scale 
facility, 2:57885 (ORNL—5212(Vol.1)) 

In vivo—in vitro studies of the evolution of epithelial neoplasia, 
2:60971 (CONF-770130—1) 

In-core nuclear heating rates easily measured with proven 
calorimetric instruments, 2:59568 (CONF-77061 1—20) 

Introductory remarks, 2:61076 (CONF-770501—3) 

Investigation of the effects of some safety system modifications on 
the safety of the HFIR, 2:59664 (ORNL/TM—5738) 

Ion induced optical emission for surface and depth profile analysis, 
2:61193 (CONF-770642—8) 

Ion microprobe investigation of the high temperature 
decalibration of AlzOs insulated Pt-Rh thermocouples, 2:60355 
(CONF-770575—2) 

July 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 2.59742 
(ORNL/NUREG/TM— 141) 

Life sciences information within the biomedical sciences section: 
information center complex, 2:61077 (CONF-7605159—2) 

Macroscopic sample effects on the pyrolysis of bituminous and 
subbituminous coals at underground coal gasification heating 
rates, 2:57859 (CONF-770652—10) 

Mass transport in molten salt electrochemical cells, 2:60557 
(ORNL/MIT—249) 

Mathematics and Statistics Research nt progress report 
for period ending June 30, 1977, 2:61837 (ORNL/CSD—27) 

Measurement and calculation of secondary gamma rays resulting 
from exposure of Fe, Pb, and HzO to the ARERR-1 spectrum, 
2:61503 (ORNL/TM—5678) 

Measurement of the neutron 


in a CRBR prototypic 
coolant pipe chaseway, 2:59341 (ORNL/TM—5901) 
ae study of ferrite sigma transformation using 
colloid, microprobe analysis, and color etching, 
: 60294 (CONF-760731—7) 
Mild hydrocarbonization of western coal, 2:57850 (CONF- 
770831—1) 
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Model of iodine transport and reaction kinetics in a nuclear fuel 
reprocessing plant, 2:58485 (ORNL/NUREG—16) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, 2:59740 (ORNL/ 
NUREG/TM—130) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, May 1977, 
2:59145 (ORNL/NUREG/TM— 126) 

Neutron Physics Division progress report for period ending 
February 28, 1977, 2:61326 (ORNL—5280) 

Nitric acid leaching of radium and other significant radionuclides 
from uranium ores and tailings, 2:58516 (ORNL/TM—5944) 
Nondestructive testing development program quarterly progress 

report for period ending June 30, 1977, 2:59337 (ORNL—5322) 

Oak Ridge Research Reactor quarterly report, January—March 
1977, 2:59666 (ORNL/TM—5998) 

Oak Ridge Research Reactor quarterly report, October, 
November, and December of 1976, 2:59665 (ORNL/TM—5965) 

ORCHIS: Oak Ridge Computerized Hierarchical Information 
System: its evolution, use, and users, 2:61850 (CONF-770525— 
4) 

ORCODE.77: a computer routine to control a nuclear physics 
experiment by a PDP-15 + CAMAC system, written in 
assembler language and including many new routines of general 
interest, 2:61529 (ORNL/NUREG/TM—99) 

ORTAP: a simulator of high temperature gas-cooled reactor 
nuclear steam supply system dynamics, 2:59215 (CONF- 
770728—1) 

Physical effects of entrainment: current research at ORNL, 
2:60930 (ORNL/TM—5948) 

Potassium vapor topping cycle. Technical progress report, 
October 1, 1976—December 31, 1976, 2:58958 (ORNL-TM— 
5954) 

Power plant siting; an application of the nominal group process 
technique, 2:60944 (ORNL/NUREG/TM-—8%1) 

Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670— 
1) 

Properties of extruded fuel rods for HTGR applications, 2:59214 
(CONF-770701—4) 

PuO:z dissolution problem for LWR plutonium recycle and 
LMFBR fuels: fabrication and reprocessing problems and their 
resolution, 2:58488 (ORNL/TM—5903) 

PWR blowdown heat transfer separate-effects program: Thermal- 
Hydraulic Test Facility experimental data report for test 100, 
2:59738 (ORNL/NUREG/TM— 114) 

Quarterly progress report on blowdown heat transfer separate- 
effects program for January—March 1977, 2:59737 (ORNL/ 
NUREG/TM—109) 

Quarterly: progress report on the creepdown and collapse of 
zircaloy fuel cladding, July 1976—March 1977, 2:59739 
(ORNL/NUREG/TM— 125) 

Quarterly progress report on the zirconium metal—water 
oxidation kinetics program sponsored by the NRC Division of 
Reactor Safety Research, April—June 1977, 2:59741 (ORNL/ 
NUREG/TM—132) 

Radiation protection and shielding standards, 2:61511 (CONF- 
770401—25) 

Reactivity from power spectral density measurements with ***Cf, 
2:59340 (ORNL/TM—S5475) 

Recent electroanalytical studies in molten fluorides, 2:60532 
(CONF-7608 1 10—1) 

Reduction of AlOs in niobium—lithium systems at 1000°C, 
2:60535 (ORNL/TM—S5828) 

Reference test problems for the VENTURE neutronics and 
related computer codes, 2:59540 (ORNL/TM—5887) 

RSIC after 14 years: where do we go from here, 2:61494 (CONF- 
770401—27) 

Runaway modeling in ORMAK and TNS, 2:61627 (ORNL/TM— 
5905) 

SENDIN and SENTINEL: two computer codes to assess the 
effects of nuclear data changes, 2:59541 (ORNL/TM—5946) 

Shielded scanning electron microscope for radioactive samples, 
2:60524 (CONF-770735—1) 

Shift-share analysis revisited: the allocation effect and the stability 
of regional structure, 2:59889 (ORNL/TM—5918) 

Silica precipitation and scaling in a dynamic loop system, 2:58865 
(CONF-770310—5) 
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Simulation of irradiation creep, 2:60501 (CONF-770641—6) 

SLC primer for Russian translation users, 2:61836 (ORNL/CSD— 
24) 

Structural integrity of materials in nuclear service: a bibliography, 
2:59338 (ORNL/NUREG/NSIC— 140) 

Studies of californium metal at high pressure by x-ray diffraction, 
2:60295 (CONF-770717—1) 

Study of community leaders in a nuclear host community: local 
issues, expectations and support and opposition, 2:60945 
(ORNL/TM—S997) 

Study of KLL Auger processes for light elements above Z = 10, 
2:61203 (CONF-770579—1) 

Subsurface investigation of the Energy Systems Research 
Laboratory site at Oak Ridge National Laboratory, 2:60878 
(ORNL/TM—S5695) 

Test of 6-in.-thick pressure vessels. Series 4: intermediate test 
vessels V-5 and V-9 with inside nozzle corner cracks, 2:59144 
(ORNL/NUREG—7) 

Theory for site-site pair distribution functions of molecular fluids. 
II. Approximations for the Percus—Yevick site-site direct 
correlation functions, 2:61184 (CONF-770454—1) 

Theory of swelling and irradiation creep, 2:61517 (CONF- 
770641—7) 

Thermal design and analysis of the HTGR fuel element vertical 
carbonizing and annealing furnace, 2:59235 (ORNL/ENG/ 
TM—1) 

Thermal shock studies associated with injection of emergency 
core coolant in pressurized water reactors, 2:59707 (CONF- 
770807—29) 

Thermal-stress analysis of HTGR fuel and control rod fuel blocks 
in in-block carbonization and annealing furnace, 2:59216 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a —— thesaurus of terms. Subject descriptors and qualifi- 
ers (subhead ) are selected and presented in the following format: 
SUBJEC’ DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
hrase, if it appears additional information would be helpful. In cases 
or which the title contains little or no information related to the 

subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 

"See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
UHV AC SYSTEMS 
AC SYSTEMS/VOLTAGE REGULATORS 
Control characteristics of HVDC link connected to weak ac 
system, 2:59022 
ACCELERATOR FACILITIES/VACUUM SYSTEMS 
Modification for sealing Dependex fittings with copper, 2:60753 
CCELERATORS 


A 
See also BETATRONS 
ELECTRON-RING ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
STORAGE RINGS 
ACCELERATORS/RESEARCH PROGRAMS 
E-Division activities report: FY 1977 (Lawrence Livermore 
Laboratory), 2:61327 (UCID-17271-77) 
(OMETERS/TEMPERATURE EFFECTS 
Effect of a bridge balance network on a semiconductor pressure 
transducer, 2:60726 (UCID-17547) 


ACCLIMATION 
See BIOLOGICAL ADAPTATION 
CES 


See QUARKS 
ACETALDEHYDE/PHOTOCHEMISTRY 
Calculation of selected photolytic rate constants over a diurnal 
a Ep computer — 2:60844 (PB-266739) 
ACETA 


Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and glycine. Progress ab ck September 1, 
1976-July 1, 1977 (5 MeV electrons), 2:60565 (COO- P221-43) 


ACETATES/RADIOLYSIS 
Pulse radiolytic te ne of peroxy radicals in aqueous 
solutions of acetate and ne. Progress September 
1976-July 1, 1977 (5 Me ovate 2: 5e0568 (COO 3221-43)” 
ACETIC ACID ESTERS/VISCOSITY 
Experimental mr ce of dynamic viscosity of ethyl acetate at 
ifferent tem oe —- 2:58328 
ACETYLCHO 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
ACETYLENE/CHEMICAL RADIATION EFFECTS 
Tritium concentration and fixation. Budget activity No. BD 
0301030. Progress report for October 1-December 31, 1973, 
2:58509 (BNL-18648) 
ACETYLENE/POLYMERIZATION 
Tritium concentration and fixation. Budget acitvity No. BD 
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or polymer-impregnated concrete), 2:58511 (BNL-19303) 
ACETYLENE/USES 
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(CONF-770430-P2(Draft)) 
ACID MINE DRAINAGE/ENVIRONMENTAL EFFECTS 
Acid mine drainage: present — and alternate future strategies 
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ACID MINE DRAINAGE/WASTE PROCESSING 
Acid mine drainage: present impact and alternate future strategies 
(5 refs), 2:57962 (ORO-5261-1) 
ACID PHOSPHATES/RADIOLYSIS 
Reactions of phosphate radicals with organic compounds (Gamma 
rays and electron beams), 2:60572 
CIDITY 


See PH VALUE 
ACIDIZATION/MATHEMATICAL MODELS 
Problem of modeling the process of neutralization during acid 
treatment of borehole face zone, 2:58156 
ACPR Coss Beles Eaenuoraeiiine 
Annular Core Pulse Reactor u; uarterly report, January- 
March 1977, 2:59669 (SAN) 17-0610) 
Annular core pulse reactor upgrade. Quarterly report, October- 
December 1976, 2:59667 (SAND-77-0053) 
ACPR REACTOR/REACTOR CORES 
Annular Core Pulse ee quarterly report, January- 
March 1977, 2:59669 (SA 77-0610) 
ACTH/LABELLED COMPOUNDS 
Tritiation of protein hormones. Progress report, 2:61009 (COO- 
3105-6) 
ACTINIDES/RADIOACTIVE WASTE PROCESSING 
— and technology for partitioning, 2:58512 (BNWL-SA- 
5336) 
ACTINIUM 226/ENERGY LEVELS 
Nuclear Data sheets for A=226, 2:61427 
ACTINIUM 230/ENERGY LEVELS 
Nuclear data sheets for A=230, 2:61428 
ACTINIUM 232/ENERGY LEVELS 
Nuclear data sheets for A=232,236,240, 2:61429 
ACTIVATED CARBON/PRODUCTION 
Granular activated carbon manufacture from sub-bituminous coal 
mixed with concentrated inorganic acid without pitch (Patent), 
2:57940 


ACTIVATED CARBON/SORPTIVE PROPERTIES 
Method for the removal of radioactive noble oy from the 
exhaust air of nuclear reactors (Patent), 2:5 
ACTIVATION ANALYSIS 
In situ x-ray fluorescence and californium-252 neutron activation 
analysis for marine and terrestrial mineral exploration, 2:60514 
(BNWL-SA-5926) 





ACTIVATION DETECTORS 


ACTIVATION DETECTORS 
Neutron diagnostic system for particle beam fusion experiments, 
2:61792 (SAND-77-0916) 
ACYLATION/BIOLOGICAL RADIATION EFFECTS 
Nicotinic acid and rene mT induced alteration of early 
postradiation structu id functional changes in tRNA and 
aminoacyl-tRNA synthetases (X radiation, rats), 2:61048 
ADENINES/BIOLOGICAL EFFECTS 
Effects of adenine, ADP, and ATP on level of DNP breakdown, 
levels of labile and inorganic phosphate in irradiated rat 
thymocytes (Gamma radiation), 2:61056 
ADENOSINE/BIOCHEMICAL REACTION KINETICS 
Separation of effects of adenosine on energy metabolism from 
those on cyclic AMP in rat thymic lymphocytes, 2:60960 
ADENOSINE DIPHOSFHATE 


See ADP 

ADENOSINE MONOPHOSPHATE 
See AMP 

ADENOSINE TRIPHOSPHATE 
See ATP 


ADGEZATOR 

See ELECTRON-RING ACCELERATORS 
ADIABATIC PROCESSES/TEMPERATURE DISTRIBUTION 
TRND 16000 for DTF-IV (DTF-71 version), 2:61504 

(SAND-7 
ADIABATIC TOROIDAL COMPRESSORS 
in See ATC DEVICES 
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Effects of adenine, ADP, and ATP on level of DNP breakdown, 
levels of labile and inorganic phosphate in irradiated rat 
thymocytes (Gamma radiation), 2:61056 

IRENAL GLANDS/BIOLOGICAL RADIATION EFFECTS 
Distinctive features in postnatal development of rabbit adrenals 
following intrauterine radiation, 2:61065 

ADRENAL GLANDS/MORPHOLOGICAL CHANGES 

Distinctive features in postnatal development of rabbit adrenals 
following intrauterine radiation, 2:61 

ADRENAL GLANDS/RADIOISOTOPE SCANNING 

Radiopharmaceuticals for diagnosis and treatment. Progress 
rt, August 1, 1976-July 31, 1977 (Adrenal scintiscanning), 
60989 (COO-2i31- 5) 
ADRENAL GLANDS/SCINTISC G 
New and superior adrenal imaging agent, '*I-68-iodomethyl-19- 
nor-cholesterol (NP-59): evaluation in humans, 2:60993 
ADRENOCORTICOTROPIC HORMONE 
See ACTH 

ADRIATIC SEA/NATURAL GAS DEPOSITS 

Satellite navigation in seismic-geophysical research of the Adriatic 
offshore area, 2:58054 

ADRIATIC SEA/PETROLEUM DEPOSITS 

Satellite navigation in seismic-geophysical research of the Adriatic 
offshore area, 2:58054 
IRBENTS 


See also CHARCOAL 
ADSORBENTS/PERFORMANCE 
Confinement of airborne radioactivity. Progress report: January- 
December 1976, 2:59687 (DP-1463) 
ADSORBENTS/PRODUCTION 
Production of adsorbents from clay minerals for treatment of 
petrochemicals, 2:58213 
ADSORPTION/MATHEMATICAL MODELS 
Orientational epitaxy in adsorbed monolayers, 2:60474 (BNL- 
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ADV. REACTIVITY 
See ARMF-1 REACTOR 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
OSOLS 


See also RADIOACTIVE AEROSOLS 
AEROSOLS/AERODYNAMICS 
Characteristics of agglomerates of sodium o: 


ae eapet € (LMFBR), 2:59272 2 BMNORED.I97 
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‘ACTS 
demand and related climate change, 2:59911 


AEROSOL S/MON{TORING 
New laser aerosol detector and monitor for use on high pressure 
ane pt edeereer ig ny tpt — ya 
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AEROSOLS/ ATION SCAVENGING 
— >. ice scavenging (Aerosol scavenging), 2:60850 (UCRL- 
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AEROSOLS/SYNTHESIS 
Formation and stability of sulfite species in aerosols, 2:60836 
(COO-2988-5) 
AEROSOLS/X-RAY FLUORESCENCE ANALYSIS 
RANN utilization experience (case studies 22 through 31). Final 
= 2:60841 (PB-263682) 
‘A 


See also CAMEROON 
CONGO PEOPLES REPUBLIC 
EGYPTIAN ARAB REPUBLIC 
GABON 
LIBYA 
NIGERIA 
SOUTH AFRICA 
ZAMBIA 
AFRICA/GEOTHERMAL EXPLORATION 
Geothermal zone of Lake Assal (F.T.A.I.): geochemical and 
experimental studies, 2:58810 
AFRICA/HYDROTHERMAL SYSTEMS 
Geothermal zone of Lake Assal (F.T.A.I.): geochemical and 
experimental studies, 2:58810 
AFRICA/OIL FIELDS 
Comparative study of the formation and expulsion of petroleum in 
diverse geologic provinces, 2:58083 
AFTERGLOW/G CODES 
GLOWCODE: a one-dimensional code for the simulation of 
plasma afterglows, 2:61648 
AFTERGLO W/PLASMA SIMULATION 
GLOWCODE: a one-dimensional code for the simulation of 
lasma afterglows, 2:61648 
A -HEAT 
Decay heat measurements by fast-response boil-off calorimetry 
(BWR; PWR), 2:59724 (LA- UR-77-1758) 
Evaluation of fission product afterheat. Quarterly report 1 Oct 76- 
31 Dec 76, 2:59542 ((PB-267578) 
AGGLOMERATING ASH PROCESS/ASHES 
Characteristics of ash agglomerates from an ash-agglomerating 
gasifier (9 refs), 2:57858 (CONF-770510-10) 
AGGLOMERATING ASH PROCESS/PROCESS 
DEVELOPMENT UNITS 
Agglomerating burner gasification process. Design, seer me 
and operation of a 25-ton-a-day process per ment uni 
Quarterly report, January-March 1977, 2: 57866 | (FE 151358 
AGR TYPE REACTORS/REACTOR COMMISSIO 
=. in commissioning advanced souuniee than road 
2:592 
AGRICULTURE/ECONOMICS 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume TC n- 
depth analysis of 78 industries), 2:58733 (COO/2829-1) 
AGRICULTURE/WATER REQUIREMENTS 
Industrial water availability: western states opportunities and 
problems (Colorado River Basin area of Wyoming and 
interstate water compacts), 2:60936 
Regional crop water use, Imperial Valley: a summary of available 
measured data, plus estimates for all crops with significant 
acreages, 2:61011 (UCRL-13742) 
AIR 


See also SURFACE AIR 
AIR/CORROSIVE EFFECTS 
Metallic corrosion in mining industry (9 refs.), 2:57990 
AIR/DAILY VARIATIONS 
Atmospheric transport and dispersal at a site dominated by 
complex terrain, 2:60854 
Al (ON CHANNELING 
Microwave cross section of an ionized channel, 2:61492 (UCID- 
17238(Rev.1)) 
AIR/RADIATION MONITORING 
Applied health physics and safety annual report for 1976, 2:60551 
(ORNL-5310 
AIR/RADIATION TRANSPORT 
Microwave cross section of an ionized channel, 2:61492 (UCID- 
17238(Rev.1)) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/ENERGY CONSUMPTION 
Low-energy air conditioning, 2:60099 
AIR CONDITIONING 
See also SOLAR A AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSERVATION 
Energy conservation in home ing and cooling, 2:60111 
AIR CONDITIONING/WASTE T 
Recuperation of heat from the exhaust air of heating and air 
— installations through regenerative heat exchange, 


airborne radioactivity. Progress report: J - 
eoaar 1976, 2:59687 (DP.1463) _—e 
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AIR FILTERS/EVALUATION 
Evaluation of ceramic filters for high-temperature/high-pressure 
fine particulate control. Final report Dec 75-Jun 76, 2:59003 
(PB-266093) 
AIR FILTERS/PERFORMANCE TESTING 
Multiple HEPA filter test methods, January-December 1976, 
2:60622 (LA-6852-PR) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/THERMAL EFFICIENCY 
Effectiveness of employing means of preheating air at existing 
thermal power stations, 2:58990 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Global energy demand and related climate change, 2:59911 
(CONF-760744-) 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Effects of atmospheric pollutants on human physiologic function. 
Final report 1 Jun 71-Jun 76, 2:61097 (PB-265846) 
AIR POLLUTION/FUNCTIONAL MODELS 
Atmospheric transport and dispersal at a site dominated by 
complex terrain, 2:60854 
AIR POLLUTION/HEALTH HAZARDS 
Effects of atmospheric pollutants on human physiologic function. 
Final report 1 Jun 71-Jun 76, 2:61097 (PB-265846) 
AIR POLLUTION/ISOTOPE DATING 
Record of the accumulation of sediment and trace metals in a 
Connecticut, U.S.A., salt marsh (Dating deposition of trace 
metals from polluted air masses), 2:60837 (COO-3573-22) 
AIR POLLUTION/POLLUTION CONTROL 
Emissions from compressor stations, 2:58313 
AIR POLLUTION/POLLUTION CONTROL EQUIPMENT 
Process for removing nitrogen oxide from a waste gas (Patent), 
2:60852 
AIR POLLUTION/REGIONAL ANALYSIS 
Regional air pollution impact: a dispersion methodology 
developed and applied to energy systems, 2:60839 (IIASA-RM- 
76-22) 
AIR POLLUTION/SOCIAL IMPACT 
Social effects of atmospheric emissions, 2:58999 
AIR POLLUTION ABATEMENT 
Electrical energy conservation as a sulfur dioxide-sulfate air 
pollution control strategy, 2:60855 
State environmental programs: a compendium of Federal and state 
programs prepared for the Congressional delegations, 2:59915 
(PB-266045) 
AIR POLLUTION ABATEMENT/BIBLIOGRAPHIES 
Energy and environmentally appropriate technologies: a 
selectively annotated bibliography. Council of Planning 
Librarians exchange bibliography 1126, 2:59914 (NP-22144) 
AIR POLLUTION ABATEMENT/ECONOMIC IMPACT 
Regional considerations of the Clean Air Act, 2:59917 
AIR POLLUTION ABATEMENT/GAS TURBINES 
Catalytic combustion for the automotive gas turbine engine, 
2:602 14 (CONF-770430-P 1(Draft)) 
AIR POLLUTION ABATEMENT/GOVERNMENT POLICIES 
Regional considerations of the Clean Air Act, 2:59917 
AIR POLLUTION CONTROL/DATA PROCESSING 
uter codes for processing data from coal-fired power plants 
oPROGE, PROGX, PROGW, FM77, and FM88 Computer 
Codes), 2:59005 (UCID-17478) 
= temper CONTROL/ENERGY CONSUMPTION 
cost of NOx control, 2:59009 
AIR Pt LLUTION CONTROL/TECHNOLOGY ASSESSMENT 
Emission control in power plants and industrial furnaces, 2:59006 
Survey of emissions control and combustion equipment data in 
industrial process heatirg. Final report Jun 1974-Nov 1975, 
2:60840 (PB-263453) 
AIR POLLUTION MONITORS/BIBLIOGRAPHIES 
Determination of atmospheric gaseous and particulate sulfur 
— (Atmospheric SO, sampling, calibration, and data 
), 2:60834 (BNL-23103) 
AIR POLL ON MONITORS/CALIBRATION 
Determination of atmospheric gaseous and particulate sulfur 
compounds (Atmospheric SO: sampling, calibration, and data 
processing), 2:60834 (BNL-23103) 
Electrical aerosol analyzer: calibration and performance, 2:60835 
(COO-1248-52) 
Gas turbine emission measurement instrument calibration, 2:60853 
AIR POLLUTION MONITORS/MEETINGS 
Gas turbine emission measurement instrument calibration, 2:60853 
a ee ae ANALYSIS 
considerations of the Clean Air Act, 2:59917 
AIR AAMPLERS/PERFORMANCE TESTING 
Determination of atmospheric gaseous and particulate sulfur 
compounds (Atmospheric SO: sampling, calibration, and data 
processing), 2 “60834 | (BNL-23103) 


ALASKA/ICE 


AIRCRAFT/ENERGY CONSUMPTION 

Federal perspective on transportation energy use and 

conservation, 2:60120 
AIRCRAFT/FUEL CONSUMPTION 

Design and performance of oo efficient propellers for Mach 
0.8 cruise, 2:60127 (N-77-201 

United states = eneral aviation. Fipgal technical report 1959-1975, 
2:60121 (A ae 

AIRCRAFT/FUEL ECONOMY 

Preliminary study of tug-glider freight systems utilizing a Boeing 
747 as the tug, 2:60122 (N-77-18118) 

Research requirements to reduce empty weight of helicopters by 
use of advanced materials, 2:60123 (N-77-18130) 

Research requirements for development of regenerative engines 
for helicopters, 2:60126 (N-77-18155) 

Simulator evaluation of optimal thrust management/fuel 
conservation strategies for airbus aircraft on short haul routes. 

Final report, Mar. - Nov. 1976, 2:60125 (N-77-18137) 

Vehicle design evaluation program (VDEP: a computer p’ 
for weight sizing, economic, performance and vr poe 
of fuel-conservative aircraft, multibodied aircraft and 
i in using both jp and alternative fuels, 2: sole (N-77- 

AIRCRAFT/FUEL SYSTEMS 

Fuel subsystem for LHe aircraft: R and D requirements, 2:58592 
AIRCRAFT/HYDROGEN FUELS 

Fuel subsystem for — aircraft: R and D requirements, 2:58592 
AIRCRAFT/WEIG 

Research pln rae to reduce empty —_—_ of helicopters by 
use of advanced materials, 2:60123 (N-77-18130) 

Research requirements for development of regenerative engines 
for helicopters, 2:60126 (N-77-18155) 

Vehicle design evaluation program (VDEP: a computer — 
for weight sizing, economic, performance and mission ysis 
of fuel-conservative aircraft, multibodied aircraft and large 
Ti an using both jp and alternative fuels, 2:60124 (N-77- 

AIRCRAFT COMPONENTS/DESIGN 

Design and performance of ener; soasy efficient propellers for Mach 

0.8 cruise, 2:60127 (N-77-201 
AIRCRAFT COMPONENTS/PERFORMANCE 
Design and performance of energy efficient propellers for Mach 
0.8 cruise, 2:60127 (N-77-20109) 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS/AERODYNAMICS 
Analysis of the wind-driven reciprocator, 2:58937 
AIRFOILS/CONFIGURATION 
Analysis of the wind-driven reciprocator, 2:58937 
ALABAMA/GEOTHERMAL LORATION 
Geothermal exploration from deep-well data, 2:58826 
ALABAMA/NATURAL GAS INDUSTRY 

Oil and gas report 1. General order prescribing rules and 
regulations governing the conservation of oil and es 
Alabama and oil and gas laws of Alabama with id Gas 
Board forms, 2:58306 (NP-22112) 

ALABAMA/PETROLEUM INDUSTRY 

Oil and gas report 1. General order prescribing rules and 
regulations governing the conservation of oil mys pty 
Alabama and oil and gas laws of Alabama with Oil and Gas 
Board forms, 2:58306 (NP-22112) 

ALARM SYSTEMS/BIBLIOGRAPHIES 

a wraps alarm communication systems, 2:60819 (SAND- 

7 
ALARM SYSTEMS/SECURITY . 

Survey of secure alarm communication systems, 2.60819 (SAND- 

76-0550) 
ALASKA/AIR QUALITY 

Environmental quality profile 1976. Technical supplement: 

Alaska, 2:60845 (PB-266845) 
ALASKA/COAL MINING 

Coal as fuel for Barrow, Alaska: a preliminary study of mining 

costs, 2:58022 (PB-266766) 
ALASKA/COASTAL WATERS 

Characteristics of nearshore oceanographic environment of Arctic 

Alaska, 2:61130 
ALASKA/ELECTRIC POWER 

ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 

ALASKA/FOSSIL-FUEL POWER PLANTS 

ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 

ALASKA/ICE 

Dynamics of breakup in shorefast ice, 2:61144 

Ice scour on northern Continental Shelf of Alaska, 2:61143 

Impingement of sea ice on the north coast of Alaska, 2:61132 





ALASKA/NATURAL GAS DEPOSITS 


Measurements of tide- and temperature-generated stresses in 
shorefast sea ice, 2:61121 
ALASKA/NATURAL GAS DEPOSITS 
Oil and gas developments in Arctic North America, 2:58105 
ALASKA/PETROLEUM DEPOSITS 
Oil and gas developments in Arctic North America, 2:58105 
ALASKA/RIVERS 
Breakup flooding and nutrient source of Colville River delta 
during 1973, 2:60913 
Colville River and the Beaufort Sea: some interactions, 2:61 109 
Riverbank forms of the Colville River delta, 2:61111 
ALASKA/TERRESTRIAL ECOSYSTEMS 
Investigations of physical processes affecting leaf temperature 
profiles and primary production in the red mangrove ecosystem 
and research on the dynamics of arctic tundra ecosystems, 
modification 10. Final report, 1 November 1975-31 October 
1976 (Tundra ecosystms in Alaska), 2:60865 (SAN-807X7) 
ALASKA/WATER QUALITY 
Environmental roe profile 1976. Technical supplement: 
Alaska, 2:60845 os — ) 
ALASKA/WIND PO 
Study of Alaskan ales power and its possible applications. 
pmo progress report 1 Oct-31 Dec 1975, 2:58927 (PB- 
263695) 


ALASKA OIL PIPELINE/PUMPING 
Pump-drive system for Trans-Alaska oil pipeline, 2:58316 
ALBERTA/NATURAL GAS FIELDS 
mp production results from careful selection of automation 
tem end devices, 2:58190 
ALBERTA/NATURAL GAS PROCESSING PLANTS 
Rosevear gas plant, 2:58375 
ALBERTA/OIL FIELDS 
Improved production results from careful selection of automation 
system end devices, 2:58190 
South Swan Hills solvent flood, 2:58185 
ALBERTA/OIL SAND INDUSTRY 
Oil sands: Canada’s first answer to the energy shortage, 2:58415 
ALCATOR DEVICE/RESEARCH PROGRAMS 
Annual status report 31 December 1975, 2:61613 (Rijnhuizen- 
ASR-1975) 
ALCOHOLS 
See also METHANOL 
ALCOHOLS/CRITICAL HEAT FLUX 
Generalized equation for critical heat fluxes in free-convection 
boiling of liquids, 2:60698 
ALCOHOLS/U: 
(GONE. Fos in SOFMDen)” alcohol fuel application, 2:60250 


ALFVEN WA 
Alfven wave - experiment of a high beta plasma, 2:61705 
ALFVEN WAVES/DAMPIN AMPING 
Kinetic Alfven waves in turbulent plasmas, 2:61586 
ALFVEN WAVES/EXCITATION 
Parametric excitation and amplification of Alfven waves in wall 
stabilized d.c. arcs, 2:61707 
ALGAE 
See also LICHENS 
ALGAE/BIOLOGICAL EFFECTS 
Reestablishment of a benthic community following natural 
defaunation ee of une tide (dinoflagellates) on defaunation 
in Tampa Bay), 2:6089 
ALGAE/BIOLOGICAL RADIATION EFFECTS 
ey ge radiation on lichens and lichen-forming fungi 
— ao e, 2:61028 (COO-2085-18) 
“a f lead on the growth of f 
fects Oo on of four species of red al; 2:61080 
ALGORITHMS - 


Improved Monte Carlo method for evaluating multidimensional 
ae. 2:61825 (COO-2218-79) 
Numerical methods for the first biharmonic tion and for the 
two-dimensional Stokes problem, 2:61247 ( 1 326-P3053) 
Rational function method of interpolation, 2:61835 (LA-6903-MS) 
ALKALI METALS 


po el 
SODIU. 
ALKALI MET. ALS/ENERGY LEVELS 
Ordering of the excited-state energy levels of various atoms and 
their isoelectronic ions, 2:61210 
EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
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ALKALINE EARTH METALS/ENERGY LEVELS 
Ordering of the excited-state energy levels of various atoms and 
their isoelectronic ions, 2:61210 
ALKALINE PHOSPHATASE/ABUNDANCE 
Distinctive features in postnatal develo it of rabbit adrenals 
following intrauterine radiation, 2:61065 


See also BUTANE 


ALKANES/FRACTIONATION 
Isomerization of li ins, 2:58270 
ALKANES/ISOM ON 
Isomerization of light 2:58270 
ALKANES/RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
ALKANES/THERMAL CRACKING 
Production of high molecular —— alpha olefins by thermal 
cracking of paraffin-base feeds, 2 8266 
ALKANES/THERMODYNAMIC PROPERTIES 
Method of determination of critical pressures of binary mixtures of 
n-alkanes, 2:58329 


See also ETHYLENE 
ALKENES/PRODUCTION 
Basic study on pyrolysis of crude oils for olefin production by use 
of fluidized bed reactor, 2:58235 
Production of olefins by thermal — +e 7 oils through a 
fluidized bed of circulating coke Ee 2:58264 
Production of high molecular weight alpha olefins by thermal 
cracking of paraffin-base feeds, 2: 
Today's new multifeedstock olefins S286 technology and 
economics, 2:58263 
ALKENES/RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
ALLIGATORS/BIOLOGICAL STRESS 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
Progress report, 1 October 1974-30 September 1977, 2:60887 
(COO-2502-14) 
ALLIGATORS/TEMPERATURE DEPENDENCE 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
a pro; of Par report, 1 July 1976-30 September 1977 
Par Pond, Savannah River Reservation), 2:60929 


Process for making ceramic molds having a metal oxide barrier for 
— and directional solidification of superalloys (Patent), 
60278 


2: 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation blistering in metals and alloys, 2:60426 
Void growth and its relation to intrinsic point defect properties, 
2:61515 (AERE-TP-691) 
ALMARAZ-1 REACTOR/CONSTRUCTION 
Progress reports from construction sites - Almaraz, 2:59162 
ALMARAZ-2 REACTOR/CONSTRUCTION 
Ree ye from construction sites - Almaraz, 2:59162 
ICLES/RBE 
Comparative study of RBE with exposure to al be radiation of 
yeast cells at different stages of growth, 2:61 
ALPHA REACTIONS 
Interactions of 2.1 GeV/n ‘He, 'C, '*N and "*O nuclei in 
emulsion (Angular distribution, fragmentation topology, mean- 
free paths), 2:61266 (AED-Conf-75-696-000) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Negativ: ity yrast states in pT 2:61398 
ALP’ CTIONS/SPALLATI 
a collisions of hea re in nuclear emulsion (0.2 to 
GeV/A), on oe (LBL-6: 
ALPHA REACTI 
Investigation of Saket and ee sidebands in '* 1% 166—y 
and “*Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
transitions shifts, mixing; distributions 24 rt} 2:61401 
Sa component of the first excited state of ** 
2:61 
ALPHA REACTIONS/TWO-NUCLEON TRANSFER 


REACTIONS 
x to 398 keV: excitation 


*H(a,*Li)n reaction at 
function), 2:61338 (BNL-N 
— eee PREPARATION , 
vanced elopment. Progress report for Jan 
March 1977 (LiAIO; electrolyte matrix), 2:60079 enemy 
\" hivunel ted ofl Govdiapmadt. Posgpas 
development. Progress report for Jan 
March 1977 (LiAIO; electrolyte matrix), 360079 (ANL- 





DEC. 30, 1977 


ALUMINIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
ALUMINIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
ALUMINIUM/AUGER EFFECT 
Study of KLL Auger processes for light elements above Z = 10 
(Review), 2:61203 (CONF-770579-1) 
ALUMINIUM/EQUATIONS OF STATE 
— effects in compressed aluminum, 2:60305 (UCRL- 
1 


) 
ALUMINIUM/EROSION 
Cavitation erosion of face centered cubic metals, 2:60340 
Erosion of ductile metals by solid particles, 2:60391 (LBL-6279) 
ALUMINIUM/FLOW STRESS 
Flow stress, subgrain size, and subgrain stability at elevated 
temperature, 2:60339 
ALUMINIUM/GRAIN SIZE 
Flow stress, subgrain size, and subgrain stability at elevated 
temperature, 2:60339 
ALUMINIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
ALUMINIUM/ION IMPLANTATION 
Helium implantation effects in SAP and aluminum, 2:60421 
ALUMINIUM/MATERIALS RECOVERY 
—— aluminum scrap containing iron at the Sukholog 
Plant, 2:60156 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Helium implantation effects in SAP and aluminum, 2:60421 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 2:60425 
ALUMINIUM/SUPERCONDUCTIVITY 
Deviations of the equilibrium order parameter from mean field 
theory in superconducting aluminum films, 2:6036 
ALUMINIUM ERMAL EXPANSION 
Absolute linear expansivities for silicon, copper, and aluminum 
from 10 K to 340 K, 2:60357 (IS-M-98) 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ZIRCALOY 
ALUMINIUM ALLOYS/BRAZING 
Brazed borsic/aluminum structural panels, 2:60465 (N-77-18220) 
Titanium braze system for high temperature applications. Final 
technical report 7 May 1974-30 Apr 1976 (Ti-6A1-4V brazed 
with Ti-Zr-Cu alloys), 2:60267 (AD-A-036575) 
ALUMINIUM ALLOYS/CASTING 
Process for making ceramic molds having a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 


2:60278 
ALUMINIUM ALLOYS/CORROSION 
jum and magnesium alloys as a! a electrochemical 
“ie -electrolyte power sources, 2: 
Sulfidation-resistant alloy for coal pl oe service. Quarterly 
rt, December 1, 1976-February 28, 1977 (8 refs), 2:57875 
-2299-9) 
ALUMINIUM ALLOYS/ELECTRON BEAM WELDING 
Tem ture distributions in electron beam welding cavities, 
2:60274 (UCRL-13738) 
ALUMINIUM ALLOYS/FABRICATION 
Method for preparing superconductors (Patent), 2:60283 
ALUMINIUM ALLOYS/GAS TUNGSTEN-ARC WELDING 
Development of automated pipe and tube welding techniques for 
aluminum, 2:60281 
ALUMINIUM ALLOYS/HYDRIDATION 
Acoustic emissions during hydride formation, 2:60394 (SAND-77- 


0481C) 
ALUMINIUM ALLOYS/JOINING 
Applicability of conventional joining techniques to boron fiber 
and carbon fiber reinforced aluminum anwendbarkeit bekannter 
fuegetechniken auf borfaser- und kohlenstoffaserverstaerktes 
aluminium, 2:60466 (N-77-18255) 
ALUMINIUM ALLOYS/MELTING POINTS 
Directionally solidified in situ metal matrix composites. Part 2. 
Final report (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
036385) 
ALUMINIUM ALLOYS/OXIDATION 
ly solidified in situ metal matrix composites. Part 2. 
Final report (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
036385) 


ALUMINIUM OXIDES/REDUCTION 


ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Correlation between swelling and the number ee d 
yegcroms in cons Sen eee (3.5 Mev 

oid swellin; nickel esi le 
58Ni* w irradiation) 


ae 
INF-77064 1-1) 
ALUMINIUM ALLOYS 
Correlation between sw and the number of bonding d 
electrons in some iron nickel alloys, 2:60414 
ALUMINIUM BASE poe yw 
Melting and eg nickel alloy. 
investigations 1977 by? as 58% AD a4 pu-269928) 
ALUMIN BASE A 
Effects of pr beta vn 7 Gnctile eee on solid particle 
erosions, 2:60390 (LBL-6277) 
ALUMINIUM BASE ALLOYS METALS 
Filler material (Patent), 2:60282 (RFP-Trans-223) 
ALUMINIUM BASE ALLOYS/FRACTURE PRO! 
Evaluation of mechanical property data on the 2219 aluminum 
alloy and application of the data to the of liquid 
975 - Dec. 1976, 


hydrogen or Contractor report, Jul. 
2:6039 -77-18253) 
ALUMINIUM BASE ALLOYS/GAS TUNGSTEN-ARC 
WELDING 
> tions 19 Fam Nis Nise% 589% AD. AY 6002 (PB 265928 
investigations 1- 
ALUMINIUM BASE ALLOYS/IMP ACT STRENGTH : 
Melting and casting of Rane pt yt 
investigations 1977 (42% 5806 Ay 2.608 (PB-265928) 
so BASE eo pe ag 
elting and castin; pam So 9 po yd 
investigations 1997 (42% 58% aD. y id 'B-265928) 
ALUMINIUM BASE ALLOYS/SPECIFIC 
Influence of crystal field interaction on the coma behavior of 
ErAh, 2:60356 (IS-M-81) 
ALUMINIUM BASE ALLOYS/TENSILE PROPERTIES 
Evaluation of mechanical property data on the 2219 aluminum 
alloy and application of the data to the of liquid 
hydrogen tankage. Contractor report, Jul. 1975 - Dec. 1976, 
2: ‘60392 (N-77-1 18253) 
Melting and —_ of Raney nickel alloy. Report of 
investigations 1977 syed Ni-58% Al), % 602 ALE go a 
ALUMINI BASE ALLOYS/THERMAL EXP. 
Melting and casting of 


Raney nickel alloy. 
investigations 1977 (42% Ni-58% Al), % 602 (PB-265928) 
STRENGTH 


ALUMINI BASE ALLOYS/YIELD 
Mechanical p: i 


roperties of directionally solidified Al-Si eutectic, 
2:60328 (LBL-6036) 


ALUMINIUM IONS/RANGE 
— of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2: 61488 (COO-2324-8) 
ALUMINIUM pee prea mee ie STATE 
Physicochemical properties of LngO3-AlzOs and LnzO3-GazOs 
pew like compounds (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd), 


ALUMINIUM OXIDES/AUGER EFFECT 
Study of KLL — for light elements above Z = 10 
(Review), 2:61203 (CONF-770579-1) 
ALUMINIUM OXIDES/BONDING 
Alumina ceramic surface for optimum bonding of resin 
encapsulant, 2:60472 (GEPP-. ~~. 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Coal liquefaction su studies. Task I. Heat of reaction of 
hydrogen with oe Task II. Heat transfer coefficient. 
Quarterly March 1977 (2 refs; Co-Mo/SiO2- 
AkOs), 2:57 14 tANL 


ALUMINIUM Seccumaall 


ALUMINIUM OXIDES, 


urania gd with refractory materials peed oda for 
CRBRP parallel design ex-vessel core retainers, 2:59321 
(CRBRP-ARD-0098) 

ALUMINIUM OXIDES/IONIC tn al 


Electrical and mechanical ert hy ceramics. Progress 
~— 1, 1 Ig 2e04st (GAN-USPZTXD) 
TNIUM ©: GANIGEETRD 
“Fusion reactor studies iow & enmieiete Gor the tet 


wall. K: tL ao -11 
ALUMI OND. TION EFFECTS 
Fusion reactor studies: potent Z materials for the first 


all. mil, 01 a 115-2) 
INTUM OXID 


uction of ALO; pee 1000°C, 2:60535 
(ORNL/TM-5828) 





ALUMINIUM OXIDES/STABILITY 


ALUMINIUM OXIDES/STABILITY 
Stability of refractory castables in steam-Nz and steam-CO 
a heres at 199°C, 2:60459 
ALUMINIUM OXIDES/SURFACE CLEANING 
Alumina ceramic surface cleaning for optimum bonding of resin 
encapsulant, 2:60472 (GEPP-301A) 
ALUMINIUM OXIDES/THERMODYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase — 1, 2:61801 (EPRI-115-2) 
SILICA 


See also KAOLINITE 
ALUMINIUM SILICATES/CATALYTIC EFFECTS 
Hydroprocessing catalytic cracking feed stocks (Patent), 2:58205 
AMS 


See MERCURY ALLOYS 
AMERICIUM 239/ENERGY LEVELS 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
AMERICIUM 239/NUCLEAR STRUCTURE 
Nuclear Data sheets for A=231, Te 239, 2:61426 
AMERICIUM 241/METABOLIS 
Kinetics of americium-241 ~~ following inhalation and 
intratracheal administration (Rats), 2:61070 
AMERICIUM 241 TARGET/NEUTRON REACTIONS 
Calculated neutron capture cross sections to the americium 
ground and isomeric states, 2:61417 
High enerey fission cross section ratio measurements (741 Am/*>U 
and **7Np/**U, 0.1 to 30 MeV), 2:61441 (BNL-NCS-22500) 
Integral cross section measurements on 7! Am in the CFRMF, 
1436 (BNL-NCS-22500) 
Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 
AMERICIUM 243 TARGET/NEUTRON REACTIONS 
Calculated neutron capture cross sections to the americium 
ground and isomeric states, 2:61417 
Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 
AMERICIUM ISOTOPES/NEUTRON REACTIONS 
Systematics of neutron-induced fisson cross sections over the 
energy range 0.1 MeV to 15 MeV and at 0.0253 eV , 2:61467 
(UCID-17509-1) 
AMINO ACIDS 
See also GLYCINE 
TRYPTOPHAN 
AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 


Mechanisms for radiation o- in DNA. —— ——_ 
August 1, 1976-October 31, 1977, 2:61014 (C 2364-10) 
ACETIC ACID 
See GLYCINE 
AMINOETHANETHIOL 
See MEA 
6-AMINOPURINE 
See ADENINES 
IOTRAN: 


SFERASES/METABOLISM 
ed - coenzyme in —— turnover, 2:60983 
IA/SYNTHES 


Study of catalysts for the synthesis of ammonia based on Lamellar 
compounds of graphite with ferric chloride and potassium by 
ma-resonance spectroscopy method, 2:58611 


(Adenosine te.) 
AMP/BI CAL REACTION KINETICS 
Separation of effects of adenosine on energy metabolism from 
those on cyclic AMP in rat thymic lymphocytes, 2:60960 
AMP/BIO: ICAL EFFECTS 
Action of adenosine 3’,5'-phosphate in Chinese hamster ovary 
cells, 2:60977 
gy tee fa 
Lega Be a Ey 2:60665 
AlChemicel DI-CO. om a f short light pulses, 2:60666 
oO! rt it 
Studi Gniling end h for hi 
tudies on drillin: techniques for temperature 
(CONF. 703609 cainopae 


rocks, 2:58858 
NDESITES CONDUCTIVITY. 
ome ek chemical rocks in 
(At 20° to 250°C), 2:58895 (CONF_770364-1) 
ALTERATION 


See BIOMEDICAL RADIOGRAPHY 
ANHARMONIC CRYSTALS/STATISTICAL MECHANICS 
Time evolution of infinite anharmonic s Mo ata pa. 


ANHYDRIDES/BIOCHEMICAL REA 
Mechanisms for radiation 


August 1, 1976-October 31, 1 i DNA, Proges cpor. 
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ANHYDRITE/HYDROTHERMAL ALTERATION 
Hydrothermal metamorphism and vein minerals of the Yugawara 
eothermal area, Japan, 2:58815 


See also SPLEEN CELLS 
TUMOR CELLS 
XP CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Biological implications of radiation, 2:61041 (BNL-22938) 
Excision repair in mammalian cells and the current status of 
xeroderma pigmentosum (uv radiation), 2:61018 (CONF- 
770551-1) 
Ionizing and non-ionizing radiation damage: interaction in Chinese 
hamster cells (distortion), 2:61019 
ANIMAL CELLS/BIOLOGICAL REPAIR 
Excision repair in mammalian cells and the current status of 
7 pigmentosum (uv radiation), 2:61018 (CONF- 
ANIMAL CELLS/CYTOLOGY 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, October 1, 1976-June 30, 
1977 (Damage induced by exposure to toxic agents associated 
= ry tt of a fuels from oil shale and coal), 
2 (LA-6888-PR 
ANIMAL CELLS/HAPLOIDY 
Haploid vertebrate cell cultures, 2:60976 
ANIMAL CELLS/MEASURING METHODS 
Discrimination of proliferating from nonproliferating cells and 
single-cell enzyme measurements with flow systems, 2:60973 
(LA-UR-77-1489) 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Action of adenosine 3’,5'-phosphate in Chinese hamster ovary 
cells, 2:60977 
ANIMAL CELLS/MUTAGENESIS 
Haploid vertebrate cell cultures, 2:60976 
ANIMAL CELLS/RESPIRATORY SYSTEM 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, October 1, 1976-June 30, 
1977 (Damage induced by exposure to toxic agents associated 
— a of synthetic fuels from oil shale and coal), 
2 (LA-6888-PR) 
ANIMAL CELLS/REVIEWS 
Haploid vertebrate cell cultures, 2:60976 


A 


(Argonne National Laboratory.) 
Role of Argonne National Laboratory in the transfer of nuclear 
technology, 2:59497 
ANL/CO CODES 
USERDA computer software summaries: numbers 240 through 
324, 2: ee CAN $040(8uppI. 4)) 


Between-community seein in successful polychaete feeding 
Strate; 
ANNELI $/BIOLOGICAL ADAPTATION 
Temporal adaptations in sibling species of capitella, 2:60898 
ANNELIDS ING 
greene | contrasts in successful polychaete feeding 
Strate, 
ANNELI $/TAXONOMY 
Temporal on pnd in poo of capitella, 2:60898 
ANNULAR PULSE REA R 


co 
See ACPR REACTOR 
SPACE/FLUID FLOW 

Correlations of data on heat transfer crisis in annuli on the basis of 

a at the inlet, 2:60700 
ANO) OSITES/OPTICAL PROPERTIES 

I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 

I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 

ANOXIA/RADIOSENSITIVITY EFFECTS 
——— properties of hypoxia after administration of 
sateen Sapa Choo, a. & rats, —- ’ —_— radiation), 2:61053 


Analyses of ti and se der uae of coal: collected during 
_ period July 1975 through September 1976. Report of 
tions, 2:57946 (PB-266884) 
ANTHRA TTE/COMBUSTION PRODUCTS 
boilers under smok: = om Final a Noel ny 
smoke! tion. Fin rt Nov 1974- 
1976, 2:57963 (PB-263891 1) fa $4 
ANTIBIOTICS 
See also CHLORAMPHENICOL 
CYCLOHEXIMIDE 
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ANTIBIOTICS/BIOLOGICAL EFFECTS 
Fate of intraintestinal thymocytes labeled with 
125iododeoxyuridine or tritiated thymidine oye * 61071 
ANTIFERROMAGNETIC MATERIALS/ADIABATI 
DEMAGNETIZATION 
Theory of magnetic cooling of a class of model paramagnets, 
61522 


ANTIFERROMAGNETIC MATERIALS/MAGNETIC 
MOMENTS 


An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 

ANTIMONY/ACTIVATION ANALYSIS 

Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 

ANTIMONY/HEALTH HAZARDS 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

ANTIMONY/PHASE TRANSFORMATIONS 
Kinetics of shock-induced polymorphic phase transitions, 2:60303 
(SAND-77-0267C) 
ANTIMONY ALLOYS/STRAIN HARDENING 
Strain hardening of Pb-Sb as (1 to 7% Sb, <0.2% As), 2:60289 
ANTIMONY COMPOUNDS/PHASE TRANSFORMATIONS 
High-pressure studies of soft ee transitions in solids, 2:60478 
SAND-77-1188C) 
ANTINEUTRINO-ELECTRON INTERACTIONS/MULTIPLE 
PRODUCTION 


Cosmic neutrino and the ibility of searching for W bosons 


with masses 30-100 GeV in underwater experiments, 2:61289 
ANTINUCLEONS/PHYSICAL PROPERTIES 
Physics of nucleon-antinucleon systems, 2:61296 (BNL-22835) 
ANTS 


See INSECTS 
APARTMENT BUILDINGS/SOLAR COOLING SYSTEMS 
Solar design and installation experience, 2:60062 
Solar dwelling design concepts, 2:58665 ee 
APARTMENT BUILDINGS/SOLAR HEATING SYSTEMS 
Design and construction of solar space heating and hot water 
supply systems for experimental multi-family housing, 2:58723 
Solar design and installation experience, 2:60062 
Solar dwelling design concepts, 2:58665 (HUD-PDR-156(2)) 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Project Sunshower: San Jose State University dormitory retrofit 
to solar-assisted water heating, 2:58701 
Solar heating for buildings in Ontario. Experience and analysis of 
ee residential and commercial low rise buildings, 
2:5871 
APARTMENT BUILDINGS/SOLAR WATER HEATERS 
— and construction of solar space heating and hot water 
supply systems for experimental multi-family housing, 2:58723 
Solar heating for buildings in Ontario. Experience and analysis of 
re multiple residential and commercial low rise buildings, 
2:58719 


APPALACHIA/COAL INDUSTRY 
Coal mine-coal conversion plant interface evaluation and 
——- design. Quarterly technical progress report, October 
16, 19 ae 15, 1977, 2:57882 (FE-2370-8) 
APPARATU: 
See EQUIPMEN T 
APPLES/MUTATIONS coding (X radi pe 
Radiomutagenesis in 7 apdhned tree 7. i radiation), 2: 
AQUATIC ECOSYSTEM. CHAINS 
Food chain enests in Stal f feeding benthic communities: a 
review, with new observations on sediment resuspension and 
detrital recycling, 2:60892 
AQUATIC ECOSYSTEMS/NUTRIENTS 
Decomposition of macrophytes and the metabolism of organic 
matter in sediments (Lake ecosystems), 2:61072 (COO-1599-112) 
AQUATIC ECOSYSTEMS/PLANTS 
Decomposition of aquatic plants in lakes, 2:60886 (COO-1599-i21) 
AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 
Thermal regulation of functional groups in running water 
ecosystems Technical progress report, October 1, 1976-June 30, 
1977, 2:60928 (COO-2002. 26) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/CONTAMINATION 
Copper in the sea: a biblio aia oe 2: 2: 123 (BNWL-2206) 
AQUATIC ORGANISMS/MICR ANISMS 
Adenosine triphosphate pete = in saadien to microbial 
biomass in aquatic systems, 2:60919 (COO-1599-125(Pt.3)) 


ARGON/MOLECULAR IONS 


AQUATIC ORGANISMS/MORTALITY 
Physical effects of entrainment: current research at ORNL, 
2:60930 (ORNL/TM-5948) 
AQUEOUS SOLUTIONS/CHEMICAL REACTION KINETICS 
Study of kinetics and mechanism of interaction of fluori 
. ‘ound waters and carbonates rocks so pattern), 2:58 
AQUEOUS SOLUTIONS/PHASE STUD 
High-temperature equilibria with the liquid phase and peculiarities 
of construction of concentrated solutions, 2:58894 
AQUEOUS SOLUTIONS/ROCK-FLUID INTERACTIONS 
Effects of temperature on the reaction of silicates with aqueous 
solutions in the low temperature range, 2:58906 
AQUEOUS SOLUTIONS/SOLVENT PROPERTIES 
AQUIFERS of salts in the dissolution of powdered quartz, 2:58910 
Significance of natural aquifers in underground coal gasification 
(23 refs), 2:57857 (CONF-770440-8) 
AQUIFERS/RADIONUCLIDE MIGRATION 
Techniques for rapid determination of the radionuclide-pollutant 
synergetic effects (Dynamics of radioactive effluent discharge 
into Foe basins), 2:60879 (BNWL-tr-239) 


See EGYPTIAN ARAB REPUBLIC 
ee ON . 
Pe yt in geothermal wells, 2:58869 


‘CHS REACTOR 
~~ AVR REACTOR 
ARC FURNACES/CONTROL SYSTEMS 
Demand control system for substation with melting arc furnace 
load, 2:60153 
ARC FURNACES/POWER DEMAND 
Demand control system for substation with melting arc furnace 
load, 2:60153 
ARCHAEOLOGICAL SPECIMENS/AGE ESTIMATION 
Extended middle missouri components in the Big Bend Region, 
South Dakota. Final report Jun 74-May 75, 2:60870 (PB-266996) 
ARCTIC OCEAN/ICE 
Crystal fabric variations in Arctic Sea ice, 2:61136 
ARCTIC OCEAN/NATURAL GAS DEPOSITS 
Geological-geochemical evaluation of possible oil and gas content 
of the Bering Sea, the seas of Okhotsk and Japan, the North- 
Western Pacific, and the Arctic Ocean, 2:58095 
ARCTIC OCEAN/OIL SPILLS 
Continuous open flow-through system as a model for oil 
degradation in the Arctic , 2:58293 
ARCTIC OCEAN/PETROLEUM DEPOSITS 
Geological-geochemical evaluation of possible oil and gas content 
of the Bering Sea, the seas of Okhotsk and Japan, the North- 
Western Pacific, and the Arctic Ocean, 2:58095 
ARCTIC REGIONS/ICE 
Application of an elastic-plastic model of Arctic pack ice, 2:61135 
Arctic ice movement and environmental data stations, 2:61140 
Crushing strength of Arctic ice, 2:61145 
Potential use of satellite infrared data for ice thickness mapping, 


2:61 
ARCTIC REGIONS/WILD ANIMALS 
Polar bear research in the Beaufort Sea, 2:60869 
ARGENTINA/NUCLEAR INDUSTRY 
Toward an Argentine nuclear industry, 2:59267 
ARGENTINA. CLEAR POWER 


Implementation of nuclear patna in Argentina, 2:59450 
ARGENTINA/NUCLEAR POWER PLANTS 
= personnel for nuclear power stations in Argentina, 
2:59479 
ARGENTINA/PETROLEUM DEPOSITS 
Petroleum potential of the deep Atlantic Ocean, 2:58092 
ARGON/EL ON-ATOM COLLISIONS 
a of double ionization of inert-gas atoms by 
simultaneous knockout of s and p electrons by the Sasientinn 
electron beam, 2:61237 
ARGON/EMISSION SPECTRA 
Measurements of the argon plasma continuum: high-pressure 
peculiarities, 2:61620 
Transition erm -— continuum emission coefficients in an 
argon arc plasma, 2:6 
ARGON GY.LEVEL TRANSITIONS 
Theoretical determination of bound-free absorption cross sections 
in Ar™, 2:61191 
ARGON/ION-ATOM COLLISIONS 
Energy and angular distribution of electrons ejected from argon 
by 5-keV to 1.5-MeV protons, 2:61224 
L-shell x-ray cross sections for Cl-Ar and Ar-Ar collisions (0.2 to 
1.5 MeV), 2:61225 
ARGON/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
ARGON/MOLECULAR IONS 
Theoretical determination of bound-free absorption cross sections 
in Ar™, 2:61191 





ARGON/SOLUBILITY 


ARGON/SOLUBILITY 
Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 
760503-P2) 
ARGON/STRIATIONS 
Existence regions of ionization waves (moving striations) in 
helium, neon and argon, 2:61623 
ARGON 40 REACTIONS/INCLUSIVE INTERACTIONS 
Universal fragment-momentum distribution in high-energy 
nucleus-nucleus collisions, 2:61414 
ARGON 40 REACTIONS/SPALLATION 
Non-peri; — heral collisions of heavy ions in nuclear emulsion (0.2 to 
2.1 GeV/A), 2:61391 (LBL-6562) 
ARGON 40 TARGET/PROTON REACTIONS 
Angular distributions of the products of the interaction of 1-GeV 
rotons with “Ar nuclei, 2:61269 
IN IONS/COLLISIONS 
Orientation of fast ions excited in surface collisions (0.05 to 3.0 
MeV, angular distribution, polarization, surface collision 
mechanisms), 2:61204 (CONF-770642-11) 
—— yields of 1 to 20 keV light ions on stainless steel, 
2:60378 


Sputtering of adsorbed layers by i = bombardment (Cross 
sections, 100 to 1600eV), 2:60379 
Senne yields of 1 to 20 keV light ions on stainless steel (H*, 
ie’, Ne*, Ar* ), 2:61200 
ARGON IONS/ION-ATOM COLLISIONS 
Charge-transfer and impact-ionization cross sections for fully and 


ots. ee positive ny colliding with atomic hydrogen 
(2 to WX 10° cm/s), 2:61226 


L-shell x-ray cross sections for Cl-Ar and Ar-Ar collisions (0.2 to 
1.5 MeV), 2:61225 
ARGON IONS/RANGE 
— of Se with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2: c14ek (COO-2324-8) 
wane NATIONAL LABORATORY 
ARIZONA/AGRICULTURE 
a water supplies in Arizona (Colorado River Basin), 
ARIZONA/ENERGY SOURCE DEVELOPMENT 
—— of energy production in the Southwest, 2:59975 (LA-UR- 
) 
ARIZONA/INDUSTRY 
— water supplies in Arizona (Colorado River Basin), 
2:60938 
ARIZONA/WATER RESOURCES 
oo water supplies in Arizona (Colorado River Basin), 
2: 8 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR/REACTOR OPERATION 
Annual operating report: January--December 1976 (narrative 
summary), revision, 2:59385 (DOCKET-50313-771) 
ARMF-1 REACTOR/REACTOR OPERATION 
Reactivity measurements of St. Lucie shims at the advanced 
reactivity measurement facility, 2:59622 
AROMATICS 
See also BENZENE 
STYRENE 
TOLUENE 
XYLENES 
AROMATICS/DENSITY 
ic specific volumes and heats of vaporization of 
ethylbenzene and paraxylene, 2:58336 
—o and applica’ f 
ae application of new and modified residues, 
2:58. 


AROMATICS/THERMODYNAMIC PROPERTIES 
Orthobasic specific volumes and heats of vaporization of 
ethylbenzene and paraxylene, 2:58336 
AROMATICS/V APORIZATION HEAT 
Orthobasic specific volumes and heats of vaporization of 
ethylbenzene and ylene, 2:58336 
ARSENIC/ACTIVA ON ANALYSIS 
comparison of neutron activation and atomic 
analyses of size-classified stack fly ash, 2:60516 
(UCKI. 78194) 
ARSENIC/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 


Research and development ie oe removing arsenic 


from — hot water, 2:58847 (CONF-770364-12 
ARSENI XICITY , 
Toxicity of metal mining wastes, 2:61094 
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ARSENIC/VAPOR PRESSURE 
ber i - ee ures of Zn and As during closed-system Zn diffusion 
from a ZnAsz source, 2:60387 
ARSENIC 75/ENERGY-LEVEL TRANSITIONS 
eo rate 4B-y coincidence system, 5 60792 (BNL- 
CS.22500) 


ARSENIC ALLOYS/FERMI LEVEL 
Studies of electron transitions using solid He pressure techniques, 
2:60494 (SAND-77-0989C) 


See NEMATODES 
ASCO-1 REACTOR/CONSTRUCTION 
Progress reports from construction sites - Almaraz, 2:59162 
—_— REACTOR/CONSTRUCTION 
reports from construction sites - Almaraz, 2:59162 
ASCO IC ACID/ABUNDANCE 
Distinctive features in postnatal develo 7 of rabbit adrenals 
following intrauterine radiation, 2:61 
ASDEX TO! 
Aspects of plasma-wall interaction in the ASDEX divertor 
experiment, 2:61756 
ASDEX TOKAMAK/IMPURITIES 
Aspects of plasma-wall interaction in the ASDEX divertor 
experiment, 2:61749 
Aspects of plasma-wall interaction in the ASDEX divertor 
ex ent, 2:61756 
ASDEX TOKAMAK/THERMONUCLEAR REACTOR WALLS 
Aspects of plasma-wall interaction in the ASDEX divertor 
experiment, 2:61749 


See also FLY ASH 
ASHES/ACTIVATION ANALYSIS 
Composition and size distribution of in-stack pes material 
at a coal-fired oe (33 refs.), 2:605 
ASHES/AGGLOMERA 
mae of separating inorganic material from coal (Patent), 


ASHES/CHEMICAL REACTION YIELD 
Characteristics of ash agglomerates from an ash-agglomerating 
gasifier (9 refs), 2:57858 (CONF-770510-10) 
ASHES/WASTE PROCESSING 
Coal-uranium breeder: uranium from coal (Recovery of U from 
ashes of coal combustion), 2:58466 


IA 
See also CHINA 


PAKISTAN 
PHILIPPINES 
SAUDI ARABIA 
ASIA/NATURAL GAS DEPOSITS 
Offshore tertiary basins of Southeast Asia, Bay of Bengal to South 
China Sea, 2:58101 
Tectonic framework of Southeast Asia and Australasia: its 
significance in the occurrence of petroleum, 2:58100 
ASIA/PETROLEUM DEPOSITS 
Offshore tertiary basins of Southeast Asia, Bay of Bengal to South 
China Sea, 2:58101 
bie - framework of Southeast Asia and Australasia: i 
in the occurrence ad a —— 2:58100 
ASTA 212/HELIUM 3 REA 
a moments of inertia of wenne deformed nuclei, 


study: executive volume. 


ort 2:61 eeliss (7720125) 
ATC DEVICES/IMPURITIES 
—— — in ATC during high power neutral beam 
* DEVICES/NEUTRAL ATOM BEAM INJECTION 
Pool — in ATC during high power neutral beam 


development plan, 2:59880 
aneeena iC OCEAN 
See also CARIBBEAN SEA 


AL SHELF 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
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ATLANTIC OCEAN/HEAT FLOW 
Heat flow in the oceanic crust bounding western Africa, 2:58881 
ATLANTIC OCEAN/PETROLEUM DEPOSITS 
Petroleum potential of the deep Atlantic Ocean, 2:58092 
ATLANTIC OCEAN/SEDIM ATION 
Petroleum potential of the 6 Se Ocean, 2:58092 
ATLANTIC OCEAN TURE GRADIENTS 
Global transport processes and interactions with trace 
constituents. Annual progress report, 1 July 1976-30 September 
1977 (Sea surface temperatures of Atlantic and Pacific Oceans 
in relation to air temperature changes; effects of fossil fuel CO2 
on air temperature), 2:61126 (COO-2195-29) 
ATOM-ATOM COLLISIONS/INTERATOMIC FORCES 
Atomic collisions in a strong electromagnetic field, 2:61238 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/GAUGE INVARIANCE 
Gauge properties of the Hartree-Fock and random-phase 
approximations, 2:61243 
ATOMIC MODELS/HARTREE-FOCK METHOD 
Gauge properties of the Hartree-Fock and random-phase 
approximations, 2:61243 
ATOMIC MODELS/PHOTOIONIZATION 
—_ — versus Bloch equations in multiphoton ionization, 
ATOMIC MODELS/RANDOM PHASE APPROXIMATION 
Gauge properties of the Hartree-Fock and random-phase 
ap} ap 2:61243 


WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
ATOMS/OSCILLATOR STRENGTHS 
—_ properties of the Hartree-Fock and random-phase 
roximations, 2:61243 
ATO! S/RESEARCH PROGRAMS 
E-Division activities report: FY 1977 (Lawrence Livermore 
Laboratory), 2:61327 (UCID-17271-77) 


ATP 
(Adenosine tri; hate.) 
ATP/BIOLOGHCAL EFFECTS 
Effects of adenine, ADP, and ATP on level of DNP breakdown, 


levels of labile and inorganic phosphate in irradiated rat 
a (Gamma radiation), 2:61056 


See PUBLIC OPINION 
ATWS 

(Anticipated transients without scram. 

RELAP3B: a plant transient code PWR), 2:59700 (BNL- 

NUREG-23068) 
AURORAL ELECTROJETS 
See ELECTROJETS 

STRALASIA 


AU 
See also AUSTRALIA 
NEW ZEALAND 
AUSTRALASIA/NATURAL GAS DEPOSITS 
mypeatre results and future prospects in the northern 
ustralasian region, 2:58099 
— framework of Southeast Asia and Australasia: its 
in the occurrence of petroleum, 2:58100 
AUS! LASIA/PETROLEUM D) ITS 
Exploration results and future prospects in the northern 
Australasian region, 2:58099 
Tectonic framework of Southeast Asia and Australasia: its 
in the occurrence of petroleum, 2:58100 
AU ‘OFFSHORE DRILLING 
illing in the North West Australian Shelf, 2:58176 
AUTOMOBILES/ AIR CONDITIONING 
Combining engine cooling with heat-driven air conditioning to 
improve automotive fuel economy, 2:60232 (CONF-770430- 


PS(Draft 
AUTOMOBILES/BUILDING MATERIALS 
Nonferrous resources--a five-year view, 2:60141 
AUTOMOBILES/CATALYTIC CONVERTERS 
eo of catalysts for exhaust emission control, 2:60242 
(CONF-770430-P5(Draft)) 
Emission control of V-engines with catalysts and oxygen sensor, 
2:60243 (CONF- eyes hy 
AUTOMOBILES/COOLING 
engine cooling can heat-driven air conditioning to 
improve automotive fuel economy, 2:60232 (CONF-770430- 


) 
AUTOMOBILES/DIESEL ENGINES 
Advanced, low emission diesel engine concept, 2:60223 (CONF- 
770430-P 1(Draft)) 
Comparative efficiencies of alternative future automotive power 
systems, 2:60170 (CONF-770430-P4(Draft)) 


AUTOMOBILES/HYDROGEN FUELS 


Design and lay out of energy-efficient and low-polluting engines 
for passenger car application, 2:60233 (CONF-770430- 
P5(Draft)) 

Diesel engine and conservation, 2:60174 (CONF-770430- 
P1(Draft)) 

Diesel exhaust odor measurements, 2:60246 (CONF-770430- 
P5(Draft)) 

Diesel is The engine for high annual mileage light duty vehicles, 
2:60173 (CONF-770430-P 1(Draft)) 

Gaseous emissions conirol for heavy duty diesel engines: work 
done by Fiat Research Center, 2:60241 (CONF-770430- 
Pi(Draft)) 

Operating with lean mixtures: a solution for the future, 2:60171 
(CONF-770430-P5(Draft)) 

Programmable controls: a control engineers dream, 2:60231 
(CONF-770430-P5(Draft)) 

Turbocharging the squish lip low pollution diesel engine, 2:60221 
(CONF-770430-P1(Draft)) 

AUTOMOBILES/DRAG 
Effect of aerodynamic drag on the fuel economy of passenger 
cars, 2:60208 (CONF-770430-P5(Draft)) 
AUTOMOBILES/ELECTRIC BATTERIES 
Supply and demand of fuel sources for automobiles, 2:60135 
AUTOMOBILES/ENERGY CONSERVATION 

Third ge energy conservation management conference, 

2:59969 
AUTOMOBILES/ENERGY CONSUMPTION 

Federal perspective on transportation energy use and 

conservation, 2:60120 
AUTOMOBILES/ENERGY SOURCES 

Energy for road transport in the United Kingdom, 2:60264 

(CONF-770430-P5(Draft)) 
AUTOMOBILES/EXHAUST GASES 

Critical survey of test procedures for automotive emissions, 
2:60244 (CONF-770430-P5(Draft)) 

Exhaust gas emission factors in the motor traffic field: their impact 
on air pollution control, 2:60245 (CONF-770430-P5(Draft)) 

AUTOMOBILES/FLYWHEEL ENERGY STORAGE 

Experimental evaluation of a flywheel energy management 

automobile, 2:60201 (CONF-770430-P4(Draft)) 
AUTOMOBILES/FUEL CONSUMPTION 

Exhaust gas emission factors in the motor traffic field: their impact 

on air pollution control, 2:60245 (CONF-770430-P5(Draft)) 
AUTOMOBILES/FUEL ECONOMY 

Effect of aerodynamic —< the fuel ~ igmand of passenger 
cars, 2:60208 (CONF-770430-P5(Draft 

Engineering model of future motor neers Final report Jul 75- 
Jun 76, 2:60207 (PB-265388) 

AUTOMOBILES/FUEL INJECTION SYSTEMS 

Flash radiographic technique applied to fuel injector sprays, 

2:60222 (CONF-770430-P 1(Draft)) 
AUTOMOBILES/GAS TURBINES 

Aluminous keatite: a new ceramic regenerator core material, 
2:60226 (CONF-770430-P3(Draft)) 

Automotive gas turbine: state of development and prospects, 
2:60179 (CONF-770430-P 1(Draft)) 

Ceramic gas turbine technology: materials for turbine rotors, 
2:60217 (CONF-770430-P1 )) 

Ceramic regenerator core design and reliability, 2:60225 (CONF- 
770430-P3(Draft)) 

Combustion ‘ormances of intermittent fuel injection of gas 
turbine, 2:60216 (CONF-770430-P1(Draft)) 

Compliant foil air Ae Pian automotive gas 
turbines, 2:60220 (CO) 

ERDA/Chrysler upgraded automotive spi engine 
emission control system, 2:60215 (CO) TOP ADraft) 

Improved heavy duty gas turbine Engine, 2:60182 (CONF-770430- 
P1(Draft)) 

Net shape integral and ceramic bladed wrou:; , _ gas 
turbine rotors, 2:60219 (CONF-770430-P1 

Programmable controls: a control engineers dream, 2:60231 
(CONF-770430-P5(Draft 

Review of proof testing activities in structural ceramics, 2:60218 
(CONF-770430-P1(Draft)) 

Three shaft turbine: transmission systems for vehicular 
applications, 2: 60209 (CONF-770430-P1(Draft)) 

AUTOMOBILES/HYBRID SYSTEMS 

Electric- and hybrid-vehicle powertrain development, 2:60200 
(CONF-770430-P4(Draft)) 

Experimental evaluation of a flywheel ener, 
automobile, 2:60201 (CONF-770430-P. 

AUTOMOBILES/HYDROGEN FUELS 

— = NO/sub x/ control by water induction, 2:60263 
(CONF-770430-P5(Draft)) 

Results of hydride research and the co: 
development of hydride vehicles, 2:602 
P2(Draft)) 


management 
) 


uences for the 
(CONF-770430- 





AUTOMOBILES/HYDROGEN STORAGE 


AUTOMCBILES/HYDROGEN STORAGE 

Results of hydride research and the consequences for the 
development of hydride vehicles, 2:60256 (CONF-770430- 
P2(Draft) 

AUTOMOBILES/LUBRICATING OILS 

Fleet test of re-refined oil. First annual progress report, 2:58327 
(COO-4074-3) 

AUTOMOBILES/MECHANICAL TRANSMISSIONS 

Analytical study of transmission modifications as related to vehicle 
performance and economy, 2:60211 (CONF-770430-P5(Draft)) 

Electric- and hybrid-vehicle powertrain development, 2:60200 
(CONF-770430-P4(Draft)) 

New automatic transmission for passenger cars, 2:60213 

Optimizing the engine-transmission system by means of an 
electronically-controlled gearbox, 2:60210 (CONF-770430- 
P5(Draft)) 

Study to validate automobile drivetrain modifications that 
improve fuel economy, 2:60212 (CONF-770430-P5(Draft)) 

AUTOMOBILES/MEETINGS 

Fourth international symposium on automotive propulsion 
systems. Volume I (Eighteen papers), 2:60159 (CONF-770430- 
P1(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume II (Fifteen papers), 2:60160 (CONF-770430- 
P2(Draft)) | i 

Fourth international symposium on automotive propulsion 
systems. Volume III (Fourteen papers), 2:60161 (CONF-770430- 
P3(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume IV (Sixteen papers), 2:60162 (CONF-770430- 
P4(Draft)) 

Fourth international symposium on automotive propulsion 
systems. Volume V (Twenty papers), 2:60163 (CONF-770430- 
P5(Draft)) 

AUTOMOBILES/PERFORMANCE TESTING 

Experimental evaluation of a flywheel energy management 

automobile, 2:60201 (CONF-770430-P4(Draft)) 
AUTOMOBILES/RANKINE CYCLE ENGINES 

Automotive Rankine engine developments: an international 
perspective, 2:60186 (CONF-770430-P3(Draft)) 

Description and test results of Third Generation Carter Steam 
System as installed in a VW Dasher, 2:60187 (CONF-770430- 
P3(Draft)) 

AUTOMOBILES/SAFETY 

Engineering model of future motor vehicles. Final report Jul 75- 

Jun 76, 2:60207 (PB-265388) 
AUTOMOBILES/SOCIO-ECONOMIC FACTORS 

Roundtable discussions on the future of the automobile, 2:60165 
(CONF-761021-3) 

AUTOMOBILES/SPARK IGNITION ENGINES 

Closed loop control of spark advance, 2:60230 (CONF-770430- 
P5(Draft)) 

Comparative efficiencies of alternative future automotive power 
systems, 2:60170 (CONF-770430-P4(Draft)) 

Development of a compact gas generator for fuel gasification 
aboard a motor-vehicle, 2:60228 (CONF-770430-P5(Draft)) 

Effect of valve sizes on fuel consumption and exhaust emissions in 
gasoline engines, 2:60229 (CONF-770430-P5(Draft)) 

Operating with lean mixiures: a solution for the future, 2:60171 
(CONF-770430-P5(Draft)) 

Retrofit fuel vapor metering system with torch ignition and 
multifuel capability, 2:60227 —_ 

AUTOMOBILES/STIRLING ENGINES 
D-cycle vapor stirling engine, 2:60224 (CONF-770430-P3(Draft)) 
a of 40-150 kW Stirling engines in Sweden and their 
es in mining equipment, total energy systems and road 
les, 2:60184 (CONF-770430-P. 
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British Leyland —— stratified charge engines, 2:60168 
(CONF-770430-P3(Draft)) 


Development status of the Volkswagen stratified charge engine, 
2:60166 (CONF-770430-P3(Draft)) 
Modeling and evaluation of combustion process of a three-valve 
stratified charge engine, 2:60169 (CONF-770430-P3(Draft)) 
—a = with lean mixtures: a solution for the future, 2:60171 
(co 30-P5(Draft) 


Two-cycle stratified-charge engine, 2:60167 (CONF-770430- 
P3(Draft)) 
Update of the direct injected stratified charge rotary combustion 
= developments at Curtiss-Wright, 2:60183 (CONF- 
30-P3(Draft)) 
AUTOMOBILES/SYNTHETIC FUELS 
Alcohols and gaseous fuels from biomass, 2:60261 (CONF-770430- 


P2(Draft)) 
Supply and demand of fuel sources for automobiles, 2:60135 
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AUTOMOBILES/WANKEL ENGINES 
Update of the direct injected stratified charge ro’ combustion 
Fonte developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 


AUTOMOTIVE FUELS 
See alco HYDROGEN FUELS 
Energy for road transport in the United Kingdom, 2:60264 
NF.770430-P5(Draft)) 
AUTOMOTIVE FUELS/AVAILABILITY 
Supply and demand of fuel sources for automobiles, 2:60135 
A MOTIVE FUELS/COMBUSTION 

Effect of prema bye with — on geometric 

distribution, 2:60249 (CONF-770430-P2(Draft)) 
AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 

Characteristics of a single cylinder hydrogen-fueled IC-engine 
using various mixture formation methods, 2:60255 (CO 

30-P2(Draft)) 

Evaluation of acetylene as a spark ignition engine fuel, 2:60253 
(CONF-770430-P2(Draft)) 

Flame speeds, performance, and emissions with methanol-indolene 
blends, 2: "60248 (CONF-770430-P2(Draft)) 

Performance of hydro es reciprocating engines, 2:60254 
(CONF-770430-P2(Braft) 

Recent in pn coe alcohol fuel application, 2:60250 
(CO F- 70430-P2(Draft)) 

Study on reformed fuel for an automotive gasoline engine, 2:60257 
(CONF-770430-P2(Draft)) 

Vehicle evaluation of neat methanol: compromises among exhaust 
emissions, fuel economy, and driveability, 2:60252 (CO 
770430-P2(Draft)) 

AUTOMOTIVE FUELS/CORROSIVE EFFECTS 
Compatibility of automotive materials with methanol/gasoline 
blends, 2:60262 (CONF-770430-P2(Draft)) 
AUTOMOTIVE FUELS/ECONOMICS 
RC CON hydrogen transit fleets: Part A: economics, 2:60259 
-770430-P2(Draft)) 
AUTOMOTIVE FUELS/FEASIBILITY STUDIES 

Alcohols and gaseous fuels from biomass, 2:60261 (CONF-770430- 

P2 


(Draft)) 
AUTOMOTIVE FUELS/FUEL ECONOMY 
Discussion of “optimization of the ee refinery system” by 
R.F. Wilson and W.T. Tierney, 2:58261 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Characteristics of a single cylinder hydrogen-fueled IC-engine 
using various mixture formation methods, 2:60255 (CO 
770430-P2(Draft)) 
Evaluation of acetylene as a spark ignition engine fuel, 2:60253 
(CONF-770430-P2(Draft)) 
Flame speeds, performance, and emissions with methanol-indolene 
blends, 2:60248 (CONF-770430-P2: )) 
Hydrogen-powered mass transit system, 2:60258 (CONF-770430- 
P2 Draf). 


Performance of hydrogen- » reciprocating engines, 2:60254 
(CONF- 770430-P2(Draft) 
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vehicle Saileetioe of neat methanol: compromises amon, euhoust 
emissions, fuel economy, and driveability, 2:60252 (CO 
Mn 
MOTIVE FUELS/REFORMER PROCESSES 
‘Suaay on reformed fuel for an automotive gasoline engine, 2:60257 
(CONF-770430-P2(Draft)) 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Alternative fuels with regard to LPG and methanol, 2:60251 
(CONF-770430-P2(Draft)) 
Results of hydride research and the consequences for the 
Da of hydride vehicles, 2:60256 (CONF-770430- 


P2(Draft)) 
"Refueling hyde apn oy ore ay 


in i automcte alcohol fuel application, 2:60250 


See IMAGES 
AUTORADIOGRAPHY /SPECIFICATIONS 
Quantitative Sbjocts follonein for the study of dose rates in 
ae following administration of strontium-90, 


AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/AVAILABILITY 
Directed criaieaiiy investigation: use of higher leaded fuels in 
ly certificated for use with grade 80 aviation 
Final report 2:60247 (AD-A-039851) 
AVIATIO FUELS/COMBUSTION 
Heat radiation from petroleum fires, 2:58356 (FOA-C-20126- 


D6(A3)) 
AVIATION FUELS/ECONOMICS 
United States transportation fuel economics (1975-1995), 2:59946 


(N-75-21154) 
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AVR REACTOR/REACTOR OPERATION 
Operational experience with the AVR high- pap atari reactor at 
a gas outlet temperature of 950°C, 2:59238 
AXEROPHTOL 
See VITAMIN A 
AZIDES/BIOLOGICAL EFFECTS 
Effect of sodium azide on cell processes in the embryonic barley 
shoot, 2:61012 
AZIDES/MUTAGENESIS 
Mutagenic interaction of sodium azide on mutations induced in 
barley seeds treated with diethy! sulfate or N-methyl-N’- 
nitrosourea, 2:60982 
AZORES ISLANDS/HEAT FLOW 
Heat flow and the mid-Atlantic rift volcanism of San Miguel 
Island, Azores, 2:58807 
AZORES ISLANDS/VOLCANISM 
Heat flow and the mid-Atlantic rift volcanism of San Miguel 
Island, Azores, 2:58807 


BACILLUS SUBTILIS/BIOLOGICAL RADIATION EFFECTS 
Accelerated aging in combined stress environments (Synergistic 
effects of thermal and radiation environments on Bacillus 
subtilis), 2:61021 (SAND-77-0511C) 
BACILLUS SUBTILIS/LIFE SPAN 
Accelerated aging in combined stress environments (Synergistic 
effects of thermal and radiation environments on Bacillus 
subtilis), 2:61021 (SAND-77-0511C) 
BACILLUS SUBTILIS/TEMPERATURE EFFECTS 
Accelerated aging in combined stress environments (Synergistic 
effects of thermal and radiation environments on Bacillus 
subtilis), 2:61021 (SAND-77-0511C) 
BACKGROUND RADIATION/BIOLOGICAL EFFECTS 
Role of the natural ionizing radiation background in the early 
stages of plant development, 2:61032 
BACTERIA 
See also ESCHERICHIA COLI 
STREPTOCOCCUS 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 2:61030 (ERDA-tr-285/1) 
BACTERIA/ENZYMES 
Host-pathogen interactions. XIII. Extracellular invertases secreted 
by three races of a plant pathogen are glycoproteins which 
possess different carbohydrate structures, 2:60963 
BACTERIA/GROWTH 
Bacterial growth kinetics on diphenylmethane and naphthalene- 
heptamethylnonane mixtures, 2:60996 
BACTERIA/LUM: CE 
Membrane polypeptides co-induced with the bacterial 
bioluminescent system, 2:60995 
BACTERIOPHAGES/BIOCHEMISTRY 
Physiological responses of Escherichia coli to far-ultraviolet 
radiation, 2:61027 
BACTERIOPHAGES/TRANSFER RNA 
Study of the transfer RNAs coded by T2, T4, and T6 
bacteriophages, 2:60994 
AFFLES 


Thermal baffle for fast-breeder reactor (Patent), 2:59362 
BANGLADESH/NUCLEAR POWER 

| in Bangladesh: development and peaceful uses, 2:59452 
BARG 


See also SHIPS 
BARGES/OPERATION 
Optimization of production and o us penetiondl problems on 


Pazar world’s first shore ee barge, 2:58352 
BARIUM, ABSORPTION SPECTR 
Interlaboratory comparison aan neutron aaediiedon and atomic 


absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
BARIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
BARIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
BARIUM/SUPERCONDUCTIVITY 
Hypothesis concerning the commencement of the series of rare 
earth metals, 2:60382 
BARIUM 128/ENERGY-LEVEL TRANSITIONS : 
~~ for near instability against gamma deformation in '**Ba, 
2:61380 


BEAM-PLASMA SYSTEMS/FINITE ELEMENT METHOD 


BARIUM 133/ELECTRON CAPTURE DECAY 
HRS 250g, rate 4mB-y coincidence system, 2:60792 (BNL- 
BARIUM 134/ENERGY LEVELS 
134Ba J,a from ‘La y spectra, —" (BNL-NCS-22500) 
BARIUM 140/BETA- S DECAY 
Hi Se rate 4mB-y coincidence system, 2:60792 (BNL- 
BARIUM 148/ENERGY LEVELS 
Nuclear data sheets for A= 148, 2:61382 
BARIUM COMPOUNDS/STRESSES 
Stress effects in ferroelectric ceramics, 2:60458 (SAND-77-0066C) 
BARLEY/CELL CYCLE 
Effect of sodium azide on cell processes in the embryonic barley 
shoot, 2:61012 
BARLEY/MUTATION FREQUENCY 
Mutagenic interaction of sodium azide on mutations induced in 
barley seeds treated with diethyl sulfate or N-methyl-N’- 
nitrosourea, 2:60982 
BARSEBAECK-1 REACTOR/REACTOR START-UP 
BARSEBECK 1: commissioned on time, 2:59169 
BARYON RESONANCES 
See also NIRESONANCES 
BARYON RESONANCES/MASS DIFFERENCE 
Baryon electromagnetic mass differences in the charmed-quark 
model, 2:61308 
BASALT/ELECTRIC CONDUCTIVITY 
Studies on the physical and chemical gost rocks in 
geothermal fields (At 20° to 250°C), 2:58895 (CONF. 770364-1) 
BASALT/GEOLOGIC DEPOSITS 
Petrology and chemistry of the Huntzinger flow, Columbia River 
basalt, Washington, 2:61105 pe ed 
BASEBALL DEVICES/BEAM INJECTION 
Streaming-plasma measurements in the Baseball II-T mirror 
experiment, 2:61596 (UCRL-52279) 
TTERIES (ELECTRI 


BA 
See ELECTRIC BATTERIES 
BATTERY CHARGERS/DESIGN 
Charging equipment, mobile (CEM). Final report Oct 1972-Nov 
1974, 2:59849 (AD-A-036071) 
Road shock energy converter for charging vehicle batteries 
(Patent), 2:59861 
BATTERY CHARGERS/PERFORMANCE TESTING 
Charging equipment, mobile (CEM). Final report Oct 1972-Nov 
1974, 2:59849 (AD-A-036071) 
BEAM BUNCHERS/PERFORMANCE 
—— particle bunching at the input to a linear accelerator, 
2: 2 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
See also ELECTRON COOLING 
BEAM DYNAMICS/MATHEMATICAL MODELS 
Coupling impedance of a circular tube with periodically widened 
regions, 2:60763 (BNL-50611) 
Effective couplin — and the microwave instability, 
2:60761 (BNL- 
Longitudinal coupling im) structure in terms of Green's 
Lae y a ng 50611) edit 
ngitudinal couplin eaten nope ly loaded guide 
above cut off, 2:60765 (BNL-50611) 
Single-bunch a instability, 2:60762 (BNL-50611) 
BEAM INJECTION HEATING 
Possibility of medium —— neutral beam injection into 
stellarator reactor, 2:61587 
BEAM INJECTION HEATING/BEAM TRANSPO! 
Propagation of pinched electron beams for -_ son, 2:61795 
BEAM INJECTION HEATING/KILO IEAM CURRENTS 
Investigation of ion heating by injection of a relativistic electron 


beam into a plasma, 2:61589 
BEAM-PLASMA SYSTEMS 
Interaction between intense relativistic electron beam and plasma, 


2:61799 
BEAM-PLASMA SYSTEMS/CYCLOTRON HARMONICS 
Time behaviour of electron cyclotron harmonic waves excited by 
helical electron beams in a plasma, 2: 
BEAM-PLASMA SYSTEMS/ELECTRON B 


Instability of a nonneutral electron beam propagating in an 
inhomogeneous field, 2: ~ - RE 
BEAM-PLASMA SY: S/ENERGY 
Analytic/numeric approaches to the solution be: a the 
uation for energetic ions in a plasma, 2:61583 
BEAM-PLASMA SYSTEMS/EQ' RIUM 
— of equilibria in an electron beam plasma system, 
761671 
Vlasov equilibria for a warm finite radius rotating relativistic 
electron beam in a i lasma, 2:61701 
BEAM-PLASMA SYSTE S/FINITE ELEMENT METHOD 
Finite element approximation for the wave-particle interaction in 
weakly turbulent plasmas, 2:61719 





BEAM-PLASMA SYSTEMS/ION WAVE INSTABILITY 


BEAM-PLASMA SYSTEMS/ION WAVE INSTABILITY 
Cross-field current-driven ion acoustic instability in a bounded 
with collisions, 2:61661 
BEAM-PLASMA SYSTEMS/LANDAU DAMPING 
Observation of —_ from a — instability to an 
inverse Landau damping in a beam-plasma system, 2:61679 
BEAM. PLASMA SYS EN S/MICRO AVE RADIATION 
Experimental study of microwave generation and suppression in a 
non-neutral e-layer, 2:61668 
BEAM-PLASMA SYSTEMS/MODULATION 
Modulation of a 10 keV ion beam, 2:61781 
BEAM-PLASMA SYSTEMS/PLASMA DIAGNOSTICS 
temperature measurement of the front surface of a target 
My to an intense pulsed electron beam, 2:61598 
-PLASMA SYSTEMS/PLASMA INSTABILITY 
Instability of a nonneutral electron beam propagating in an 
inhomogeneous magnetic field, 2:61675 
Modulation instability of ca waves excited in a plasma by 
an electron beam, 2:617 
Modulation instability of ial waves induced by an electron 
beam in a plasma, 2:61684 
Observation of transition from a reactive-medium instability to an 
inverse Landau dam __ ne in a beam-plasma system, 2:61679 
BEAM-PLASMA SY: S/PLASMA WAVES 
Finite element approximation for the wave-particle interaction in 
weakly turbulent plasmas, 2:61719 
Spectral distribution of wave power in wideband beam plasma 
turbulence, 2:61694 
BEAM-PLASMA SYSTEMS/RELAXATION 
Effect of modulation instability on the relaxation of a relativistic 
electron beam in a plasma, 2:61685 
BEAM-PLASMA SY: MS/SOLITONS 
Finite amplitude envelope solitons, 2:61700 
Modulation instability of Langmuir waves excited in a plasma by 
an electron beam, 2:61711 
BEAM-PLASMA SYSTEMS/TURBULENCE 
Spectral distribution of wave power in wideband beam plasma 
turbulence, 2:61694 
BEAUFORT SEA 
See also PRUDHOE BAY 
BEAUFORT SEA/BENTHOS 
Benthic ecology of the western Beaufort Sea continental margin: 
preliminary results, 2:60915 
Zoobenthos of the southern Beaufort Sea, 2:60917 
BEAUFORT SEA/BIOMASS 
Primary productivity regimes of the nearshore Beaufort Sea, with 
reference to potential roles of ice biota, 2:60912 
BEAUFORT SEA/BIRDS 
Marine birds of the western Beaufort Sea, 2:60916 
BEAUFORT SEA/CETACEANS 
Seasonal distribution of bowhead and white whales in the eastern 
Beaufort Sea, 2:60918 
BEAUFORT SEA/CHEMICAL COMPOSITION 
oe oxygen and nutrients along the north Alaskan shelf, 
BEAUFORT SEA/FLUID FLOW 
| of physical oceanography of the eastern Beaufort Sea, 
BEAUFORT SEA/GEOLOGICAL SURVEYS 
Beach dynamics and nearshore morphology of the Beaufort Sea 
coast, Alaska, 2:61150 
= _ = a geologic agent on the Beaufort Sea shelf of Alaska, 
BEAUFORT SEA/ICE 
Analysis of shear zone ice deformation in the Beaufort Sea using 
satellite imagery, 2:61141 
Ice forecasting in the Beaufort Sea, 2:61137 
Landfast ice in the southeastern part of the Beaufort Sea, 2:61138 
pe ape nd of Beaufort Sea shorefast ice, 2:61134 
logy and ice as a geologic agent in the southern 
ae ae 61133 
BEAUFORT SEA/MEETINGS 
Coast and shelf of the Beaufort Sea, 2:61127 
BEAUFORT SEA/NITROGEN COMPOUNDS 
Regeneration of nitrogenous nutrients in Arctic Alaskan estuarine 
waters, 2:60914 
BEAUFORT S 
Nutrients in the southern Beaufort Sea, 2:61153 
BEAUFORT SEA/PERMAFROST 
Offshore permafrost of Beaufort Sea, Alaska, 2:61147 
—— ~ were method of detecting subsea bottom permafrost, 
BEAUFORT SEA/SEDIMENTS 
Clay mineralogy and = of Continental Shelf sediments 
of the Beaufort Sea, 2:6115 
BEAUFORT SEA/WATER CURRENTS 
— — analysis of Beaufort sheif circulation in summer, 
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Winds and currents in the Beaufort Sea, 2:61128 
BEAUFORT SEA/WIND 
Winds and currents in the Beaufort Sea, 2:61128 
BEAVON PROCESS/FUEL CONSUMPTION 
— fuel consumption in Claus tail gas treating units, 2:58378 


Effect of temperature on the oxygen consumption in the larvae of 
Dineutes indicus aube (Gyrinidae, Coleoptera), 2:61074 
BELGIUM/NUCLEAR POWER PLANTS 
Implementation of nuclear power: the Belgian experience, 2:59088 
BELT PINCH/SHOCK HEATING 
Electron and ion heating in a aes belt pinch, 2:61577 
BENTHOS/COLONY FORMATI 
Influence of colonizing benthos ~ aaa properties and 
chemical diagenesis of the estuarine seafloor, 2:60896 
Reestablishment of a benthic community following natural 
defaunation (Effects of red tide (dinoflagellates) on defaunation 
in Tampa Bay), 2:60897 
BENTHOS/COMMUNITIES 
Benthic community metabolism: a review and assessment of 
present status and outlook, 2:60895 
Community structure of the macrobenthos associated with 
seagrass of the Indian River Estuary, Florida, 2:60905 
BENTHOS/DATA ACQUISITION 
anne i a the Mid-Atlantic bight, 2:60893 
BENTHOS/ 
Marine canaiices eatin of the Sapelo Island, Georgia 
region, 2:60907 
—— at the zonation of benthos along the estuarine gradient, 


BENTHOS/ECOLOGY 
Between-community contrasts in successful polychaete feeding 
strategies, 2:60890 
Ecology of marine benthos, 2:60889 
BENTHOS/FEEDING 
Ecology of shallow water deposit-feeding communities, Quisset 
Harbor, Massachusetts, 2:60899 
Food chain pathways in detrital feeding benthic communities: a 
review, with new observations on sediment resuspension and 
detrital recycling, 2:60892 
BENTHOS/FOOD 
Benthic food budget for the grevelingen estuary, The Netherlands, 
and a consideration of the mec causing high benthic 


secondary juction in estuaries, 2:60901 
BENTHOS/ MEETINGS 


Ecology of marine i 2:60889 
BENTHOS/METABOLI 

Benthic community ~~ Al a review and assessment of 
7 —— status a outlook, 2:60895 

E OS/NUTRIENTS 


Benthic- ling in the Mid-Atlantic bight, 2:60893 
BENTHOS POLLUTION 


Effects of pollution on inshore benthos, 2:60921 
BENTHOS/POPULATION DENSITY 
Seasonal cycles in benthic communities of the Georgia 
Continental Shelf, 2:60906 
BENTHOS/TAXONOMY 
Studies on the dispersion patterns of Scottish Sea loch benthos 
from contin core transects, 2:60903 
BENTHOS/ZO 
= A. at the zonation of benthos along the estuarine gradient, 


BENZENE/CHEMICAL RADIATION EFFECTS 
Quenching of benzene fluorescence in pulsed proton irradiation: 
on proton energy, 2:60570 
BENZENE/FLUORESCENCE 


Quenchi me grenenahamapen nig A cheggieae: 
BENZENE/ RADIATION CHEMISTRY 


Radiation pee dL in —— lhases, 2:605 
BENZENE/STEAM REFO 
Steam reforming of h ss oe oes on noble metal catalysts. III. 
The reactivity of mee hydrocarbons in the steam reforming 
on a Rh-alumina catalyst, 2:58234 
BENZENE/THERMODYNAMIC PROPERTIES 
ap ee investigation of heat transfer to benzene at 
rcritical pressure and low Reynolds numbers, 2:58330 
BENZ. NE/VOLATILITY 
wT determination of Wilson parameters, 2:58332 
PYRENE/METABOLISM 


e Metabolites of benzo(a) pyrene produced by placental microsomes 
from smokers and nonsmokers, 2:60984 
BERGBA IRSCHUNG PROCESS 
<n process for the desulphurization of flue gases, 
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BERKELIUM 250/BETA-MINUS DECAY 
Absolute y-ray branching and half-life of *°Bk, 2:61420 (BNL- 
NCS-22500) 
BERKELIUM 251/ENERGY LEVELS 


Photofission studies with monoenergetic photons (Half-life, log ft, 


branching ratio; levels of **' BK), 2:61423 (BNL-NCS-22500) 
BERYLLIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
BERYLLIUM/ELECTRIC CONDUCTIVITY 
Temperature minimum of the resistivity of beryllium, 2:60375 
BERYLLIUM/HEALTH HAZARDS 
Review of current information on some eculogical and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
BERYLLIUM/ION IMPLANTATION 
Low-temperature solubility of copper in beryllium, in beryllium- 
aluminum, and in beryllium-silicon using ion beam, 2:60312 
BERYLLIUM/MACHINING 
Effect of machining on properties of impact-ground beryllium, 
2:60331 (UCRL-52287) 
BERYLLIUM/SHOCK WAVES 
Response of porous beryllium to static and dynamic loading, 
2:60333 (UCRL-79712(Rev. 1)) 
BERYLLIUM/SOLUBILITY 
Low-temperature solubility of copper in beryllium, in beryllium- 
aluminum, and in beryllium-silicon using ion beam, 2:60312 
BERYLLIUM 9 TARGET/TRITON REACTIONS 
Scattering of polarized tritons by *Be and '*C (15 and 17 MeV; 
differential analyzing powers), 2:61354 (BNL-NCS-22500) 
BERYLLIUM ALLOYS/FILLER METALS 
Filler material (Patent), 2:60282 (RFP-Trans-223) 
BERYLLIUM ALLOYS/NUCLEAR REACTION ANALYSIS 
Low energy p-Be nuclear reactions for depth-profiling Be in 
alloys (Segregation induced by Ni-ion bombardment), 2:60515 
(CONF-770642-10) 
BERYLLIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Void swelling and segregation in dilute nickel alloys (3.5 MeV 
58Ni* irradiation), 2:60405 (CONF-770641-1) 
BERYLLIUM CARBIDES/MECHANICAL PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
BERYLLIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
BERYLLIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
BERYLLIUM FLUORIDES/POTENTIOMETRY 
Recent electroanalytical studies in molten fluorides (LiF-BeF2- 
ThF, (ZrF,)), 2:60532 (CONF-7608 1 10-1) 
BERYLLIUM FLUORIDES/VOLTAMETRY 
Recent electroanalytical studies in molten fluorides (LiF-BeF2- 
ThF, (ZrF,)), 2:60532 (CONF-76081 10-1) 
YLLIUM MODERATORS 


See BERYLLIUM 
YLLIUM OXIDES/MECHANIC AL PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase rt 11, 2:61801 (EPRI-115-2) 
BERYLLIUM ‘OXID /OPTICAL PROPERTIES 
LazBe2Os;: Nd laser crystals, 2:60436 
BERYLLIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase rt 11, 2:61801 (EPRI-115-2) 
BERYLLIUM OXIDES/THERMOPYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
BESSEL FUNCTIONS/NUMERICAL SOLUTION 
Roots of two transcendental equations involving spherical bessel 
functions, 2:61557 
BETATRONS/ELECTRON BEAM INJECTION 
Injection of an electron beam into a betatron, 2:61542 
IETHE-WEIZSAECKER RELATION 
See WEIZSAECKER FORMULA 
BEZNAU-1 REACTOR/STEAM GENERATORS 
Some problems in steam generation in nuclear power plants with 
indirect cycle cooling circuits, 2:59211 
BF3 COUNTERS/MODIFICATIONS 
ee A-B remmeter with improved directional d 
d thermal neutral sensitivity, 2:60787 (UCRL-78939) 
BF3 COUNTERS/SENSITIVITY 
Modified A-B remmeter with improved directional dependence 
and thermal neutral sensitivity, 2:60787 (UCRL-78929) 
BIBLIS-A REACTOR/PERFORMANCE 
Nuclear power plant Biblis A proves effective, 2:59196 


BIOMEDICAL RADIOGRAPHY/PHOTOGRAPHY 


BIBLIS-A REACTOR/REACTOR COMPONENTS 
Operational experience with machine systems and instruments in 
the nuclear power plant Biblis, 2:59200 
BIBLIS-A REACTOR/REACTOR OPERATION 
Nuclear power plant Biblis A proves effective, 2:59196 
BI-GAS PROCESS/CATAL ALYSTS 
Gas generator research and development BI-GAS TP 51865 (FE- 71st 
12073) progress report for the period July 1977, 2:57865 
BI-GAS PROCESS/FLOWSHEETS 
"New" coal gasification technol (9 refs), 2:57912 
= PR ESS/PILOT PLANTS oe a 
as generator researc evelopment A st 
i073 progress report for the period July 1977, 2:57865 (FE- 
BINARY-FLUID SYSTEMS/FEASIBILITY STUDIES 
Power production from high-salinity geothermal waters, 2:58856 
Research and development of vapor-combined binary cycle 
eothermal power generation system, 2:58853 (CONF-770364-9) 
= ICAL ADAPTATION 
ral ada a. in sibling species of capitella, 2:60898 
BIOL ICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
FLOWERS 
LEAVES 
ORGANS 
PLANTS 
ROOTS 
TISSUES 
BIOLOGICAL MATERIALS/ION MICROPROBE ANALYSIS 
Feasibility of oe 15 nm resolution with a scanning 
microprobe using a liquid gallium ion source, 2:60520 (CONF- 
770230-1) 
BIOLOGICAL RADIATION EFFECTS 
See also GENETIC RADIATION EFFECTS 
RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/RESPONSE 
MODIFYING FACTORS 
Effects of gamma radiation on lichens and lichen-forming fungi 
and algae, 2:61028 (COO-2085-18) 
BIOLOGICAL RADIATION EFFECTS/SYNERGISM 
Accelerated aging in combined stress environments (Synergistic 
effects of thermal and radiation environments on Bacillus 
subtilis), 2:61021 (SAND-77-0511C) 
BIOLOGICAL REPAIR/ERRORS 
Human diseases with in vitro manifestations of altered repair and 
replication of DNA, 2:61000 
BIO ICAL SHIELDS/DESIGN 
Radiation shielding ap; tus (Patent), 2:60623 
BIOLOGICAL SHIELDS/RADIATION DOSES 
Numerical investigations of concrete attenuation effectiveness in 
various PWR shield configurations, 2:59194 
BIOLOGICAL STRESS PERATURE EFFECTS 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
Progress report, 1 October 1974-30 Supeeniber 1977, 2:60887 
(COO-2502-14) 
BIOLOGICAL VARIABILITY/RADIOSENSITIVITY EFFECTS 
Comparative effectiveness of exposure of hothouse cucumber 
— - gamma radiation on productivity of different varieties, 
61039 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 


BIOMASS/ENERGY CONVERSION 
Alternative energy technologies in Brazil, 2:60050 
BIOMASS/ENERGY SOUR IEVELOPMENT 
Biomass: progress and plans, 2:60066 
BIOMASS/FUELS 
Biomass: progress and plans, 2:60066 
BIOMASS/MEASURING METHODS 
Adenosine triphosphate concentration in relation to microbial 
biomass in aquatic systems, 2:60919 (COO.1599-125(Pt 3)) 
BIOMASS/PRODUCTIVITY 
Primary productivity regimes of the nearshore Beaufort Sea, with 
reference to potential roles of ice biota, 2:60912 
BIOMEDICAL RADIOGRAPHY 
See also DIAGNOSTIC TECHNIQUES 
BIOMEDICAL RADIOGRAPHY/IMAGES 
Holographic localization and display of a body within an opaque 
medium by radiography, 2:60987 (LA-tr-77-43) 
BIOMEDICAL RADIOGRAPHY/PHOTOGRAPHY 
Photographic quality assurance in diagnostic radiology, nuclear 
medicine, and radiation therapy. Volume II. hic 
processing, quality assurance, and the evalua‘ 
photographic materials. Final report, 2:60985  (PB.267498) 





BIOTITE/ROCK-FLUID INTERACTIONS 


BIOTITE/ROCK-FLUID INTERACTIONS 

Migrational behavior of alkaline trace elements in the water-rock 

system, 2:58901 
BIRDS/AVOIDANCE 

Effect of high voltage electrical transmission lines on flying height 
of anatidae (Avoidance reactions of aquatic fowl), 2:59001 
(ORNL -tr-4387) 

BIRDS/ECOLOGY 

Marine birds of the western Beaufort Sea, 2:60916 
BIRDS/POPULATION DYNAMICS 

Application of stochastic models to a wildlife population, 2:60956 
BIRDS/RADIOCHEMICAL ANALYSIS 

Radiochemical analyses of game birds collected from the Hanford 
environs, 1971-1975 (Sr, *7Cs, ©Zn, Co), 2:60875 (BNWL- 
2089) 

BISMUTH/HEALTH HAZARDS 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

BISMUTH 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
BISMUTH 210 TARGET/TRITON REACTIONS 
Study of the sup(210m)Bi(t,a)*°® Pb reaction, 2:61415 
BISMUTH 211/ENERGY LEVELS 

Single-particle component of the first excited state of ?"' Bi, 

2:61408 
BISMUTH ALLOYS/FERMI LEVEL 

Studies of electron transitions using solid He pressure techniques, 

2:60494 (SAND-77-0989C) 
BITTER SPAR 

See DOLOMITE 
BITUMENS 

See also COAL TAR 
BITUMENS/ENHANCED RECOVERY 

Recovery of viscous oil by unheated air injection, followed by in 
situ combustion (Patent), 2:58416 

BITUMENS/PRODUCTION 

Recovery of oil from Athabasca oil sands and from heavy oil 

deposits of northern Alberta by in-situ methods, 2:58420 
BITUMINOUS COAL/CHEMICAL ANALYSIS 

Analyses of tipple and delivered samples of coal: collected during 
the period July 1975 through September 1976. Report of 
investigations, 2:57946 (PB-266884) 

Mineral matter effects in coal liquefaction. 1. Autoclave screening 
study (10 refs), 2:57925 (SAND-77-0555C) 

Use of Pennsylvania coals in low Btu gasification processes: a 
preliminary study. Appendix III. Pennsylvania coal analyses. 
Special research report SR-112, 2:57945 (NP-21860(App.3)) 

BITUMINOUS COAL/COMBUSTION PRODUCTS 

Emissions from residential and small commercial stoker-coal-fired 
boilers under smokeless operation. Final report Nov 1974-Sep 
1976, 2:57963 (PB-263891) 

BITUMINOUS COAL/FLASH ey 

Improved techniques for gasifyin uarterly report, 
October 1-December 31, 1976 toc, ‘Dicalite; Sinien lodeemaniion at 
100 atm), 2:57876 (FE-2340-2 ) 

BITUMINOUS COAL/HYDROGENATION 

Improved techniques for gasifying coal. Second quarterly report, 
October 1-December 31, 1976 (FCC; Dicalite; hydrogenation at 
100 atm), 2:57876 (FE-2340-2) 

BITUMINOUS COAL/PYROLYSIS 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

Macroscopic sample effects on the pyrolysis of bituminous and 
subbituminous coals at underground coal gasification 
rates, 2:57859 (CONF-770652-10) 

BITUMINOUS COAL/REVERSE COMBUSTION 

Descriptions of reverse combustion linkage and forward 
gasification during underground coal gasification (4 refs), 
2:57887 (SAND-76-9317 

BLACK SEA/GEOLOGIC STRUCTURES 
Pre-Kerch Uplift and its oil and gas potentials, 2:58071 
BLACK SHALES/BIBLIOGRAPHIES 

Geology or argillaceous sediments: an annotated and illustrated 

bibliography (381 ———- 2:58364 (MERC/CR-77/8) 
BLACK SHALES/EVALUATION 

Characterization and ny SE 
release of gaseous hydrocarbons. Quarterly technical 
report, March 1977-May 1977, 2:58365 (ORO-5205-3) 

BLACK SHALES/GEOLOGY 

Geology or argillaceous sediments: an annotated and i 

bibliography (381 citations), 2:58364 (MERC/CR-77/8) 
BLACK SHALES/LEACHING 


Chat shale: uranium recovery by in situ processing, 
2:58463 fUCID-17479) 


ERA Vol. 2, No. 24 


BLACK SHALES/SAMPLING 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, March 1977-May 1977, 2:58365 (ORO-5205-3) 


LANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD 
See also BLOOD CELLS 
BLOOD/BIOLOGICAL RADIATION EFFECTS 

Lesions in monkeys as function of radiation dosage (Gamma 
radiation, Macaca rhesus), 2:61054 

Long-term sequelae of combined radiation with reference to 
changes in calcium, phosphorus, and alkaline phosphatase 
— of blood (Gamma radiation, beta particles, radioiodine), 
2:61059 

BLOOD/CHEMICAL ANALYSIS 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
BLOOD CELLS 
See also ERYTHROCYTES 
LEUKOCYTES 
BLOOD CELLS/BIOLOGICAL RADIATION EFFECTS 
Biological implications of radiation, 2:61041 (BNL-22938) 
BLOWDOWN/FLOW RATE 

Experimental data on two-phase pressure drops across area 
changes during flow transients. Final report. Volume 1 (PWR 
and BWR), 2:59732 (NUREG-0306(Vol.1)) 

Experimental data on two-phase pressure drops across area 
changes during flow transients. Final report. Volume 2 (PWR 
and BWR), 2: 59733 (NUREG-0306(Vol.2)) 

BLOWDOWN/HEAT TRANSFER 

BWR blowdown/emergency core cooling fifth quarterly progress 
report, January 1-March 31, 1977, 2:59717 (GEAP-21304-5) 

PWR blowdown heat transfer separate-effects program: Thermal- 
Hydraulic Test Facility experimental data report for test 100, 
2:59738 (ORNL/NUREG/TM-114) 

Quarterly progress report on blowdown heat transfer separate- 
effects program for January-March 1977 (PWR), 2:59737 
(ORNL/NUREG/TM-109) 

Thermal-hydraulic analysis of semiscale Mod-1 integr 
blowdown-reflood tests (baseline ECC test series) az 359755 
(TREE-NUREG-1077) 

BLOWDOWN/HYDRAULICS 

Thermal-hydraulic analysis of semiscale Mod-1 integral 

blowdown-reflood tests (baseline ECC test series), 2:59755 


Evaluation of pressure a across area changes during 
blowdown. Quarterly progress a January 1, 1977-March 
31, 1977, 2:59729 (NUREG-004 7-8) 
Experimental data on two-phase pressure drops across area 
—— gt flow transients. Final report. Volume 1 (PWR 
WR), 2:59732 (NUREG-0306(Vol.1)) 
Experimental data on two-phase pressure drops across area 
changes durin +. flow transients. Final report. Volume 2 (PWR 
and BWR), 2:59733 —- 2)) 
BLOWDOWN. 
Pressure pulse test results oo qualification of the FLASH-34 
flexible structural member model with a surge tank attached to 
the test vessel (LWBR Development Program), 2:59765 
(WAPD-TM-1290) 
BLOWDOWN/TEST FACILITIES 
Cay ly progress report on blowdown heat transfer te- 


for January-March 1977 (PWR), 2:59737 
(ORNE/NUREG/TM.105 09) 


BNL 
(Brookhaven National Laboratory.) 
INL/ENVIRONMENTAL IMPACT STATEMENTS 
Brookhaven National Laboratory, Upton, New York final 
environmental impact statement, 2:60953 (ERDA-1540) 
BOILERS 
Theory of acid deposition and its application to the dew-point 
meter, 2:60588 
BOILERS/AIR POLLUTION ABATEMENT 
Emissions from residential and small commercial stoker-coal-fired 
boilers under smokeless tion. Final report Nov 1974-Sep 
1976, 2:57963 (PB-263891) 
a= evaluation of fuel oil additives for reducing 
emissions and efficiency of boilers. Final task report 
May 1972-Dec 1975, 2:60734 (PB-264065) 
pe of sulfuric anhydride and nit 
under variable conditions, 2:5 
BOILERS/AIR POLLUTION CONTROL 
Energy cost of NOx control, 2:59009 
Field investigation of emissions from commercial boilers, 2:59007 
Particulate matter from oil burning boilers and furnaces: possible 
cuntetl goaqpume tor cities and tates, 2:60741 


oxides in boilers 





DEC. 30, 1977 


BOILERS/CLEANING 
Experience of in-service chemical cleaning of inner heating 
surfaces of a tpp-200 boiler, 2:58985 
BOILERS/CONVERSION 
~~ en problems from the industrial users viewpoint, 
2 


BOILERS/CORROSION PROTECTION 
Effectiveness of employing means of preheating air at existing 
thermal power stations, 2:58990 
BOILERS/DESIGN 
Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 
Potassium vapor topping cycle. Technical progress report, 
October 1, 1976-December 31, 1976, 2:58958 (ORNL-TM-5954) 
Prospects of manufacture of boilers for combined steam-and-gas 
plants at the Krasnyi Kotelshchik production association, 


2:58962 
BOILERS/EFFICIENCY 
Design features and efficiency of convective gas ducts utilizing 
membrane heating surfaces, 2:60738 
Experimental evaluation of fuel oil additives for reducing 
emissions and increasing efficiency of boilers. Final task report 
May 1972-Dec 1975, 2:60734 (PB-264065 
Seasonal performance and energy costs of oil or gas-fired boilers 
and furnaces, 2:60084 (BNL-50647) 
BOILERS/FABRICATION 
Prospects of manufacture of boilers for combined steam-and-gas 
plants at the Krasnyi Kotelshchik production association, 
2:58962 
Prospects of development of the technology of manufacture of 
boiler units in the tenth five-year plan period (USSR), 2:58978 
BOILERS/FLUE GAS 
Energy recovery and storage system (Patent), 2:58994 
BOILERS/GASEOUS WASTES 
Formation of sulfuric anhydride and nitrogen oxides in boilers 
under variable operating conditions, 2:59008 
BOILERS/HEAT TRANSFER 
Design features and efficiency of convective gas ducts utilizing 
membrane heating surfaces, 2:60738 
Heat exchange in the furnace of a TPP-200-1 boiler, 2:58981 
BOILERS/OPERATION 
Operation of boiler rooms running on mine methane (Book in 
Russian), 2:57996 
BOILERS/PERFORMANCE 
Experiences gained with a gas/oil fired boiler in Arzberg power 
plant, 2:58944 
BOILERS/POLLUTION CONTROL EQUIPMENT 
Evaluation of the General Motors’ double alkali SO2 control 
system. Final report Mar 1974-Aug 1976, 2:57954 (PB-263469) 
BOILERS/RESEARCH PROGRAMS 
Conceptual design for an atmospheric fluidized-bed direct 
combustion power generating plant. Phase I. Commercial plant 
conceptual design. Quarterly report, January 3-April 30, 1977, 
2:58966 (FE-2583-4) 
BOILERS/REVIEWS 
Steam generator and boiler firing, 2:58968 
BOILERS/WELDED JOINTS 
Damageability of welded joints of heating surfaces of boilers for 
supercritical steam parameters and ways to raise their reliability, 
2:58974 
BOILING 
See also NUCLEATE BOILING 
BOILING/CRITICAL HEAT FLUX 
Sensitivity of the bridge and ae methods for detection 
of boiling heat transfer crisis, 2:60699 
BOILING DETECTION 
Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION/ANALYTICAL SOLUTION 
Exact solutions of the Boltzmann equation, 2:61548 
ILTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BOLTZMANN-VLASOV EQUATION/NUMERICAL SOLUTION 
Integration of the Vlasov equation for a magnetized plasma, 
2:61702 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW/BIOCHEMISTRY 
Significance of different dehydrogenase components to radiation- 
induced impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 


BORON 12/BETA-MINUS DECAY 


BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 
Kinetics of colony formation and migration of bone marrow cells 
of (CBA x C57B1)F; hybrid mice after administration of 
deoxicorticosteron (X radiation), 2:61060 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
BONE MARROW CELLS/CFU 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
BONE MARROW CELLS/TRANSPLANTS 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
BONE TISSUES/AUTORADIOGRAPHY 
Quantitative autoradiography for the study of dose rates in 
ae objects following administration of strontium-90, 
2:61 
BONE TISSUES/MICRORADIOGRAPHY 
Microroentegenography in studying lymphogranulomatosis of the 
bone, 2:61004 (ANL-Trans-1099) 
BONE TISSUES/PATHOLOGY 
Microroentegenography in studying lymphogranulomatosis of the 
bone, 2:61004 (ANL-Trans-1099) 
BORANES/MOTION 
Boron-11 NMR study of the large angle anisotropic motion of 
BsH™~ s in (CHs)sNBsHs, 2:60481 
BOREHOLES 
Drilling analysis of experimental borehole S-451, 2:58059 
BOREHOLES/HEAT RECOVERY 
Recovery of geothermal energy (Patent), 2:58872 
BOREHOLES/LINING PROCESSES 
Utilization of melting techniques for borehole wall stabilization 
(Applied to geothermal well production systems), 2:58861 (LA- 
UR-77-840) 
BOREHOLES/SEALS 
Borehole sealing method and apparatus (Patent), 2:58537 
BOREHOLES/SEISMIC SURVEYS 
Detailed investigations of geological structures by seismic well 
surveys, 2:58110 
BOREHOLES/TEMPERATURE GRADIENTS 
Continuous logging of temperature gradients, 2:58842 
BOREHOLES/WELL LOGGING 
Continuous logging of temperature gradients, 2:58842 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON/BRAZING 
Brazed borsic/aluminum structural panels, 2:60465 (N-77-18220) 
BORON/COMPOSITE MATERIALS 
Applications oriented basic research of nytrid: a 
anwendungsorientierte grundl 
hybridwerkstoffen (Plastics with carbon, boron, ns, and 
Kevlar fibers), 2:60491 (N-77-20173) 
BORON/DEFECTS 
Electron microscopy studies of defects in boron-sintered cubic 
silicon carbide, 2:60442 (LBL-6269) 
BORON/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
BORON/JOINING 
Applicability of conventional joining techniques to boron fiber 
and carbon fiber reinforced aluminum anwendbarkeit bekannter 
fuegetechniken auf borfaser- und kohlenstoffaserverstaerktes 
aluminium, 2:60466 (N-77-18255) 
BORON 10 TARGET/NEUTRON REACTIONS 
Total cross section of '°B from 4 to 13.5 MeV., 2:61352 (BNL- 
NCS-22500) 
BORON 11/NUCLEAR MAGNETIC RESONANCE 
Boron-11 NMR study of the large angle anisotropic motion of 
BsH™ s in (CHs)4NBsHs, 2:60481 
BORON 11/OPTICAL PROPERTIES 
Boron-11 NMR study of the large angle anisotropic motion of 
BsH™ s in (CHs)sNBsHs, 2:60481 
BORON 11/ORDER-DISORDER TRANSFORMATIONS 
Boron-11 NMR study of the large angle anisotropic motion of 
BsH™ s in (CHs)sNBsHs, 2:60481 
BORON 11 REACTIONS/FUSION REACTIONS 
Yrast decay schemes from heavy ion + “*Ca fusion-evaporation 
reactions. I. ** °®Mn, **Cr, and °? 5°V, 2:61363 
BORON 11 TARGET/PROTON REACTIONS 
Study of the feasibility fusion power with negligible neutron 
production, 2:61783 
BORON 12/BETA-MINUS DECAY 
B spectra of '*B and '*N reanalyzed, 2:61344 








BORON ALLOYS/ELECTRON BEAM WELDING 


BORON ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding and strength tests of molybdenum and 
molybdenum aoe 2:60291 (ANL-Trans-1097) 
BORON CARBIDES/ FABRICATION 
Review of some past and at powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
BORON CARBIDES/HOT PRESSING 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
BORON CARBIDES/MECHANICAL PROPERTIES 
Fusion reactor — potential of low Z materials for the first 
wall. nie rt 11, 2:61801 (EPRI-115-2) 
BORON CA IDES HYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key rt 11, 2:61801 (EPRI-115-2) 
BORON ‘CARBIDES THERMODYNAMIC 1 PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase rt 11, 2:61801 (EPRI-115-2) 
BORON IONS/ION-A M COLLISIONS 
Charge-transfer and impact-ionization cross sections for fully and 
ially stri positive ions colliding with atomic hydrogen 
2 to nf X 10° cm/s), 2:61226 
BORON NITRIDES/BAND THEORY 
Band calculations on ferroelectric and piezoelectric solids. Final 
—— Mar 75-Jun 76, 2:60455 (AD-A-040080) 
BORON NITRIDES/MECHANICAL PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase rt 11, 2:61801 (EPRI-115-2) 
BORON NITRIDES/PHYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
BORON NITRIDES ERMODYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 


wall. Key phase report 11, 2:61801 (EPRI-115-2) 
RAKES/THERMAL STRESSES 


Problem of reducing thermal stresses in brake pulleys of draw 
works, 2:58169 
Variational principle of minimization of thermal stresses of friction 
paris of the brake pulley of a draw works, 2:58161 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAYTON CYCLE POWER SYSTEMS/RESEARCH 
PROGRAMS 
Nuclear powered satellite studies. Annual progress report, July 1, 
1976-June 30, 1977, 2:58575 (COO-4045-2) 
BRAZIL/ENERGY SOURCES 
Alternative energy ee Deak, 2:60050 
BRAZIL/PETROLEUM DE 
— continental margin and petroleum prospects, 
Petroleum potential of the deep Atlantic Ocean, 2:58092 
BRAZIL/SURFACE MINING 
Mining machinery and equipment, Brazil. Foreign market survey 
report, 2:57970 (DIB-77-07-514) 
BRAZIL/URANIUM RESERVES 
Where Brazil's uranium lies, 2:58439 
BREEDER REACTO 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/DESIGN 
Parametric analysis of a py breeder, 2:59352 
BREEDER REACTORS ILITY 
Human survival de on nuclear power, 2:59938 
BREEDING BLA /BREEDIN 
Tritium production in a controlled thermonuclear reactor blanket 
model with a graphite reflector, 2:61737 
BREEDING BLANKETS/DESIGN 
Design and simulation of the first blanket zone of the DEMO 
fusion device, 2:61734 (ORNL/MIT-246) 
Fusion blankets for catalyzed D-D and D-He® reactors, 2:61729 
(BNL-22955) 
Influence of design variations on controlled thermonuclear reactor 
oa neutronic performance using variational techniques, 
BREEDING BLANKETS/MICROSPHERES 
LiO microsphere fabrication. Monthly letter progress report No. 
1 for the period ending May 31, 1977, 2:61731 (COO0-4362- 1) 
BREEDING BLANKETS/PERFORMANCE 
MIT LMFBR blanket research project, January 1, 1977-March 31, 
1977, 2:59320 (COO-2250-27) 
BREEDING BLANKETS/SIMULATION 
Design and simulation of the first blanket zone of the DEMO 
fusion sens Re tae (ORNL/MIT-246) 


BREMSSTRAHL 
Bremsstrahlung of de rate plasma, 2:61650 
BRIDGES 
See ELECTRIC BRIDGES 
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BRINES/CORROSIVE EFFECTS 

Alternate materials of construction for geothermal applications. 
Pro aw report No. 12, January-March 1977, 2:58864 (BNL- 

Geothermal materials studies. Quarterly 7, October- 
December 1976 and January-March 1977, 2:58867 (UCID- 
17261-76-4) 

Using Salton ‘Sea oe eothermal brines for electrical power: a review 
of progress in chemistry and materials technology, 1976 status, 
2:58868 (UCRL-79468) 

BRINES/NUCLEAR MAGNETIC RESONANCE 

Concentration dependence of correlation times from proton NMR 

relaxation in hydrous melts, 2:58891 
BRINES/VISCOSITY 

Concentration dependence of ye times from proton NMR 

relaxation in hydrous a ye ~ 
BRITISH COLUMBIA/INDUSTR 

Energy self-sufficiency pros; 2a! Fb 200 a the British Columbia forest 
products ey ae PB-266157) 

OADLANDS G ELD/HYDROTHERMAL 

SYSTEMS 


Comparison of past and present geothermal waters, from a study 
of fiuid inclusions, Broadlands Field, New Zealand, 2:58811 
BROMINE/ATOM-MOLECULE COLLISIONS 
Monte Carlo trajectories: Alignment of HBr rotational angular 
momentum as a function of scattering angle for the reaction 
H+ Br. HBr+Br, 2:61222 
BROMINE/HEAVY ION REACTIONS 
Singularities of interactions of iron-group relativistic nuclei in 
cosmic rays with Ag and Br nuclei with maximum number of 
interacting nucleons, 2:61272 
BROMINE 82/BETA-MINUS DECAY 
High-counting rate 47 B-y coincidence system, 2:60792 (BNL- 
NCS-22500) 
BROMINE IONS/ION-ATOM COLLISIONS 
K-vacancy production in heavy-ion collisions. II. Multiple- and 
single-collision excitation in the 2po molecular orbital (12 to 
470 MeV range), 2:61232 
K-vacancy production in heavy-ion collisions. III. 1so excitation 
(12 to 470 MeV range), 2:61233 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/SAMPLING 
Mae Moh power project, 2:58007 
BROWNS FERRY-1 REACTOR/CONTROL ELEMENTS 
Control rod sequence exchanges utilizing an off-line predictive 
code, 2:59625 
BROWNS FERRY-2 REACTOR/CONTROL ELEMENTS 
Control rod sequence exchanges utilizing an off-line predictive 
code, 2:59625 
BROWNS FERRY-3 REACTOR/CONTROL ELEMENTS 
Control rod sequence exchanges utilizing an off-line predictive 
code, 2:59625 
BRUCE-1 REACTOR/REACTOR KINETICS 
Reactor physics measurements at Bruce Nuclear Generating 
Station-A, 2:59264 
BRUCE-2 REACTOR/REACTOR KINETICS 
Reactor physics measurements at Bruce Nuclear Generating 
Station-A, 2:59264 
BRUCE-3 REACTOR/REACTOR KINETICS 
Reactor physics measurements at Bruce Nuclear Generating 
Station-A, 2:59264 
BRUCE-4 REACTOR/REACTOR KINETICS 
Reactor physics measurements at Bruce Nuclear Generating 
Station-A, 2:59264 
BRUNSWICK-1 REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Radwaste system operating experience: Brunswick Steam Electric 
Plant, 2:59644 
BRUNSWICK-2 REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Radwaste system operating experience: Brunswick Steam Electric 
Plant, 2:59644 
BUBBLES/VAPOR CONDENSATION 
Direct contact condensation of steam bubbles in water at high 
ressure, 2:60695 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/SPECIFIC HEAT 
Comfort-range thermal storage, 2:59941 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
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HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Low-energy air conditioning, 2:60099 
Test Reference Year (TRY). Final report (Weather data collection 
for og energy demand calculations), 2:60085 (NATO/ 


Cc 
BUILDINGS/CONSTRUCTION 
Energy use for building construction. Final report, March 1, 1976- 
ber 31, 1976, 2:60136 (COO-2791-3) 
BUILDINGS/DISTRICT COOLING 
Water Resources Research Program. District heating and cooling 
utilizing temperature differences of local waters. Preliminary 
feasibility study for the Chicago 21, South Loop New Town 
roject, 2:59942 (ANL/WR-77-1) 
BUILDINGS/DISTRICT HEATING 
Water Resources Research Program. District heating and cooling 
utilizing temperature differences of local waters. Preliminary 
feasibility study for the Chicago 21, South Loop New Town 
roject, 2:59942 (ANL/WR-77-1) 
BUILDINGS/ENERGY CONSERVATION 
Administration and research building for the Cary Arboretum: an 
energy conservation and solar energy heated building, 2:58690 
Conservation in buildings and community systems, 2:59959 
Efficient use of energy, 2:59986 
Energy conservation system (Patent), 2:60086 
Practical control of energy utilization in laboratory and office 
building, 2:60114 
Third annual energy conservation management conference, 
9969 


5 
BUILDINGS/ENERGY CONSUMPTION 

Application of chemical dehumidification system to a roof fan 
house at Michoud Assembly Facility at New Orleans, 
Louisiana, 2:60117 (N-77-20560) 

Application of a run around coil system to a roof fan house at 
Michoud Assembly Facility at New Orleans, Louisiana, 2:60118 
(N-77-20561) 

Efficient use of energy, 2:59986 

Practical control of energy utilization in laboratory and office 
building, 2:60114 

BUILDINGS/ENERGY MANAGEMENT 

Third annual energy conservation management conference, 

2:59969 
BUILDINGS/INFRARED THERMOGRAPHY 

Detecting structural heat losses with mobile infrared 
thermography. Part I. Description of technique, 2:60105 (NP- 
22268) 

BUILDINGS/LIGHTING SYSTEMS 

Phantom fluorescent tube, 2:60097 
BUILDINGS/PASSIVE SOLAR COOLING SYSTEMS 

Solar fan: solar induced draft air conditioning system, 2:58691 
BUILDINGS/PRESERVATIVES 

Stone preservatives: methods of laboratory testing and preliminary 

rformance criteria. Final report, 2:60842 (PB-266041) 

BUILDINGS/SOLAR AIR CONDITIONERS 

Review of solar cooling (Sorption and mechanical cooling), 
2:58678 

Shenandoah Solar Community Center, 2:58718 

BUILDINGS/SOLAR AIR CONDITIONING 

Solar cooling of a Florida Welcome Station: a demonstration, 

2:58717 
BUILDINGS/SOLAR COOLING SYSTEMS 

Encyclopedia of oe building design: 391 practical 
case studies. Volume I, 2:58674 

Encyclopedia of energy-efficient building design: 391 practical 
case studies. Volume II, 2:58675 

BUILDINGS/SOLAR HEATING SYSTEMS 

Administration and research building for the Cary Arboretum: an 
energy conservation and solar energy heated building, 2:58690 

Encyclopedia of energy-efficient building design: 391 practical 
case studies. Volume I, 2:58674 

Encyclopedia of energy-efficient building design: 391 practical 
case studies. Volume II, 2:58675 

Evaluation of the solar building, Albuquerque, NM. Annual 
oes report, March 31, 1976-April 30, 1977, 2:58664 (COO/ 
2704-5) 


Heating of buildings with solar energy, 2:58677 
Lowell Observatory experimental solar heating module, 2:58720 
Potential for solar heating in Canada, 2:58668 (NP-22021) 
Shenandoah Solar Community Center, 2:58718 
BUILDINGS/SOLAR SPACE HEATING 
Application of solar principles in designing a low cost system for 
warehouse a 2:58687 
Solar retrofit applications for —— buildings, 2:58702 
BUILDINGS/ SOLAR WATER HEATERS 
Administration and research building for the Cary Arboretum: an 
energy conservation and solar energy heated building, 2:58690 


BUTANE/CONVERSION 


Shenandoah Solar Community Center, 2:58718 
Solar retrofit applications for public buildings, 2:58702 
BUILDINGS/SPACE HEATING 
Gas radiator utilization in households, workshops, and industry, 
2:60092 


Heat pumps with supplemental gas heating, 2:60091 
Heating centers operational experiences, 2:60090 
Technological and economic investigations of gas-fired heat 
pumps systems, 2:60093 
Test Reference Year (TRY). Final report (Weather data collection 
for building energy demand calculations), 2:60085 (NATO/ 
CCMS-60) 
BUILDINGS/THERMAL INSULATION 
City of Austin, Energy Conservation Commission first annual 
report, 2:59948 (NP-22218) 
Detecting structural heat losses with mobile infrared 
ue Part I. Description of technique, 2:60105 (NP- 
BUILDINGS/WASTE HEAT 
Recuperation of heat from the exhaust air of heating and air 
conditioning installations through regenerative heat exchange, 
:60100 


BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/AIR POLLUTION ABATEMENT 
Oil burner for NO/sub x/ emission control (Patent), 2:60736 
BURNERS/DESIGN 
Oil burner for NO/sub x/ emission control (Patent), 2:60736 
BURNERS/OPTIMIZATION 
Operation of boiler rooms running on mine methane (Book in 
Russian), 2:57996 
BURNERS/PERFORMANCE 
Thermimax burner, 2:60737 
BURNERS/PERFORMANCE TESTING 
Agglomerating burner gasification process. installation, 
and operation of a 25-ton-a-day process development unit. 
Quarterly report, January-March 1977, 2:57866 (FE-1513-58) 
BURNOUT 
Effect of foaming on burnout when boiling water of above-critical 
TDS, 2:60697 
BURST REACTORS 
See PULSED REACTORS 
BUSES/ENERGY CONSUMPTION 
Federal perspective on transportation energy use and 
conservation, 2:60120 
BUSES/FLYWHEEL ENERGY STORAG: 
Hybrid heat engine propulsion for urban Sits 2:60199 (CONF- 
770430-P4(Draft)) 
New look at flywheel propulsion for urban transit buses, 2:60205 
(CONF-770830-P4(Draft)) 
BUSES/FUEL CONSUMPTION 
Trends in bus transit operations, 1960-1974. Final report, 2:60132 
(PB-266748) 
BUSES/GAS TURBINES 
Fiat 6803 gas turbine engine: design and development, 2:60180 
(CONF-770430-P 1(Draft)) 
Gas turbine engine application in transit coaches, 2:60181 (CONF- 
770430-P 1(Draft)) 
BUSES/HYBRID SYSTEMS 
Hybrid heat engine propulsion for urban buses, 2:60199 (CONF- 
770430-P4(Draft)) 
New look at flywheel propulsion for urban transit buses, 2:60205 
(CONF-770430-P4(Draft)) 
BUSES/HYDROGEN FUELS 
Hydrcegen-powered mass transit system, 2:60258 (CONF-770430- 
P2(Draft)) 
Refueling hydrogen transit fleets: Part A: economics, 2:60259 
(CONF-770430-P2(Draft)) 
Refueling hydrogen transit fleets: Part B: data, 2:60260 (CONF- 
770430-P2(Draft)) 
BUSES/HYDROGEN STORAGE 
Refueling hydrogen transit fleets: Part B: data, 2:60260 (CONF- 
770430-P2(Draft)) 
BUSES/USES 
Trends in bus transit operations, 1960-1974. Final report, 2:60132 
(PB-266748) 
BUTADIENE/SEPARATION PROCESSES 
Butadiene recovery process (Patent), 2:58252 
BUTANE/CONVERSION 
Hydrocarbon conversion using Group VII metal/alumina 
catalysts activated with halosilane (Patent; for isomerization or 
hydrocracking), 2:58197 
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BUTANE/HYDROCRACKING 

Hydrocracking process using platinum/alumina catalyst activated 

and cooled with HCI (Patent; isomerization), 2:58196 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 

BROWNS FERRY-1I REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
COFRENTES REACTOR 
COOPER REACTOR 
DRESDEN-I REACTOR 
DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
DUANE ARNOLD-1I REACTOR 
GE STANDARD REACTOR 
HATCH-1 REACTOR 
MILLSTONE-1] REACTOR 
MONTICELLO REACTOR 
NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 
SHIMANE-1 REACTOR 
VERMONT YANKEE REACTOR 

BWR TYPE REACTORS/BLOWDOWN 

BWR blowdown/emergency core cooling fifth quarterly progress 
report, January 1-March 31, 1977, 2:59717 (GEAP-21304-5) 

Experimental data on two-phase pressure drops across area 
NU es during flow transients. Final report. Volume 1, 2:59732 

(NUREG-0306(Vol.1)) 

Experimental data on two-phase pressure drops across area 
changes during flow transients. Final report. Volume 2, 2:59733 
(NUREG-0306(V ol.2)) 

BWR TYPE REACTORS/CONTAINMENT SHELLS 

2-MW plasmajet facility thermal tests of concrete, 2:59146 
(SAND-77-0952) 

Preliminary model for core/concrete interactions, 2:59749 
(SAND-77-0370) 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
7 scale experiment of a Mark I boiling-water reactor pressure- 
ression system under hypothetical LOCA conditions, 
2: 9762 (UCRL-79143) 

Mark I 1/12-scale pressure suppression pool swell test program: 
Phase IV tests, 2:59727 (NEDO-21492) 

Mark I 1/5-scale boiling water reactor pressure suppression 
experiment summary of effects due to vent line orifice 
variations: air test series, 2:59148 (UCID-17539) 

a pool swell dynamics. Progress report, 2:59730 

G-0288 


(NU 
BWR TYPE REACTORS/CORE FLOODING SYSTEMS 
Core spray and bottom flooding effectiveness in the BWR/6. 
Licensing topical report, 2:59726 (NEDO-10801-A) 
BWR TYPE REACTORS/CORE SPRAY SYSTEMS 
Core spray and bottom flooding effectiveness in the BWR/6. 
Licensing topical rt, 2:59726 (NEDO-10801-A) 
BWR TYPE REACT ‘ORS/CORIUM 
Molten LWR core material interactions with water and with 
concrete, 2:59752 (SAND-77-1216C) 
liminary model for core/concrete interactions, 2:59749 
(SAND-77-0370) 
BWR TYPE REACTORS/COST 
Capital cost: Boiling Water Reactor Plant. Commercial electric 
power cost studies, 2:59132 (COO-2477-6(Vol.1)) 
Capital cost: Boiling Water Reactor Plant. Commercial electric 
power cost studies, 2:59133 (COO-2477-6(Vol.2)) 
BWR TYPE REACTORS/CRITICAL HEAT FLUX 
General Electric BWR Thermal Analysis Basis (GETAB): data, 
correlation, and design application. Licensing topical report, 
2:59135 (NEDO-10958-A) 
BWR TYPE REACTORS/DEPRESSURIZATION 
Investigation of emergency operating conditions of nuclear heat 
= — plants with drum-type boiling-water reactors, 
BWR TYPE REACTORS/ECCS 
Quarterly technical progress ey et sa on water reactor safety 
ao uclear Regulatory Commission's 
ivision of Reactor Safety Research, January-March 1977, 
2:59758 oe oat 1128) 
UC-B reflood experimen lan, 2:59134 (EPRI-NP-457) 
BWR TYPE REACTORS/ENG. IGINEERED SAFETY - 
Analog transmitter/trip unit system for engineered safe 
TT inputs. Licensing topical report, 2:59728 REDO. 
Physical protection for systems and com its important to 
safety, 2:59430 oe i 
BWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission ~ ge afterheat. Quarterly report, January 
1, i977-March 31, 1977, 2:59140 (NUREG-0018-6) 
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BWR TYPE REACTORS/FUEL ASSEMBLIES 

BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings. Amendment No. 1. Licensing topical report, 2:59137 
(NEDO-21175-1) 

BWR TYPE REACTORS/FUEL CHANNELS 

Irradiated BWR fuel channel disposal, 2:59650 

BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Quarterly technical progress report on water reactor safety 
rograms sponsored by the Nuclear Regulatory Commission's 
vision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Quarterly eee report on the creepdown and colla yal 
zircaloy fu — July 1976-March 1977, 2:59739 (ORNL/ 
NUREG/TM-125) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Release of indigenous gases from LWR fuel and the reaction 

kinetics with Zircaloy cladding, 2:59130 (BNWL-1956) 
BWR TYPE REACTORS/FUEL PELLETS 

Nuclear fuel fabrication and related technology transfer in 
— with implementation of a nuclear power program, 
2:591 

BWR TYPE REACTORS/FUEL POOLS 

Design objectives for light water spent fuel storage facilities at 

nuclear power stations, 2:59168 
BWR TYPE REACTORS/FUEL RODS 

Nuclear fuel fabrication and related technology transfer in 
connection with implementation of a nuclear power program, 
2:59166 

BWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research, April-June 1977, 2:59741 (ORNL/NUREG/ 


TM-132) 
BWR TYPE REACTORS/IN-SERVICE INSPECTION 

In-service examinations durin, _ outages, 2:59150 

BWR TYPE REACTORS, 

1/5-scale experiment of a Mark it boiling: water reactor pressure- 

pep system under hypothetical LOCA conditions, 
762 (UCRL-79143) 

BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings. Amendment No. 1. Licensing topical report, 2:59137 
(NEDO-21175-1) 

Core spray and bottom flooding effectiveness in the BWR/6. 
Licensing topical report, 2:59726 (NEDO-10801-A) 

Decay heat measurements by fast-response boil-off calorimetry, 
2:59724 (LA-UR-77-1758) 

Light-Water-Reactor safety research program. Quarterly progress 
report, January-March 1977, 2:59693 (ANL-77-34) 

MAYU04: a method to evaluate transient thermal hydraulic 
conditions in rod bundles, 2:59718 (GEAP-23517) 

a pool swell dynamics. Progress report, 2:59730 
(NUREG-0288) 

Quarterly technical progress report on water reactor safety 
programs : res by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 

Rewetting and liquid entrainment during reflooding: state of the 
art, 2:59710 (EPRI-NP-435) 

TRAC: a new code for LOCA analysis, 2:59723 (LA-UR-77-1700) 

UC-B reflood experimental plan, 2:59134 (EPRI-NP-457) 

Vertical forces induced in a 1/5 scale Mark I BWR toroidal 
wetwell under LOCA conditions, 2:59764 (UCRL-79825) 

Zirconium metal-water oxidation kinetics. IV. Reaction rate 
studies, 2:59736 (ORNL/NUREG-17) 

BWR TYPE REACTORS/MELTDOWN 

Light Water Reactor Safety Research Program. Quarterly report, 
October-December 1976 (Corium-concrete interactions; vapor 
explosions), 2:59751 (SAND-77-0944) 

Molten LWR core material interactions with water and with 
concrete, 2:59752 (SAND-77-1216C) 

Preliminary model for core/concrete interactions, 2:59749 
(SAND-77-0370) 

BWR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Light Water Reactor Safety Research Program. Quarterly report, 
October-December 1976 (Corium-concrete interactions; vapor 
explosions), 2:59751 (SAND-77-0944) 

BWR TYPE REACTORS/NOZZLES 

Interim technical report on BWR feedwater and control rod drive 

return line nozzle cracking, 2:59142 (NUREG-0312) 
BWR TYPE REACTORS/P IRRMANCE 

Stability and dynamic performance of the General Electric Boiling 

31508) Reactor. Licensing topical report, 2:59138 (NEDO- 
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BWR TYPE REACTORS/PIPES 

Review and assessment of research relevant to design aspects of 
nuclear power plant piping systems. Final report, 2:59141 
(NUREG-0307 

BWR TYPE REACTORS/PRESSURE SUPPRESSION 

Vertical forces induced in a 1/5 scale Mark I BWR toroidal 

wetwell under LOCA conditions, 2:59764 (UCRL-79825) 
BWR TYPE REACTORS/PRESSURE VESSELS 

Structural integrity of water reactor pressure boundar 
components. My oe report ending 2 February 1977, 2:59139 
(NRL/NUREG-3512) 

Test of 6-in.-thick pressure vessels. Series 4: intermediate test 
vessels V-5 and V-9 with inside nozzle corner cracks, 2:59144 
(ORNL/NUREG-7) 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Overpressure protection of low pressure systems connected to the 
reactor coolant pressure boundary, 2:59431 

Source term specification, 2:59434 

BWR TYPE REACTORS/RADIOACTIVE WASTE FACILITIES 

BWR radioactive waste treatment system. Licensing topical 
report, 2:59136 (NEDO-21059) 

BWR TYPE REACTORS/RADIGACTIVE WASTE 

MANAGEMENT 

Radioactive waste management for a BWR, 2:59641 

BWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Economics of radwaste volume reduction and solidification 
systems, 2:59647 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Safety of nuclear power plants, 2:59706 (CONF-760744-) 

BWR TYPE REACTORS/REACTOR COMPONENTS 

Technology transfer for design and manufacture of heavy nuclear 
components for light water reactors, 2:59521 

BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Technical report on material selection and processing guidelines 
for BWR coolant pressure boundary piping, 2:59143 (NUREG- 
0313) 

BWR TYPE REACTORS/REACTOR CORES 

Experimental verification of a method for simulating a boiling 
water reactor core based on a few-group coarse-mesh diffusion 
scheme (COSMO-2 code), 2:59160 

BWR TYPE REACTORS/REACTOR FUELING 

Problems common to initial fuel loadings of light-water reactors, 

2:59149 
BWR TYPE REACTORS/REACTOR KINETICS 

Experimental verification of a method for simulating a boiling 
water reactor core based on a few-group coarse-mesh diffusion 
scheme (COSMO-2 code), 2:59160 

BWR TYPE REACTORS/REACTOR NOISE 

Theoretical investigation of the local and global components of 

the neutron-noise field in a boiling water reactor, 2:59159 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Physica! protection for systems and components important to 

safety, 2:59430 
BWR TYPE REACTORS/REACTOR SAFETY 

Important event-tree and fault-tree considerations in the reactor 
safety study, 2:59803 

Investigation of emergency operating conditions of nuclear heat 
and — plants with drum-type boiling-water reactors, 

59780 


Methods for the development of large computer codes under 
LTSS, 2:59613 (LA-NUREG-6828-MS) 

Overview of the reactor safety study consequence model, 2:59748 
(SAND-77-0151C) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 

Safety of nuclear power plants, 2:59706 (CONF-760744-) 

TRAC: a new code for LOCA analysis, 2:59723 (LA-UR-77-1700) 

BWR TYPE REACTORS/REACTOR SIMULATORS 

Utility use of NSSS supplier reactor analysis code for operational 

support, 2:59156 
BWR TYPE REACTORS/REACTOR STABILITY 

Stability and dynamic performance of the General Electric Boiling 
Water Reactor. Licensing topical report, 2:59138 (NEDO- 
21506) 

BWR TYPE REACTORS/RESEARCH PROGRAMS 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Septem May 1977, 

a 30145 (ORNL/NUREG/TM-12 
BWR TYPE REACTORS/SEISMIC EFFECTS 

BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings. Amendment No. 1. Licensing topical report, 2:59137 
(NEDO-21175-1) 


CALCITE/OPTICAL PROPERTIES 


BWR TYPE REACTORS/SPENT FUEL STORAGE 
Design objectives for light water spent fuel storage facilities at 
nuclear power stations, 2:59168 
BWR TYPE REACTORS/STANDARDIZATION 
Standardization and its im _— to developing a nuclear power 
program (USA), 2:5952: 
BWR TYPE REACTORS/STEAM CONDENSERS 
Condenser tube failures in light-water reactors, 2:59152 
BWR TYPE REACTORS/ SYSTEMS 
Source term specification, 2:59434 
BWR TYPE REACTORS IOLOGY TRANSFER 
Experience in the transfer of nuclear power, 2:59164 
BWR TYPE REACTORS/TRANSIENTS 
Methods for the development of large computer codes under 
LTSS, 2:59613 (LA-NUREG-6828-MS) 
BWR-6 TYPE REACTORS 
See GE STANDARD REACTOR 
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CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
CADMIUM/BIOLOGICAL EFFECTS 
Effects of sublethal concentrations of cadmium on adult 
a pugio under static and flow-through conditions, 
2:61 
Effects of cadmium on growth, sexual development, and 
metabolism in female rats, 2:61092 
Sensitivity of various bacteria, including actinomycetes, and fungi 
to cadmium and the influence of pH on sensitivity, 2:61078 
CADMIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
CADMIUM/ISOTOPE SEPARATION 
Isotopic enrichment of cadmium in zone refining and pulsed 
currents, 2:60513 
CADMIUM/TOXICITY 
Acute toxicity of zinc, cadmium, and chromium to the marine 
fishes, yellow-eye mullet (Aldrichetta forsteri C. and V.) and 
ee hardyhead (Atherinasoma microstoma Whitley), 
Semichronic oral toxicity of cadmium. II. Studies on dogs, 2:61089 
Semichronic oral toxicity of cadmium. I. Studies on rats, 2:61090 
Toxicity of metal mining wastes, 2:61094 
CADMIUM/VOLTA AMETRY 
Part I. Application of pulse —— and pulse anodic 
stripping to the determination of selected heavy metals in 
natural waters. Part II. Application of controlled potential 
coulometric techniques to the determination of uranium, 2:60523 
(TID-27709) 
CADMIUM 109/BIOLOGICAL ACCUMULATION 
a model of cadmium transport in a biological system, 
2:6108 
CADMIUM 110/ENERGY-LEVEL TRANSITIONS 
High-counting rate 44B-y coincidence system, 2:60792 (BNL- 
NCS-22500 
CADMIUM 126/BETA-MINUS DECAY 
Decay studies of Ag, Cd, and In fission products with new in- 
beam ion source & relative intensities), 2:61379 (BNL-NCS- 


22500) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Thin film solar cells for terrestrial applications. Final report 1 Aug 
74-31 Jul 76, 2:58631 (PB-265983) 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Thin film solar cells for terrestrial applications. Final report 1 Aug 
74-31 Jul 76, 2:58631 (PB-265983) 
CALCITE/CHEMICAL REACTION KINETICS 
Study of kinetics and mechanism of interaction of fluoride-bearing 
ground waters and carbonates rocks (dynamic pattern), 2:58908 
CALCITE/DEPOSITION 
Calcite-aragonite a in geothermal wells, 2:58869 
CALCITE/DISSOL 
Dissolution kinetics of calcite, 2:58899 
CALCITE/HYDROTHERMAL ALTERATION 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Ja; 2:58815 
CALCITE/OPTICAL PRO 
I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 





CALCIUM/ABSORPTION SPECTROSCOPY 


model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 

I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 

ALCIUM/ABSORPTION SPECTROSCOPY 

Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL- 78194) 

CALCIUM/ACTIVATION ANALYSIS 

Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 

CALCIUM/METABOLISM 

Nitrate me xy and strontium accumulation. Final report, 1 

— 1973-31 December 1976 (“Ca and ® Sr tracers in 
ultural —. ¥ 2:61013 (ORO-2410-41) 
CAL TUM IN REACTIONS 

Cross sections for = seer production by fast neutrons for 22 

elements between Z = 3 and Z = 82, 2:61356 
CALCIUM/ROOT ABSORPTION 

Nitrate absorption and strontium accumulation. Final report, 1 

August 1973-31 December 1976 (**Ca and **Sr tracers in 


ultural plants), 2:}61013 (ORO-2410-41) 
CALCIUM 42 TARGET ET/NEUTRON REACTIONS 


Odd-even affects | in radiative neutron capture by “*Ca, “*Ca and 
“Ca, 2:61375 
CALCIUM 43 TARGET/NEUTRON REACTIONS 
Odd-even effects in radiative neutron capture by **Ca, **Ca and 
“Ca, 2:61375 
CALCIUM 44 TARGET/NEUTRON REACTIONS 
Odd-even effects in radiative neutron capture by **Ca, **Ca and 
“Ca, 2:61375 
CALCIUM 45/BIOLOGICAL RADIATION EFFECTS 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
CALCIUM 48 TARGET/BORON 11 REACTIONS 
Yrast decay schemes from heavy ion + Ca - epeaeeaee 
reactions. I. ** *Mn, *®Cr, and *? °V, 2:6136 
CALCIUM 48 TARGET/CARBON 13 REACTIONS 
Mass and beta decay of **Mn , 2:61374 
CALCIUM CARBIDES/CHEMICAL REACTIONS 
Tritium concentration and fixation. Budget activity No. BD 
0301030. Progress report for October 1-December 31, 1973, 
2:58509 (BNL-18648) 
CALCIUM COMPOUNDS/PURIFICATION 
— of calcium chromate samples, 2:60522 (SAND-77- 


7) 
CALCIUM HYDROXIDES/PRECIPITATION 
bee ge magnesium hydroxide plugging process (Patent), 
CALCIUM IONS/RANGE 
i of afm pent with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Au at energies of 0.0125 to 12.0 MeV/nucleon, 
.: e14e8 (COO-2324-8) 
CALCIUM OXIDES/PRODUCTION 
Regeneration of lime for fluidized-bed combustion with carbon, 
with silica, and with coal ash (6 —_: 2:57941 (BNL-22680) 
CALCIUM OXIDES/REGENERATIO 
Regeneration of lime for fluidized-bed ceeuihiates with carbon, 
with silica, and with coal ash (6 ~~ ¥ - 57941 (BNL-22680) 
CALCIUM SILICATES/REGENERATI 
Regeneration of lime for fluidized-bed _ with carbon, 
with silica, and with coal ash (6 refs), 2:57941 (BNL-22680) 
CALCIUM SULFATES 
See also GYPSUM 
CALCIUM SULFATES/CHEMICAL REACTIONS 
Regeneration of lime for fluidized-bed combustion with carbon, 
with silica, and with coal ash (6 refs), 2:57941 (BNL-22680) 
CALHOUN-1 REACTOR/REACTOR FUELING 
os outage management: a utility/vendor team approach 
pode eget t plant availability, 2:59192 
CALHO CTOR/REACTOR OPERATION 
Operation of Fort Calhoun Station with a reduced complement of 
in-core detectors, 2:59186 
CALHOUN-2 REACTOR/REACTOR + arnt " 
Cooperative outage management: a utility/vendor team approac 
that improved plant availability, 2:59192 sa 
CALIBRATION STANDARDS/CHEMICAL PREPARATION 
tion of working calibration and test materials: uranyl 
nitrate solution, 2:60512 (PB-267327) 
CALIFORNIA 
See also IMPERIAL VALLEY 
LOS ANGELES 
CALIFORNIA/COASTAL WATERS 
California ve Oceanic Fisheries pevestigntions. pages. 
Volume XVIII, 1 July 1973-June 1975 (Oceano 
fisheries of California coastal waters), 2:61124 CONE 31 184-) 
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California undercurrent in the Southern California Bight, 2:61125 
(CONF-731184-) 
CALIFORNIA/ELECTRIC POWER 
Effects of the drought on California electricity supply and 
demand, 2:60033 (LBL-6356) 
— pricing and load management: forei —_ experience and 
California —— 2: "60036 (R-2106-CERCDC) 
Overview of CERCDC pone oped system decisions, 2:60039 
CALIFORNIA/ENERGY CONSERVATION 
= — energy crisis: energy management (Plan for Burbank), 
2: 


CALIFORNIA/ENERGY SOURCES 
Recovery of energy from solid waste: an answer to some of 
southern California's problems, 2:58610 
CALIFORNIA/FISHING STR 
California Cooperative Oceanic Fisheries etme ase eae 
Volume XVIII, 1 July 1973-June 1975 (Oceano es 
fisheries of California coastal waters), 2: at 124 4. -731184-) 
CALIFORNIA/GEOTHERMAL EXPLORA 
a lan Coso geothermal exploratory ad No. 1 (CGEH- 
1), 2 "58840 (NVO-184) 
CALIFORNIA/LIQUEFIED NATURAL GAS 
Liquefied natural for California, 2:58386 
CAL FORNIA/NUCLEAR POWER PLANTS 
Analysis of the California nuclear power plants initiative, 2:59444 
Effects of Californian PRC 25500 on nuclear power plant 
licensing, 2:59438 
CALIFORNIA/SYNTHETIC FUELS 
Methane gas recovery from sanitary landfills in southern 
California, 2:58609 
CALIFORNIA/URBAN AREAS 
= A energy crisis: energy management (Plan for Burbank), 


CALIFORNIUM/COMPRESSIBILITY 
Studies of californium metal at high pressure by x-ray diffraction, 
2:60295 (CONF-770717-1) 
CALIFORNIUM 250/ENERGY-LEVEL TRANSITIONS 
Absolute y-ray branching and half-life of *°Bk, 2:61420 (BNL- 
NCS-22500) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Nu-bar of *°*Cf, 2:61447 (BNL-NCS-22500) 
CALIFORNIUM 255/BETA-MINUS DECAY 
New awe of califorium: ***Cf (Half-life), 2:61422 (BNL-NCS- 


22500) 
CALIFORNIUM OXIDES/CRYSTAL STRUCTURE 
Recent studies on the californium oxide system, 2:60448 
CALIFORNIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Recent studies on the californium oxide system, 2:60448 
CALORIMETERS/DESIGN 
Dry, portable calorimeter for nondestructive measurement of the 
activity of nuclear fuel (Patent), 2:58564 
In-core nuclear heating rates easily measured with proven 
calorimetric instruments, 2:59568 (CONF-77061 1-20) 
CALORIMETERS/PERFORMANCE TESTING 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with by slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO2- 
AlOs), 2:57914 (ANL-77-38) 
In-core nuclear heating rates easily measured with proven 
calorimetric instruments, 2:59568 (CONF-77061 1-20) 
CALVERT CLIFFS-1 REACTOR/REACTOR OPERATION 
Maneuvering experience at Calvert Cliffs, Unit 1, 2:59188 
CAMEROON/OIL FIELDS 
ee — in the Gulf of Guinea by the Elf Aquitaine group, 


CAMP 
See AMP 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
NORTHWEST TERRITORIES 
QUEBEC 
CANADA/ENERGY POLICY 
Canada’ $ resources and the national interest, 2:59921 (NP-22249) 
$ resources and the national interest: summary, 2:59924 
(NP-22274) 
CANADA/ENERGY SOURCES 
Canada’s resources and the national interest, 2:59921 (NP-22249) 
‘s resources and the national interest: summary, 2:59924 
(NP-22274) 
Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the national interest, 2:59922 (NP-22249(App.A)) 
CANADA/ENERGY SUPPLIES 
Petroleum supply oes ad the Northern Tier states through 
1980, 2:58275 eal 83) 
CANADA/INDUSTR 
Energy mero ml LEndlae for the British Columbia forest 
products industry, 2: (PB-266157) 
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CANADA/INSOLATION 

Climatological constraints on the development of solar energy in 

Canada, 2:58623 
CANADA/MINERAL RESOURCES 

Canada’s resources and the national interest, 2:59921 (NP-22249) 

Canada’s mineral resources (excluding oil and gas): Appendix C to 
Canada’s resources and the national interest, 5:59928 (NP- 
22249(App.C)) 

Canada’s resources and the national interest: summary, 2:59924 
(NP-22274) 

= "war revenues: a test of federalism (Book; 18 papers), 

Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the ry interest, 2:59922 (NP-22249(App.A)) 

CANADA/NATURAL 

Canada’s oil and gas + ie Appendix B to Canada’s resources 
and the national interest, 2:60019 (NP-22249(App.B)) 

Oil and natural gas energy plan for Canada, 1977-1985: Appendix 
D AD) $ resources and the national interest, 2:60020 (NP- 
2224 

CANADA/S/ YORE DRILLING 
Problems of drilling in deep water under severe environmental 
conditions in Canada, 2:58175 
CANADA/OFFSHORE OPERATIONS 
Petroleum prospecting offshore Labrador, 2:58049 
CANA DA/PERMA ERMAFROST 

Determination of permafrost thickness in wells in northern 
Canada, 2:58149 

Occurrence of offshore permafrost in northern Canada, 2:61148 

CANADA/PETROLEUM 

Canada’s oil and gas resources: Appendix B to Canada’s resources 
and the national interest, 2:60019 (NP-22249(App.B)) 

Oil and natural gas energy plan for Canada, 1977-1985: Appendix 
D to Canada’s resources and the national interest, 2:60020 (NP- 
Ry 7. 

CANADA/PLANN 
Renewable energy Stet. 2:60052 
CANADA/RENEWABLE ENERGY SOURCES 
Renewable a handbook, 2:60052 
CANADA/RESOURCES 

Natural resource revenues: a test of federalism (Book; 18 papers), 

2:59930 
CANADA/RIVERS 

Significance of spring breakup to the bioclimate of the Mackenzie 

River delta, 2:61110 
CANADA/TAXES 

Taxation of non-renewable resources: Appendix A to Canada’s 

resources and the national interest, 2:59922 (NP-22249(App.A)) 
CANADA/URANIUM DEPOSITS 

Dissolved helium in lakes: uranium prospecting in the 

Precambrian terrain of central Labrador, 2:58443 
CANALS (WATERWAYS) 

See INLAND WATERWAYS 
CANCER 

See NEOPLASMS 
CANDU TYPE REACTORS/IN-SERVICE INSPECTION 

Evolution of a Canadian standard (CSA-N285.4). Part 1. The 
development of CANDU reactor in-service inspection 
requirements, 2:59257 (CONF-7511135-(Summ.)) 

Evolution of a Canadian standard (CSA-N285.4). Part 2. 
Evolution of a Canadian standard for periodic inspection of 
CANDU nuclear power plants, 2:59258 (CONF-7511135- 
(Summ. ) 

In-service eee of CANDU reactors and heavy water plants, 
2:59256 (CONF-7511135-(Summ.)) 

In service inspection from the utilities’ viewpoint, 2:59259 
(CONF-7511135-(Summ.)) 

CANDU TYPE REACTORS/NONDESTRUCTIVE TESTING 

Non-destructive testing, 2:59260 (CONF-7511135-(Summ.)) 

CANDU TYPE REACTORS/PRESSURE TUBES 

In-service inspection of pressure tubes, 2:59263 (CONF-7511135- 
(Summ.)) 

CANDU TYPE REACTORS/STEAM GENERATORS 

In-service inspection of steam generator tubes, 2:59262 (CONF- 
7511135-(Summ.)) 

CANDU TYPE REACTORS/TECHNOLOGY TRANSFER 

Development of local engi aed capability, 2:59266 

CANONICAL EQUATIO 
See DIFFERENTIAL EQUA TIONS 
CAP R TION 

Active formation of silicified cap rocks in arenaceous sands in a 
low-temperature, near-surface geothermal environment, in the 
Salton Trough of California, USA, 2:58804 

CAPACITORS/FABRICATION 

Gas phase deposition of insulating films, 2:60721 (BMFT-FB-T-76- 

66 


CAPACITORS/SEALS 
Method for testing seals of electrical energy storage devices 
(Patent; effects of pressurization by O on potential), 2:59856 


CARBON BLACK/SYNTHESIS 


CAPITAL/DEMAND FACTORS 
Regional requirements of capital, manpower, materials, and 
equipment for selected energy futures, 2 2: "59892 (PAE/3794-5) 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHEMICAL REACTIONS 
Regeneration of lime for fluidized-bed combustion with 
with silica, and with coal ash (6 refs), 2:57941 (BNL-22680) 
CARBON/COMPOSITE MATERIALS 
Applications oriented basic research of meet — 
anwendungsorientierte grundl 
hybridwerkstoffen (Plastics with carbon, ‘boron, a and 
Kevlar fibers), 2:60491 (N-77-20173) 
CARBON/HEATING 
Simulation of the backface heating in carbon heatshields, 2:60493 
(SAND-76-9101C) 
CARBON/ION-ATOM COLLISIONS 
Absolute C K x-ray production cross sections for 18-26-MeV 
protons on thin carbon foils, 2:61236 
CARBON/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
CARBON/JOINING 
Applicability of conventional joining techniques to boron fiber 
and carbon fiber reinforced aluminum anwendbarkeit bekannter 
fuegetechniken auf borfaser- und kohlenstoffaserverstaerktes 
aluminium, 2:60466 (N-77-18255) 
CARBON/MICROSPHERES 
High temperature syntactic foam, 2:60470 (BDX-613-1534(Rev.)) 
CARBON/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
CARBON/SOLVENT EXTRACTION 
Carbon separation (Patent; Treatment of combustion products), 
2:58282 
CARBON/SPUTTERING 
oy sputtering of carbon thin films deposited on platinum, 
2:6050} 
CARBON/X-RAY SPECTRA 
Absolute C K x-ray production cross sections for 18-26-MeV 
protons on thin carbon foils, 2:61236 
CARBON 12 REACTIONS 
Interactions of 2.1 GeV/n *He, C, '*N and '*O nuclei in 
emulsion (Angular distribution, fragmentation topology, mean- 
free paths), 2:61266 (AED-Conf-75-696-000) 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Transition between light- and heavy-ion elastic sca 
CARBON 12 REACTIONS/INCLUSIVE INTERACTIO) 
Universal fragment-momentum distribution in high-energy 
nucleus-nucleus collisions, 2:61414 
CARBON 12 REACTIONS/INELASTIC SCATTERING 
Mutual excitation near the Coulomb barrier in the **C + %C 
2C* + 12C* reaction, 2:61348 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Mutual excitation near the Coulomb barrier in the **C + *C 
2C* + C* reaction, 2:61348 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Time-dependent Hartree-Fock calculations for '*N+ '*C 
reactions, 2:61346 
CARBON 12 TARGET/PROTON REACTIONS 
Electromagnetic transitions in '*C and 'N, 2:61347 
CARBON 12 TARGET/TRITON REACTIONS 
Scattering of polarized tritons by °Be and '*C (15 and 17 MeV; 
differential analyzing powers), 2:61354 (BNL-NCS-22500) 
CARBON 13/AB UNDANCE 
Formation conditions of different types of ground waters in 
mountain-folding areas studied by isotopic composition of 
oxygen and carbon, 2:58834 
CARBON 13/ENERGY-LEVEL TRANSITION 
Electromagnetic transitions in '*C and ™N, 2:61347 
CARBON 13/SPIN 
Explicit demonstration of spinor character for a spin-1/2 nucleus 
via NMR interferometry. Technical report, 2:6!349 (AD-A- 
036281) 
CARBON 13 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Mass and beta decay of ®*°Mn , 2:61374 
CARBON 14/UPTAKE 
Experimental trends in sediment microbial hetertrophy: 
— techniques and analysis (1*C tracer techniques), 
2:60894 
CARBON BLACK/SYNTHESIS 
Development and application of new and modified residues, 
2:58290 





2:61358 
is 





CARBON COMPOUNDS/ELECTRON BEAM WELDING 


CARBON COMPOUNDS/ELECTRON BEAM WELDING 
Electron beam welding and strength tests of molybdenum and 
molybdenum alloys, 2:60291 (ANL-Trans- 1097) 
CARBON DIOXIDE/AIR POLLUTION CONTROL 
Analysis and simulation of recycle so2-lime slurry in TCA 
(turbulent contact absorber) scrubber system. Final report Jun 
74-Aug 76, 2:59004 (PB-266104) 
CARBON DIOXIDE/DESORPTION 
Photodesorption from TiO, 2:60460 
CARBON DIOXIDE/DISSOCIATION 
Energy distribution in selected fragment vibrations in dissociation 
processes in polyatomic molecules, 2:61242 
CARBON DIOXIDE/ELECTRON-ION COLLISIONS 
Electron attachment to carbon dioxide clusters in a supersonic 
beam, 2:61223 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Global transport processes and interactions with trace 
constituents. Annual progress report, | July 1976-30 September 
1977 (Sea surface temperatures of Atlantic and Pacific Oceans 
in relation to air temperature changes; effects of fossil fuel CO2 
on air temperature), 2:61126 (COO-2195-29) 
CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
Global energy demand and related climate change, 2:59911 
(CONF-760744-) 
CARBON DIOXIDE/ISOTOPE RATIO 
Problems of the origin of Cl-HCO3-Na mineral waters of the 
Polish Flysch Carpathians, 2:58911 
CARBON DIOXIDE/PHOTOIONIZATION 
Formation and predissociation of CO** (C ?*/sub g/), 2:61190 
CARBON DIOXIDE/PRESSURE MEASUREMENT 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Japan, 2:58815 
CARBON DIOXIDE/REMOVAL 
Removal of hydrocarbons and water from acid gas streams, 
2:58373 
CARBON DIOXIDE/STORAGE 
Pressure safety aspects of liquid CO2 storage: a case history, 
2:60715 (SAND-77-0125) 
CARBON DIOXIDE ACCEPTOR PROCESS/FLOWSHEETS 
“New” coal gasification technology (9 refs), 2:57912 
CARBON DIOXIDE COOLED REACTORS 
See also AGR TYPE REACTORS 
CARBON DIOXIDE COOLED REACTORS/GAS TURBINES 
Nuclear power station with CO2-cooling (Patent), 2:59253 
CARBON DIOXIDE COOLED REACTORS/HEAT 
EXCHANGERS 
Nuclear power station with CO2-cooling (Patent), 2:59253 
CARBON DIOXIDE LASERS/AMPLIFIERS 
Chemical DF-CO; amplifier of short light pulses, 2:60666 
Efficiency of CO: amplifiers, 2:60665 
CARBON DIOXIDE LASERS/ENERGY YIELD 
Chemical DF-CO, amplifier of short light pulses, 2:60666 
CARBON DIOXIDE LASERS/EXCITATION 
Effect of composition of CO2-N2-He(H2) laser mixtures on the 
excitation ee in an externally sustained electric 
discharge, 2:60682 
CARBON DIOXIDE LASERS/HIGH-VOLTAGE PULSE 
GENERATORS 
High-voltage microsecond pulse-forming network, 2:61804 
CARBON DIOXIDE LASERS/LASER CAVITIES 
— beam quality in double discharge excimer lasers, 


CARBON DIOXIDE LASERS/NUCLEAR PUMPING 
Preionization CO; laser operating in the active zone of a stationary 
nuclear reactor, 2:60678 
CARBON DIOXIDE LASERS/OPTICAL PUMPING 
Applicability limit of the vibrational-temperature approximation 
for nitrogen in short-pulse CO2-Ne2-He lasers, 2:60680 
CARBON DIOXIDE LASERS/PERFORMANCE 
Gasdynamic CO; lasers. Chemical methods for producing the 
working gas, 2:60644 (N-77-18432) 
Gasdynamic CO; laser. methods of chemical production of the 
working gases, 2:60684 (N-77-18433) 
Gasdynamic CO, lasers, 2:60667 
CARBON DIOXIDE LASERS/POPULATION INVERSION 
Effect of hydrogen halides on the physical kinetics of the 
gasdynamic CO; laser, 2:60679 
CARBON DIOXIDE LASERS/POWER SUPPLIES 
High-voltage microsecond pulse-forming ee, 2:61804 
CARBON DIOXIDE LASERS/RELAXATI 
Applicability limit of the vibrational- vom n l approximation 
for nitrogen in short-pulse CO2-N2-He lasers, 2:60680 
CARBON IONS/ION-ATOM COLLISIONS 
Charge-transfer and impact-ionization cross sections for fully and 
partially by positive ions colliding with atomic hydrogen 
ft to 7) X 10° cm/s), 2:61226 
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CARBON ISOTOPES/ISOTOPE RATIO 
Formation conditions of different types of ground waters in 
mountain-folding areas studied by isotopic composition of 
oxygen and carbon, 2:58834 
Problems of — of Cl-HCO3-Na mineral waters of the 
Polish Fl athians, 2:58911 
CARBON M ERFORMANCE TESTING 
Electrochemical measurement of carbon potentiai in sodium-steel 
systems (LMFBR), 2:59278 (CONF-760503-P2) 
Measurement of oxygen and carbon activities in liquid sodium by 
electro-chemical techniques (LMFBR), 2:59279 (CONF-760503- 
P2 


) 
CARBON MONOXIDE/CRYSTAL-PHASE 
TRANSFORMATIONS 
Pressure dependence of the melting and a- f phase transition 
temperatures of carbon monoxi ~y 2:60485 
CARBON MONOXIDE/MELTIN 
Pressure dependence of the wa and a-f phase transition 
temperatures of carbon monoxide, 2:60485 
CARBON MONOXIDE/METHANATION 
Sulfur poisoning of catalysts. Quarterly progress report. 
January-31 March 1977 (FeeC; FesC; FesOx,; 15 refs), “S 57886 
(PERC-0060-7) 
CARBON MONOXIDE/MONITORING 
Studies of incipient combustion and its detection. Report of 
investigations 1976, 2:58024 (PB-263903) 
CARBON MONOXIDE/OXIDATION 
Hydrogen poisoning of the CO oxidation reaction on Pt and Pd 
under ultrahigh vacuum conditions, 2:60352 (BNL-22753) 
CARBON MONOXIDE LASERS/EXCITATION 
Efficiency of CO vibrational excitation in a self-sustained cw glow 
discharge, 2:60687 
CARBON MONOXIDE LASERS/OPERATION 
Discharge stabilization studies of CO laser gas mixtures in quasi- 
steady supersonic flow, 2:60645 (N-77-20428) 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/MOLECULAR STRUCTURE 
Normal coordinate analyses of the neutral CO; and SO, 
molecules, 2:61207 
CARBON STEELS/DUCTILITY 
Metallurgical factors exerting an influence in the ductility of 
structural steels, 2:60350 (ORNL-tr-4380) 
CARBON STEELS/EROSION 
Effects of microstructure of ductile alloys on solid particle 
erosions, 2:60390 (LBL-6277) 
CARBON STEELS/FRACTURE PROPERTIES 
Observations on the effect of cementite particles on the fracture 
toughness of spheroidized carbon steels, 2:60342 
CARBON STEELS/STRAIN HARDENING 
Bauschin, ~ yo effects and work-hardening in spheroidized steels, 
2:60325 (COO-3084-51) 
CARBON STEELS/STRESS CORROSION 
Corrosivity of solutions from evaporation of radioactive liquid 
wastes. Final report, 2:58508 (ARH-C-18) 
CARBONACEOUS MATERIALS/COMBUSTION 
Steam generation with coal (Patent; fuel reactant dissolved in 
molten salt), 2:58017 
CARBONACEOUS MATERIALS/GASIFICATION 
Treating carbonaceous matter with hot steam (Patent), 2:58598 
ARBO /SPECIFIC HEAT 
Note on the thermodynamics of dimanganese and dirhenium 
decacarbonyls, 2:60544 
CARDIAC PACEMAKERS/POWER SUPPLIES 
———_ for microwatt thermoelectric generator (Patent), 


2: 
CARDIAC PACEMAKERS/SHOCK ABSORBERS 
Nuclear battery yo port system (Patent), 2:58573 
CARDIOVASCULAR D ES/DIAGNOSTIC TECHNIQUES 
Stereovectorcardio; Py. a _ for diagnosign cardiac 
illness, 2: ny (Cl L-52272 
CARIBBEAN S 
See also GULF OF MEXICO 
CARIBBEAN SEA/NATURAL GAS DEPOSITS 
wT prospects in the deep sediments of the Caribbean Sea, 
CARIBBEAN SEA/PETROLEUM DEPOSITS 
Petroleum potential of deep-water areas of the Mediterranean and 
Caribbean Seas, 2:58093 
oo prospects in the deep sediments of the Caribbean Sea, 
comments on oil discoveries, 2:58107 
Cc LING/DATA ACQUISITION 
1 and buspool matching guide. Fourth edition, 2:60131 
(NP-22374) 
pa tne pr we PROCESSING 
and buspool matching guide. Fourth edition, 2:60131 
(NP 23374) 
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CARPOOLING/INSURANCE 
——— and i —— | aie ride sharing. Final report, 
9944 (DOT-TST- 
CARPOOLING/ REGULATIONS 
Regulating and insuring pre-arranged ride sharing. Final report, 
2:59944 (DOT-TST-76T-33) 
CASKS/LEAKS 
Study of plutonium oxide leak rates from shipping containers. 
Quarterly progress oon) January 1, 1977-March 31, 1977, 
2:60627 (BNWL-2260- 
CASKS/NEUTRON DOSIMETRY 
— multiplication and shielding problems in PWR spent-fuel 
ipping —_ pa 61499 (CEA-CONF-3780) 
CASK /SABO 
Calculations a satiological consequences from sabotage of 
shipping casks for spent fuel and high-level wastes, 2:60629 (PB- 


) 
CASKS/SHIELDING 
Neutron multiplication and shielding Wrsveo in PWR spent-fuel 
shipping casks, 2:61499 (CEA-CO 
CASPIAN SEA/NATURAL GAS DEPOSITS 
Problem of search for oil and = deposits under the western 
continental shelf of the southern part of the Caspian Sea, 


2:58070 
CASPIAN SEA/PETROLEUM DEPOSITS 
Problem of search for oil and gas deposits under the western 
continental shelf of the southern part of the Caspian Sea, 


CASTING/SIMULATION 
(LASL contribution to) recent U.S. work on simulation of shaped 
casting solidification, 2:60269 (LA-UR-77-463) 
CASTING MOLDS/FABRICATION 
Process for making ceramic molds having a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 
2:60278 
CATALYSTS 
Liquefaction and desulfurization of coal using synthesis gas 
(Patent), 2:57915 
CATALYSTS/CHEMICAL PREPARATION 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
January 23, 1977-April 22, 1977 (6 refs; Ni; Ni-Co; Ni-MoOs3;Ni- 
Pt; Ni-Rh; Ni-Ru; Co), —— (FE-1790-8) 
CATALYSTS/DEACTIVATIO 
Sulfur poisoni: ng of catalysts. acide progress report, 1 
pan pkey 31 a 1977 (FeeC; FesC; FesOx; 15 refs), 2:57886 
(PERC-0060- 
CATALYSTS/FOULING 
Isopentane dehydrogenation with chromia-alumina catalyst-- 
effects of intraparticle diffusion on catalyst fouling, 2:58236 
CATALYSTS/PERFORMANCE TESTING 
Gas generator research and development BI-GAS process. 71st 
— progress report for the period July 1977, 2:57865 (FE- 
1207-34) 
CATALYSTS/POISONING 
Hydrogen poisoning of the CO oxidation reaction on Pt and Pd 
under ultrahigh vacuum conditions, 2:60352 (BNL-22753) 
CATALYSTS/REGENERATION 
Oxygen-containing gas distribution apparatus employed in 
fluidized bed regeneration of carbon-contaminated catalysts 
(Patent), 2:58203 
CATALYSTS/SUPPORTS 
Coal liquefaction process using an aluminum phosphate supported 
catalyst (Patent), 2:57929 
CATALYTIC CONVERTERS/CATALYSTS 
Development of catalysts for exhaust emission control, 2:60242 
(CONF-770430-P5(Draft)) 
CATALYTIC CONVERTERS/CONTROL SYSTEMS 
Emission control of V-engines with catalysts and oxygen sensor, 
2:60243 (CONF-770430-P5(Draft)) 
CATALYTIC CONVERTERS/MATERIALS 
Zirconium modified nickel-copper alloy, 2:60346 
CATARACTS/ETIOLOGY 
Relevancy of experimental studies of microwave-induced 
cataracts to man, 2:61100 (UR-3490-1168) 
CATARACTS/RADIOINDUCTION 
Cataract-inducing threshold dosage of fast neutrons (Rabbits), 


2: 
CATARACTS/REVIEWS 
Relevancy of experimental studies of microwave-induced 
cataracts to man, 2:61100 (UR-3490-1168) 
CATIONS/ELECTRON-ION COLLISIONS 
Scaled electron ionization cross sections in the Born 
approximation, 2:61230 
CATTLE 


Cytogenetic investigations on leucocytes of cattle intoxicated with 
fluoride, 2:61091 
CATTLE/PRODUCTION 
Back to the range, 2:59927 


CERIUM/ACTIVATION ANALYSIS 


CAVITATION 
Cavitation erosion of face centered cubic metals, 2:60340 
CAVITY RESONATORS/POLARIZATION 

Polarization characteristics of ring resonators with linked 

contours, 2:60728 
CE STANDARD REACTOR 

(Prior to 1975, PWR/80 TYPE REACTORS was used.) 

CE STANDARD REACTOR/REACTOR PROTECTION 

SYSTEMS 

Plant protection system. Plant protection system with integrated 
automatic test system, 2:59702 (CENPD-172(Suppl.1)) 

CELL CULTURES/REVIEWS 
Haploid vertebrate cell cultures, 2:60976 
CELL FLOW SYSTEMS 

Discrimination of proliferating from nonproliferating cells and 
single-cell enzyme measurements with flow systems, 2:60973 
(LA-UR-77-1489) 

Flow cytometric measurement of peptidases with use of 5- 
nitrosalicylaldehyde and 4-methoxy-8-naphthylamine 
derivatives, 2:60962 

CELL KILLING 

Ultraviolet and near ultraviolet light: comparative properties 

relative to DNA damage and cell killing, 2-61015 
CELL MEMBRANES/POLYPEPTIDES 

Membrane polypeptides co-induced with the bacterial 

bioluminescent system, 2:60995 
CELL MEMBRANES/RADIOSENSITIVITY EFFECTS 

Retinypalmitate synthetase and hydrolase activity in the small 
intestinal mucosa and cell membranes as related to vitamin A 
(Rats), 2:61058 

CELL MEMBRANES/TRANSPORT 
Ss in ion and water fluxes across plant membranes, 


CELL PROLIFERATION/INHIBITION 
Macrophages suppress CTL generation in rat mixed leukocyte 
cultures, 2:60974 
CELL WALL/BIOCHEMICAL REACTION KINETICS 
Changes in biochemical composition of the cell wall of the cotton 
fiber during development, 2:60966 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/HYDROLYSIS 
Cellulose utilization: an overview, 2:60970 
CELLULOSE/SEPARATION PROCESSES 
Method for removal of oxygen from oxygen-containing 
compounds (Patent; 1 claim), 2:57948 
CEMENT INDUSTRY/ENERGY CONSUMPTION 
Reference material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
CEMENTS/PERFORMANCE TESTING 
Submersion testing of coatings for sealing shale, 2:57967 (BM-RI- 
8215) 
CEMENTS/SPECIFICATIONS 
Method of cementing a well (Patent), 2:58140 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/ECONOMICS 
Limits of economic competitiveness of heat from mixed power 
and heat plants, 2:59879 (AD-A-036119) 
CENTRAL NERVOUS SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 
Interaction between methyl mercury and radiation effects on 
nervous systems, 2:61083 (PB-265873) 
CENTRAL RECEIVERS/DESIGN 
Conceptual design of an open cycle gas turbine solar central 
receiver system, 2:58644 
CENTRAL RECEIVERS/PERFORMANCE 
Technical feasibility of a modular dish solar electric system, 
2:58641 
CENTRAL RECEIVERS/SOLAR FLUX 
Solar flux density distributions on central tower receivers, 2:58647 
CENTRIFUGES/TECHNOLOGY ASSESSMENT 
Development of large, high-performance centrifuges, 2:60607 (SC- 
DR-710164 
CERAMICS/EVALUATION 
Materials Science Division coal technology tenth quarterly report, 
January-March 1977, 2:57854 (ANL-77-41) 
CERAMICS/MATERIALS TESTING 
Review of proof testing activities in structural ceramics, 2:60218 
(CONF-770430-P 1(Draft)) 
CERIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 





CERIUM 140/ENERGY-LEVEL TRANSITIONS 


CERIUM 140/ENERGY-LEVEL TRANSITIO 
a rate 42B-y coincidence sey 2: 60792 (BNL- 
ICS-22500 


CERIUM 148/ENERGY LEVELS 
Nuclear data sheets for A = 148, 2:61382 
CERIUM ALLOYS/CHEMICAL PREPARATION 
Some light rare earth intermetallic hydrides, 2:60402 
CERIUM ALLOYS/ELE*TRIC CONDUCTIVITY 
ic and electric properties of cerium-based alloys: the 
ects of the valence transition, 2:60384 
CERIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
ic and electric properties of cerium-based alloys: the 
of the valence transition, 2:60384 
CERIUM OXIDES/CHEMICAL PREPARATION 
Production and of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
CERIUM OXIDES/CHEMICAL REACTIONS 
Influence of K2O on the cerium oxide-ZrO2 system, 2:60463 
CERIUM OXIDES/COLOR 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
CERIUM OXIDES/ELECTRIC CONDUCTIVITY 
Production and of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
CERIUM OX!IDES/HARDNESS 
Production and p ies of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
CERIUM OXIDES/MELTING POINTS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) ray 


iC POTENTIL 
Potential differences between the alkali metals and their 
amalgams, 2:60386 
CESIUM/FORBIDDEN TRANSITIONS 
Calculation of parity violating effects in the 6?P/sub 1/2/-7?P/ 
sub 1/2/ forbidden M1 transition in thallium (E1 amplitude, 
circular dichroism, parity violation, hyperfine structure), 
2:61304 eyed Sm 
CESIU. VENT EXTRACTION 
Complenation of the cesium cation by macrocyclic polyethers in 
various solvents. A cesium-133 nuclear magnetic resonance 
study of the thermodynamics and kinetics of exchange, 2:60529 
TUM/SUPERCONDUCTIVITY 
——— the commencement of the series of rare 


ONS 
igh-counting rate 47 B-y coincidence system, 2:60792 (BNL- 
ICS-22500 
CESIUM 133 TARGET/NEUTRON REACTIONS 
Neutron ca and transmission measurements on ® Mo, ® Mo, 
133Cs 443Nd (20 eV to 1 keV: res widths, s- and p-wave 
strength functions), 2:61387 (BNL-NCS-22500) 
134/ENERGY LEVELS 


capture and transmission measurements on ** Mo, ®’Mo, 
13Cs 443Nd (20 eV to 1 keV: res widths, s- and p-wave 
strength functions), 2:61387 (BNL-NCS-22500) 
CESIUM 134/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
CESIUM 137/BIOLOGICAL HALF-LIFE 
Accumulation and elimination of radiocesium by naturally 
contaminated wood ducks, 2:61069 
CESIUM 137/EXCRETION 
Accumulation and elimination of radiocesium by naturally 
contaminated wood ducks, 2:61069 
CESIUM 137/FISSION YIELD 
EBR-II derived fission yields from vanadium encapsulated fission 
monitors, 2:61462 (HEDL-TME-75-130) 
CESIUM 137/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Radiochemical analyses of game birds collected from the Hanford 
environs, 1971-1975 (®Sr, *7Cs, ®Zn, Co), 2:60875 (BNWL- 


) 
CESIUM 137/UPTAKE 
Accumulation and elimination of radiocesium by naturally 
contaminated wood ducks, 2:61069 
CESIUM ALLOYS/FERMI 
Studies 


LEVEL 
of electron transitions using solid He pressure techniques, 
2:60494 (SAND-77-0989C) - 
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CESIUM COMPOUNDS/ROCK-FLUID INTERACTIONS 
Migrational — of alkaline trace elements in the water-rock 
system, 2:5890 
CETACEANS/ECOLOGY 
Seasonal distribution of bowhead and white whales in the eastern 
Beaufort Sea, 2:60918 
CHARCOAL/COMBUSTION 
Downjet combustion of solid fuels, 2:58018 
CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
DEUTERON REACTIONS 
HEAVY ION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
pg nr ee REACTIONS/BIBLIOGRAPHIES 
won ae — charged particle nuclear data, 2:61320 
L-NCS-50640 
CHARGED PARTICLE REACTIONS/COORDINATED 
RESEARCH PROGRAMS 


P 

Reports to the ERDA Nuclear Data Committee, 2:61435 (BNL- 
NCS-22500) 

CHARGED-PARTICLE REACTIONS/NUCLEAR DATA 

COLLECTIONS 

Starter evaluated charged particle data library, 2:61318 (BNL- 
19148) 

CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
Analysis of the theory of high energy ion transport, 2:61490 (N-77- 
21018) 
CHARGING (REACTOR) 

See REACTOR FUELING 
CHARM PARTICLES 

See also D RESONANCES 
CHARM PARTICLES/DECAY 

Isospin restrictions on charge distributions in charmed-particle 
decays (Branching ratios), 2:61290 (COO-2220-93) 

CHARM P PARTICLES/LEPTONIC DECAY 

Isospin restrictions on charge distributions in charmed-particle 

decays Seca E are 2:61290 (COO-2220-93) 
CHARS/COMBUSTI 

Characteristics of Remies coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 

Non-coking coal utilization process and apparatus (Patent 
application for process and apparatus for obtaining 
simultaneously fuels, chemical products and chemical 
intermediates from non-coking coals), 2:57908 

CHARS/DENSITY 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 

CHARS/GASIFICATION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 

CHARS/POROSITY 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 

CHARS/PRODUCTION 

Heat and mass transfer through southwestern subbituminous coals 
(3 refs), 2:57883 (LA-UR-77-1341) 

Hydrocarbonization process evaluation report. Volume I. 
Conceptual design and cost estimate of a commercial-scale 
— 2:57885 (ORNL-5212(Vol.1)) 

ild hydrocarbonization of western coal (6 refs), 2:57850 (CONF- 
770831. 1) 
CHARS/PURIFICATION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

——- air pollution impact: a dispersion methodology 
a eloped and applied to energy systems, 2:60839 (IIASA-RM- 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

CHEMICAL EFFLUENTS/HEALTH HAZARDS 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

CHEMICAL EXPLOSIVES/DETONATION WAVES 

Behavior of the longitudinal acoustic velocity in PBX-9404 during 

thermal decomposition, 2:60825 (SAND-77-0577) 
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CHEMICAL EXPLOSIVES/PERFORMANCE TESTIN' 
be blasting calculations and experiments, 2:60743 UCRL- 
1 


CHEMICAL EXPLOSIVES/THERMAL DEGRADATION 
pg toot of the longitudinal acoustic velocity in PBX-9404 during 
Costeel Gocvmnenian 2960825 (SAND-77-0577) 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
AICAL FEEDSTOCKS/PRODUCTION 
research on ocean energy industrial complexes, 


IS 
carbonaceous fuel and feedstock using nuclear power, 
sr, ad water (CO; from atmosphere and ocean reacting with 
Hz to sage MeOH and then gasoline), 2:58600 
ICAL INDUSTRY 


See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Electricity in the chemical industry, 2:60151 
CHEMICAL INDUSTRY/ENERGY SUPPLIES 
research on ocean energy industrial complexes, 
2:58656 
CHEMICAL INDUSTRY/PROCESS CONTROL 
The market for process control instrumentation in France. 
Foreign market survey report, 2:60817 (DIB-77-07-513) 
LASERS/ AMPLIFIERS 
Chemical DF-CO, of short light pulses, 2:60666 
ICAL LASERS/DESIGN 
Portable chemical laser with gas recirculation (Patent), 2:60662 
CHEMICAL LASERS/EFFI iCY 
Investigation of a chemical laser emitting due to an overtone of 
the molecule, 2:60671 
CHEMICAL LASERS/ENERGY YIELD 
Chemical DF-CO; amplifier of short light pulses, 2:60666 
CHEMICAL LASERS, ONICS 
a of a chemical laser emitting due to an overtone of 
the molecule, 2:60671 
CHEMICAL LASERS/PERFORMANCE 
— for wh chemical laser output from radiative 
ition of c (Patent), 2:60688 
CHEMICAL , LASERS/PERFORMAN CE TESTING 
i chemical HC! laser, 2:60640 (AD-A-036291) 
ION KINETICS/COMPUTER CODES 
for one and two s a dimensioned 


ep p Tee 2:61818 (ANL-77-12) 
CHEMICAL REA RS/DESIGN 
= = —— apparatus for condensing pyrolysis oils (Patent), 
Process and apparatus for the destructive distillation of waste 
material (Patent; continuous feed device and method), 2:58607 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
ic simulation of the steam-iron reactor system, 2:58589 
(CONF-761 109-15) 
CHEMICAL REACTORS/STABILITY 
Stability of autothermic reactors for oxidative cracking of 
nn ea 2:58206 


See also PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
CHEMISTRY/RESEARCH PROGRAMS 
Mound Laboratory activities in chemical and physical research: 
July-December 1976 (Isotope separation; metal hydride 
chemistry and separation research), 2:60546 


of sediment stability in seagrass communities (Zostera, 
ia), 2:60902 
CHICAGO 
Water Resources eps daicneees ot iol ws porting 4 and cooling 
temperature differences o' waters. Preliminary 
feasibly study for the ‘0 21, South Loop New Town 
2:59942 (ANL/WR-77-1) 
oon age oo gene 
oO 
CHINA/CIVIL DEFENSE 
Chinese civil defense (People’s Republic of China), 2:61854 
(ORNL-tr-4171) 
A/ENERGY 


wees Speerrentnaee U.S. and world energy outlook through 
Research Service report), 2:60005 
CHIRAL 'Y/SYMMETRY BREAKING 
aca ata ne mg or models with spontaneous 
ing, 2:61311 
L/BIOLOGICAL EFFECTS 
Effects of cycloheximide and chloramphenicol on the synthesis of 
re ene aetna Saas ee 
scutellum, 2:60964 


CKROMIUM 56/HIGH SPIN STATES 


CHLORIDES/CATALYTIC EFFECTS 
Hydrocarbon conversion with an acidic sulfur-free multimetaltic 
catalytic composite (Patent), 2:58204 
CHLORIDES/G VALUE 
Alpha radiolysis of tributyl phosphate: effect of diluents, 2:60563 
(ARH-ST-153) 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOLYSIS 
Primary products and secondary reactions in the 
photodecomposition of methyl halides, 2:60559 
CHLORINE/PRODUCTION 
Efficient operation of an electrolysis plant in a petrochemical 
complex, 2:60152 
CHLORINE 35/LASER ISOTOPE SEPARATION 
Laser isotope separation. Photochemical scavenging of chlorine- 
37 by bromobenzene, 2:60555 
CHLORINE 35 TARGET/NEUTRON REACTIONS 
Implications of failure of Porter-Thomas statistics for light 
nuclides and its relevance to nuclear energy programs, 2:61357 
(BNL-NCS-22500) 
CHLORINE 37/LASER ISOTOPE SEPARATION 
Laser isotope separation. Photochemical scavenging of chlorine- 
37 by bromobenzene, 2:60555 
CHLORINE IONS/ION-ATOM COLLISIONS 
ine x-ray cross sections for Cl-Ar and Ar-Ar collisions (0.2 to’ 
1.5 MeV), 2:61225 
CHLORINE IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV /aucleon, - 
2:61488 (COO-2324-8) 
CHLOROPHYLL/OXIDATION 
Correlation of reaction-center chlorophyll (P-700) oxidation and 
bound iron-sulfur protein photoreduction in 
photosystem I at low temperatures, 2:61008 . 
CHLOROPLASTS/PHOTOSYNTHESIS 
NADPH/NADP* ratios in photosynthesizing reconstituted 
chloroplasts, 2:61007 
CHOLINESTERASE/METABOLISM 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
CHONDRITES/CHEMICAL COMPOSITION ‘ 
Correlated oxygen and magnesium isotope anomalies in Allende 
inclusions, I: Oxygen, 2:61175 
Correlated O and M isotopic anomalies in Allende inclusions: II. 
Magnesium, 2:61176 
CHROMATES/PURIFICATION 
Identification of calcium chromate samples, 2:60522 (SAND-77- 
0647) 
CHROMATOGRAPHY/DATA PROCESSING 
Comparisons of methods for calculating retention and separation 
of chromatographic peaks, 2:60528 
CHROMIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
CHROMIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
CHROMIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
CHROMIUM/NEUTRON REACTIONS 
Cross sections for gamma-ray — by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
CHROMIUM/POLAROGRAPHY 
Part I. Application of pulse polarography and pulse anodic 
stripping to the determination of selected heavy metals in 
natural waters. Part II. Application of controlled potential 
ee techniques to the determination of uranium, 2:60523 
D-277 
CHROMIUM/TOXICITY 
Acute toxicity of zinc, cadmium, and chromium to the marine 
fishes, yellow-eye mullet (Aldrichetta forsteri C. and V.) and 
ee hardyhead (Atherinasoma microstoma Whitley), 
2:60911 
Toxicity of metal mining wastes, 2:61094 
CHROMIUM 53/ENER' 
Nuclear data sheets for A=53, 2:61364 
CHROMIUM 56/ENERGY LEVELS 
Nuclear data sheets for A= 56, 2:61360 
CHROMIUM 56/HIGH SPIN STATES 
Yrast decay schemes from heavy ion + “Ca 
reactions. I. ** Mn, Cr, and a's (Branching 7. 7, 
lifetimes), 2:61363 





CHROMIUM 56/YRAST STATES 


CHROMIUM 56/YRAST STATES 
Yrast decay schemes from heavy ion + *8Ca fusion-evaporation 
reactions. I. ** 5®Mn, *®Cr, and *? °°V (Branching, J, 7, 
lifetimes), 2:61363 
IMIUM ALLOYS 
See also HASTELLOY X 
INCOLOY ALLOYS 
INCONEL ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STELLITE 
CHROMIUM ALLOYS/CASTING 
Process for making ceramic molds having a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 
60278 


CHROMIUM ALLOYS/CORROSION 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, December 1, 1976-February 28, 1977 (8 refs), 2:57875 
(FE-2299-9) 
CHROMIUM ALLOYS/ELECTRICAL PROPERTIES 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
CHROMIUM ALLOYS/MELTING POINTS 
Directionally solidified in situ metal matrix composites. Part 2. 
Final report (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
036385) 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 
CHROMIUM ALLOYS/NEEL TEMPERATURE 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
CHROMIUM ALLOYS/OXIDATION 
Directionally solidified in situ metal matrix composites. Part 2. 
po _ (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
036385 
CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 
rrp I) of Fe-Cr-Co permanent magnet system, 2:60299 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe-25 
pty Cr gamma prime hardened alloy, 2:60412 (WARD-AD- 


CHROMIUM ALLOYS/STRESS CORROSION 

Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 

CHROMIUM OXIDES/DEHYDROGENATION 

Isopentane dehydrogenation with chromia-alumina catalyst-- 

effects of intraparticle diffusion on catalyst fouling, 2:58236 
CHROMIUM SULFIDES/CHEMICAL BONDS 
Valence bonding in CrUS; and related compounds showing 
delocalized unpaired electrons, 2:60488 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Compatibility of 7. steels in a sodium environment, 2:59302 
(CONF-7 3-P2 

PR cna of steels in cil sodium hydroxide (LMFBR), 
2:59313 (CONF-760503-P2) 

Sodium compatibility and corrosion tests for component materials 
(LMFBR), 2:59314 (CONF-760503-P2) 

CHROMIUM-MOLYBDENUM STEELS/CREEP 

Creep-rupture properties of decarburized and aged 2 1/4 Cr-1 Mo 
steel, 2:60330 (ORNL-5292) 

CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 

Carbon transport and material property degradation in a model of 
the Clinch Breeder Reactor secondary sodium system, 2:59311 
(CONF-760503-P2) 

Carbon transfer between 2 1/4 Cr 1 Mo alloy and austenitic steels 
(experiments in anisothermal loops) (LMFBR), 2:59312 (CONF- 
760503-P2) 

Creep-rupture Fy yy of decarburized and aged 2 1/4 Cr-1 Mo 
steel, 2:60330 (ORNL-5292) 

CHROMIUM-MOLYBDENUM STEELS/ELASTICITY 

— of inelastic analysis methods, 2:59318 (CONF-770807- 


) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG- 50661) 
CHROMIUM-MOLYBDENUM STEELS/GAS TUNGSTEN-ARC 


Elevated-temperature fatigue characterization of transition joint 
weld metal and composite material in sup; SS 
generator development, 2:60268 (CONF-770524-3) 
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CHROMIUM-MOLYBDENUM STEELS/HARDNESS 
Correlation of substructure with mechanical properties of 
—— deformed reactor structural materials. Progress 
eport, January 1, 1976-June 30, 1977, 2:60296 (COO-2107-12) 
CHROMIUM. MOLYBDENUM STEELS/HEAT TREATMENTS 
Subgrain refinement stren —— Yee quarterly progress 
report, January 1, 1977- arch 3 , 1977 (Alloy HT9), 2:60302 
(SAN-326P38X 10) 


CHROMIUM-MOLYBDENUM STEELS/MICROSTRUCTURE 
Subgrain refinement ee. Tenth oe 
arch 31, 


report, January 1, 1977 1977 (Alloy , 2:60302 
(SAN-326P38X 10) 
CHROMIUM-MOLYBDENUM STEELS/STRESS CORROSION 
Corrosion of 2 1/4 Cr-1 Mo steel and other alloys in chloride- 
contaminated steam, 2:60393 (ORNL-5268) 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Effects of mean tensile stresses on high-cycle fatigue life and strain 
accumulation in some reactor materials, 2:60323 (BNL- 
NUREG-50654) 
= strain rate tensile properties of annealed 2 1/4 Cr-1 Mo steel, 
160348 


CHRONIC IRRADIATION 
Effects of low doses of chronic radiation on relationship between 
radioresistance and physical development of animals (Gamma 
radiation, mice), 2:61051 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
CHUGOKU ELECTRIC POWER COMPANY REACTOR 
See SHIMANE-1 REACTOR 
CHUGOKU-1 REACTOR 
See SHIMANE-1 REACTOR 
CIVIL DEFENSE/EDUCATION 
Chinese civil defense (People’s Republic of China), 2:61854 
(ORNL-tr-4171) 
CLAMS 
See MOLLUSCS 
CLASSICAL a eee. 
CALCULATI 
Numerical mond for the first biharmonic equation and for the 
two-dimensional Stokes problem, 2:61247 (SU-326-P30-53) 
CLAUS PROCESS/CATALYSTS 
CBA for Claus tail gas cleanup (Patent; Cold Bed Adsorption), 
57955 


CLAUS PROCESS/CHEMICAL REACTION KINETICS 
Claus process: catalytic kinetics. 3. Deactivation mechanisms 
evaluations and catalyst, 2:58278 
CLAUS PROCESS/GASEOUS WASTES 
Sulfreen process experience at Ram River, 2:58279 
CLAUS PROCESS/OPERATION 
“aa process: reaction furnace/burner operation, 2:58284 


See also ILLITE 
MONTMORILLONITE 
CLAYS/DISTRIBUTION 
Investigation of three low-temperature geothermal areas in 
een woo and its neighbourhood, 2:58818 
YS/MINERALOGY 


Clay mineralogy and eens of Continental Shelf sediments 

of the Beaufort Sea, 2:6 
CLAYS/THERMAL CONDUCTIVITY 
Thermophysical properties of ores with natural moisture in the 
temperature interval of 20 to 100°C, 2:58897 
CLEAN AIR ACT/ECONOMIC IMPACT 
Regional considerations of the Clean Air Act, 2:59917 
COKE PROCESS/EVALUATION 

Hydrocarbonization process evaluation report. Volume I. 
Conceptual design and cost estimate of a commercial-scale 
facility, 2:57885 (ORNL-5212(Vol.1)) 

CLEAN COKE PROCESS/FLOWSHEETS 

Hydrocarbonization process evaluation report. Volume I. 

Vonas tual design and cost estimate of a commercial-scale 
facility, 2:57885 {ORNL 5212(Vol.1)) 
CLEAN COKE PROCESS/PROCESS DEVELOPMENT UNITS 

Clean Coke Process: process development studies. Report for first 
quarter 1977 (3 ref), 2:57840 (FE-1220-24) 

CLEAN COKE PROCESS/RESIDUES 

Gasification of residual materials from coal liquefaction. Quarterly 
report, January-March 1977, 2:57872 (FE-2247-4) 

Gasification of residual materials from coal liquefaction. 
Evaluation of vapor stripper bottoms from the USS Clean Coke 
Hydrogenation Process as feedstock to the Texaco Coal 
Gasification Process. Final report on Type I laboratory test, 
2:57874 (FE-2247-6) 

CLIMATES/DATA COMPILATION 

Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 
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CLIMATES/VARIATIONS 

Global energy demand and related climate change, 2:59911 
(CONF-760744-) 

CLINCH RIVER BREEDER REACTOR/CONTROL ELEMENTS 

Clinch River Breeder Reactor Plant. Preliminary thermal- 
hydraulic performance of CRBRP primary control assemblies, 
2:59617 (CRBRP-ARD-0151) 

CLINCH RIVER BREEDER REACTOR/DESIGN 

Status of the Clinch River Breeder Reactor Plant, 2:59316 
(CONF-770362-1) 

CLINCH RIVER BREEDER REACTOR/ENGINEERED 

SAFETY SYSTEMS 

Clinch-River Breeder-Reactor Plant system reliability, 2:59810 

CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 

Clinch River Breeder Reactor Plant. Seismic evaluation methods 
and criteria for CRBR fuel assembly duct structure. Topical 
report, 2:59322 (CRBRP-ARD-0158) 

Natural circulation heat transfer testing with a simulated full-scale 
LMFBR 217-pin electrically heated fuel assembly, 2:59331 
(HEDLSTMEL773) 

CLINCH RIVER BREEDER REACTOR/FUEL CHANNELS 

Clinch River Breeder Reactor Plant. Seismic evaluation methods 
and criteria for CRBR fuel assembly duct structure. Topical 
report, 2:59322 (CRBRP-ARD-0158) 

CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 

Investigation of the tube side flow distribution in heat exchangers, 
2:59319 (CONF-770912-1) 

CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 

CIRCUITS 

Measurement of the neutron streaming in a CRBR prototypic 
coolant pipe chaseway, 2:59341 (ORNL/TM-5901) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

LICENSING 

Status of the Clinch River Breeder Reactor Plant, 2:59316 
(CONF-770362-1) 

CLINCH RIVER BREEDER REACTOR/SECONDARY 

COOLANT CIRCUITS 

Carbon transport and material property degradation in a model of 
the Clinch Breeder Reactor secondary sodium system, 2:59311 
(CONF-760503-P2) 

CRBRP/IHTS mixer thermal-hydraulic model tests (in support of 
GE/CRBRP:DRS 51.32), 2:59270 (ANL-CT-77-26) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE MHD GENERATORS/ECONOMICS 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct energy conversion cycles (Using coal 
or coal-derived fuels), 2:58955 (N-76-23682) 

CLOSED-CYCLE MHD GENERATORS/MATERIALS 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 

CLOSED-CYCLE MHD GENERATORS/TECHNOLOGY 

ASSESSMENT 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct energy conversion cycles (Using coal 
or coal-derived fuels), 2:58955 (N-76-23682) 

CLOSURES/DESIGN 

Heat-insulated cover for a fast-neutron reactor (LMFBR), 2:59350 

(ANL-Trans-1092) 

COAL 

See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

Melchett lecture: coal to burn (Auscoke process; OXAR process), 
2:58019 

COAL/BRIQUETTING 

Safety rules in plants for the processing and briquetting of coal 

(shales) (Book in Russian), 2:58008 
COAL/CARBONIZATION 

Clean Coke Process: process nee malin, Report for first 
quarter 1977 (3 refs), 2:57840 (FE-1220- 

Coal technology - progress report = June 1977, 2:57838 
(ORNL/T M. 

Upgrading solid fuck derived tars produced by low pressure 
hydropyrolysis (Patent), 2:57842 

COAL/CHEMICAL ANALYSIS 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 


COAL/FLUIDIZED-BED COMBUSTION 


Determining the concentration of sulphur in coal (Patent), 2:57949 
COAL/CHEMICAL COMPOSITION 
Average analyses of product samples taken by the Fuel Research 
Institute in 1976, 2:57943 
Pyrite in coal: its forms and distribution as related to the 
environments of coal deposition in three selected coals from 
western Pennsylvania (66 refs), 2:57947 (SR-110) 
COAL/CHEMICAL PROPERTIES 
Structural chemistry of carbon and coals, 2:57951 (PB-264012-T/ 


SL) 

COAL/CHEMICAL REACTIONS 

oe treating coal and products produced thereby (Patent), 
COAL/CLEANING 

Sulfur control for coal combustion, 2:60018 
COAL/COKING 

Coke manufacturing process (Patent; 5 claims), 2:57841 
COAL/COMBUSTION 

Agglomerating burner gasification process. Design, installation, 
and operation of a 25-ton-a-day process devel it unit. 
Quarterly report, January-March 1977, 2: :57860 (FE-1513-58) 

Critical contributions in MHD power generation. Quarterly 
technical TTF report, September 1-November 30, 1976, 
2:60068 (FE-2215-6) 

Downjet combustion of solid fuels, 2:58018 

= en problems from the industrial users viewpoint, 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

Steam —, with coal (Patent; fuel reactant dissolved in 
molten salt), 2:58017 

Sulfur control for coal combustion, 2:60018 

COAL/COMBUSTION PRODUCTS 

Applied research in the — area of charged hag ay ny 
related to coal-fired MHD. Progress report 1 Nov a on 
1976 (Physical and chemical data of combustion plasma 
2:60076 (PB-263873) 

COAL/CONSUMPTION RATES 
Sources of energy used in Florida: 1960-1973, 2:60008 (NP-22233) 
COAL/DEGASSING 

— for degasifying fine-grained fuels (Patent; 26 claims), 

2:57896 
COAL/DESULFURIZATION 

Colloidal pyrite growth in coal (12 refs), 2:57849 

Liquefaction and desulfurization of coal using synthesis gas 
(Patent), 2:57915 

Nonisothermal desulfurization of coal with the help of hydrogen, 
2:57847 

Removal of sulfur from carbonaceous fuel (Patent), 2:57848 

COAL/DISSOLUTION 

Solvent refined coal (SRC) process operation of solvent refined 

coal pilot plant at Wilsonville, Alabama. Quarterly technical 
progress report, July-September 1976, 2:57938 (FE-2270-10) 
COAL/DISTILLATION 

Apparatus for removing solid matter from coal tar (Patent; 5 

claims), 2:57846 
COAL/EXPLOSIVE FRACTURING 

Field hydrological tests of explosively fractured coal (8 refs), 

2:57892 (UCRL-78957) 
COAL/FLOCCULATION 
Beneficiation of coal by a selective flocculation: a laboratory —_ 
(11 references), 2:58000 (BM-RI-8234) 
COAL/FLOTATION 
Flotation study of refractory coals, 2:57999 (BM-RI-8224) 
COAL/FLUIDIZATION 

Determination of operating parameters and dissolved oxy, 
concentration profile in a tapered, fluidized bed, 2:6073. 
(ORNL/MIT-255) 

Fluidization characteristics of coal gasification materials (41 refs), 
2:57855 (CONF-761 109-14) 

COAL/FLUIDIZED-BED COMBUSTION 

Centrifugal fluidized combustion of coal. Quarterly 
January-March 1977 (2 refs), 2:58016 (FE-2516-2) 

CFCC development program. Quarterly report, October- 
December 1976, 2: 58981 (FE-2357-10) 

Coal power and combustion. Quarterly report, October-December 
1976, 2:58014 (ERDA-76-94/4) 

Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report for month nll 
June 1977, 2:57953 (FE-2549-7) 

Hydrocarbonization process evaluation report. Volume I. 
Conceptual design and cost estimate of a 
facility, 2:57885 (ORNL-5212(Vol. 1)) 

Overview of coal conversion processes, 2:57862 (CONF-770729-1) 

Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 





COAL/FOSSIL-FUEL POWER PLANTS 


Pressurised fluidised bed combustion. Monthly technical progress 
report, May 1977, 2:58015 (FE-1511-41) 

Regeneration of sulfated dolomite from a coal-fired FBC process 
vy reductive decomposition of calcium sulfate in a fluidized bed 
(9 refs), 2:57957 

Summary evaluation of atmospheric pressure fluidized bed 
combustion applied to electric utility large steam generators. 
Volume I. Final report, 2:58012 (EPRI-FP-308(Vol.1)) 

Summary evaluation of atmospheric pressure fluidized bed 
combustion applied to electric utility large steam generators. 
Volume II. Appendices (645 refs), 2:58013 (EPRI-FP- 
308(Vol.2)) 

COAL/FOSSIL-FUEL POWER PLANTS 
.- can problems from the industrial users viewpoint, 


2: 2 
COAL/GASEOUS WASTES 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

COAL/HYDROGENATION 

Clean Coke Process: process on gered studies. Report for first 
quarter 1977 (3 ref), 2:57840 (FE-1220-24) 

Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly re: “ey January-March 1977 (2 refs; Co-Mo/SiO2- 
AlOs), 2:57914 (ANL-77-38) 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

Deuterium tracer method for investigating the chemistry of coal 

uefaction. Quarterly technical progress report, January- 
Ma rch 1977 (8 refs), 2:57924 (FE-2328-10) 

Hydrogenation of coal (Patent; 7 claims), 2:57852 

Mild hydrocarbonization of western coal (6 refs), 2:57850 (CONF- 
77083 1-1) 

Solvent-refining of coal (Patent; 30 claims), 2:57939 

Synthetic caking coal and method for production thereof (Patent), 
2:57851 


Upgrading solid fuel-derived tars produced by low pressure 
hydropyrolysis (Patent), 2:57842 
COAL/IN-SITU COMBUSTION 
Kinetics of underground combustion project. Quarterly report, 
2:58011 (COO-4249-1) 
Thermal instrumentation and data analysis for underground coal 
gasification (8 refs), 2:57888 (SAND-77-0945C) 
COAL/LEGISLATION 
Natural Gas and Petroleum Conservation and Coal Utilization Act 
of 1977 ~—— of the Commitee on Energy and Natural 
Resources, United States oe, together with Minority views 
to accompany S.977, 2:60010 
COAL/ME ANICAL PROPERTIES 
Mechanics of the plane. VI. New findings about cutting and 
thrusting forces in cutting coal _ other materials, 2:57982 
COAL/MO 
——— chemistry of carbon = - 2:57951 (PB-264012-T/ 


SL) 
COAL/NATURAL RADIOACTIVITY 
Coal-uranium breeder: uranium from coal (Recovery of U from 
ashes of coal combustion), 2:58466 
COAL/PERMEABILITY 
Field hydrological tests of explosively fractured coal (8 refs), 
2:57892 (UCRL-78957) 
COAL/PHYSICAL PROPERTIES 
Structural chemistry of carbon and coals, 2:57951 (PB-264012-T/ 


SL) 
ba hah rps sir TRANSPORT 
aw pipeline feasibility study. Phase I. Concept definition 
“aa preliminary analysis, 2:58002 (NP-22248) 
ae —_— for degasifying fine-grained fuels (Patent; 26 claims), 
COAL/POLYMERIZATION 
—— caking coal and method for production thereof (Patent), 
COAL/PRODUCTION 
Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM-5890) 
Tat) energy production in the Southwest, 2:59975 (LA-UR- 


ome and political considerations regarding future 
uction of domestic fossil fuel energy resources, 2:60007 
{CONF. 760744-) 
COAL/PYROLYSIS 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5S) 
ics of gas generation during coal pyrolysis, 2:57936 
(ORNL -tr-4370) 
Studies of incipient combustion and its detection. Report of 
investigations 1976, 2:58024 (PB-263903) 
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COAL/REACTION HEAT 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO2- 
AkOs), 2:57914 (ANL-77-38) 
COAL/RESEARCH PROGRAMS 
Alternate fuel sources: ERDA research program, 2:57837 
COAL/ROCK MECHANI 
Mechanics of the plane. VI. New findings about cutting and 
thrusting forces in ~—— coal and other materials, 2:57982 
COAL/SEPARATION PROCESSES 
Method for removal of oxygen from oxygen-containing 
compounds (Patent; 1 claim), 2:57948 
COAL/SOLVENT EXTRACTION 
Solvent-refining of coal (Patent; 30 claims), 2:57939 
OAL/SO PROPERTIES 
Extraction of uranium from aqueous solutions by coals of different 
rank and petrographic composition, 2:58470 
Optimization studies of various coal-conversion systems. Quarterly 
report, October-December 1976 (13 pa 2: 37922 (FE-2274-3) 
COAL/SPONTANEOUS COMBUSTIO 
— in the spontaneous a ee ll of coal (5 refs), 


2:5: 
ate mt for J 977, 2:57838 
technolo; rogram progress report for June | 2:578 
(ORNL/TM 6003) 
COAL/SWELLING 
Coke a process (Patent; 5 claims), 2:57841 
COAL/TRANSPO 

Coal mine-coal conversion plant interface evaluation and 
<anaaie he design. Quarterly technical p ~+y report, October 
16, 1976-January 15, 1977, 2:57882 (FE-2370-8) 

Transport in drifts and shafts, 2:57965 

Transportation of fossil fuel materials (Patent; methanol 
production and use as emulsifier), 2:58005 

COAL DEPOSITS 

Commission of inquiry into the coal resources of the Republic of 
South Africa, 2:57964 (RP-63/1975) 

Estimating methane content of bituminous coalbeds from 
adsorption data (9 references), 2:57944 (BM-RI-8245) 

Thin seam mining. I. Some aspects of thin seam mining in North 
Derbyshire, 2:57976 

COAL DEPOSITS/EXPLOSIVE FRACTURING 

Correlations between measurements and calculations of hi: 
explosive-induced fracture in a coal outcrop (22 refs), 2:57909 

LLL in-situ coal gasification project (27 references), 2:57895 
(UCRL-79668) 

Measurement of the spatial variation of hydraulic characterisitics 
<  aaartesane coal seam (10 refs), 2:57890 (UCRL- 

COAL DEPOSITS/HYDRAULICS 

Measurement of the spatial variation of hydraulic characterisitics 

- - explosion-fractured coal seam (10 refs), 2:57890 (UCRL- 
2298) 
COAL DEPOSITS/PYROLYSIS 

Heat and mass transfer through southwestern subbituminous coals 

(3 refs), 2:57883 (LA-UR-77-1341) 
COAL FINES/USES 

Possibilities of using pulverized non coking coals in ironmaking, 
2:58010 (CONF-770665-1) 

COAL FUEL CELLS/PERFORMANCE TESTING 

AC technique for characterizing solid oxide fuel cells, 2:60080 
(BNL-22793) 

COAL FUEL CELLS/VOLTAGE DROP 

AC technique for characterizing solid oxide fuel cells, 2:60080 
(BNL-22793) 

Cash saciuaieny prep 
techno! rogram progress report for June 1977, 2:57838 
(ORNL/TM 6003) 
COAL GAS/CORROSIVE EFFECTS 
High-temperature corrosion, 2:60399 
COAL GAS/PHASE STUDIES 

Phase equilibrium and volumetric pute of coal-derived 
fluids. Quarterly report, September 15, 1976-December 14, 1976, 
2:57916 (FE-278-3) 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 15, 1977-June 14, 1977, 2:57923 
(FE-2278-5) 

COAL GAS/PRODUCTION ~ 

Characterization of organics ueous streams of coal conversion 
processes (4 refs), 2:57864 (co F-7708 10-4) 

ee of western coal (6 refs), 2:57850 (CONF- 

COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
HYGAS PROCESS 
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IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1976 (15 refs), 2:57869 (FE-2030-5) 

Coal and pipeline feasibility study. Phase I. Concept definition 
and preliminary analysis, 2:58002 (NP-22248) 

Coal gasification process (Patent), 2:57901 

Gas manufacturing practice and refuse gasification (16 refs.), 
2:57902 

Gasification of residual materials from coal liquefaction. 
Evaluation of synthoil centrifuge underflow as feedstock to 
Texaco Coal Gasification Process. Final report on Type I 
laboratory test, 2:57873 (FE-2247-5) 

Gasification of residual materials from coal liquefaction. 
Evaluation of vapor stripper bottoms from the USS Clean Coke 
Hydrogenation Process as feedstock to the Texaco Coal 
Gasification Process. Final report on Type I laboratory test, 
2:57874 (FE-2247-6) 

— production from coal using a nuclear heat source, 
2:58588 


ae lecture: coal to burn (Auscoke process; OXAR process), 
2:58019 
Missouri coal gasification program, 2:57904 
Non-coking coal utilization process and apparatus (Patent 
application for process and apparatus for obtaining 
simultaneously fuels, chemical products and chemical 
intermediates from non-coking coals), 2:57908 
Process routes for hydrogen manufacture, 2:58587 
COAL GASIFICATION/CHEMICAL EFFLUENTS 
Characterization of organics in aqueous streams of coal conversion 
processes (4 refs), 2:57864 (CONF-7708 10-4) 
COAL GASIFICATION/CHEMICAL REACTORS 
Reactor for the pressure gasification of coal (Patent), 2:57900 
COAL GASIFICATION/COMMERCIALIZATION 
Coal gasification in the United States, 2:57910 
COAL GASIFICATION/ECONOMICS 
“New” coal gasification technology (9 refs), 2:57912 
Coal gasification: a key process for coal conversion, 2:57911 
COAL GASIFICATION/EFFICIENCY 
Coal gasification: a key process for coal conversion, 2:57911 
Status of coal gasification, 1977, 2:57861 (CONF-770706-21) 
COAL GASIFICATION/FEASIBILITY STUDIES 
Alternative energy technologies in Brazil, 2:60050 
WESCO project: the decision-making processes, 2:57913 
COAL GASIFICATION/FLUIDIZED BED 
Development of a fast fluid bed gasifier. Phase 1, Task 1. Interim 
report, July-October 1976 (12 refs), 2:57881 (FE-2361-4(Vol.1)) 
Fluidization characteristics of coal gasification materials (41 refs), 
2:57855 (CONF-761 109-14) 
Improved techniques for gasifying coal. Second quarterly report, 
October 1-December 31, 1976 (FCC; Dicalite;  Lpdegualiions at 
100 atm), 2:57876 (FE- 2340-2) 
Treating carbonaceous matter with hot steam (Patent), 2:58598 
COAL GASIFICATION/FUEL FEEDING SYSTEMS 
Process and apparatus for feeding particulate solids into a pressure 
reactor (Patent), 2:58004 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mathematical modeling of fixed-bed high-pressure gasification (11 
refs.), 2:57906 
COAL GASIFICATION/PLANNING 
WESCO project: the decision-making processes, 2:57913 
COAL GASIFICATION/POWER GENERATION 
Feasibility study on power generation by coal gasification, 2:60014 
COAL GASIFICATION/RESEARCH PROGRAMS 
Coal gasification with nuclear process heat from high-temperature 
reactors in the presence of steam, 2:57853 (AED-Conf-76-552- 
001) 


Coal Saya oe program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 
COAL GASIFICATION/REVIEWS 
“New” coal gasification technology (9 refs), 2:57912 
Overview of coal conversion processes, 2:57862 (CONF-770729-1) 
Status of coal gasification, 1977, 2:57861 (CONF-770706-21) 
COAL GASIFICATION/TECHNOLOGY ASSESSMENT 
Coal technology: industry views, 2:60016 
Feasibility study on power generation by coal gasification, 2:60014 
COAL GASIFICATION PLA / BUILDING MATERIALS 
High-temperature corrosion, 2:60399 
COAL GASIFICATION PLANTS/CORROSION 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, December 1, 1976-February 28, 1977 (8 refs), 2:57875 
(FE-2299-9) 
COAL GASIFICATION PLANTS/DEMONSTRATION 
PLANTS 


Demonstration plant for pressure gasification of coal in concurrent 
flow in Saarberg/Otto process, 2:57899 


COAL INDUSTRY/RESEARCH PROGRAMS 


COAL GASIFICATION PLANTS/DESIGN 
Use of Pennsylvania coals in low Btu gasification processes: a 
preliminary study. Special research report SR-112, 2:57884 (NP- 
21860and(A pp. 1-2)) 
COAL GASIFICATION PLANTS/ECONOMICS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 
and balance of plant, 2:58957 (N-76-23685) 
COAL GASIFICATION PLANTS/EFFICIENCY 
Coal gasification in the energy research program of the Federal 
Republic of Germany (12 refs.), 2:57898 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Coal gasification in the energy research program of the Federal 
Republic of Germany (12 refs.), 2:57898 
National gas survey. Report to the Federal Power Commission by 
the Supply-Technical Advisory Task Force on the regulatory 
aspects of substitute gas, 2:60013 (PB-265877) 
COAL GASIFICATION PLANTS/MATERIALS 
Materials Science Division coal technology tenth quarterly report, 
January-March 1977, 2:57854 (ANL-77-41) 
COAL GASIFICATION PLANTS/PLANNING 
Coal gasification with nuclear process heat from 5 aa 
amas in the presence of steam, 2:57853 (AED-Conf-76-552- 
1 
Coal mine-coal conversion plant interface evaluation and 


conceptual design. Quarterly technical pi October 


y rogress 
16, 1976-January | 15, 1977, 2:57882 (FE-2370-8) 
COAL GASIFICATION PLANTS/REGULATIONS 
National gas survey. Report to the Federal Power Commission by 
the Supply-Technical Advisory Task Force on the regulatory 
aspects of substitute gas, 2:60013 (PB-265877) 
COAL GASIFICATION PLANTS/TECHNO 
ASSESSMENT 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 
and balance of plant, 2:58957 (N-76-23685) 

COAL GASIFICATION PLANTS/VALVES 

Coal gasification valves. Phase I. Refractory materials evaluation. 
Test a 2:57877 (FE-2355-11) 

Coal gasification valves. Phase I. Component development test 
report, 2:57880 (FE-2355-21) 

Coal gasification valves. Phase I. Component development test 
procedure, 2:57878 (FE-2355-12) 

Quality assurance program plan for U.S. Ener, esearch and 
Development Administration, Phase I, 2: S78 oe 

COAL GASIFICATION PLANTS/WASTE W 

Assessment of solvent extraction for treatment aa coal gasifier 

wastewater. Progress report (19 refs), 2:57952 (COO-4034-1) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 

Commission of inquiry into the coal resources of the Republic of 

South Africa, 2:57964 (RP-63/1975) 
COAL INDUSTRY/ACCIDENTS 

Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 

COAL INDUSTRY/DECISION MAKING 

Northern Great Plains coal: conflicts and options in decision 
making. A future choices project of the Upper Midwest 
Council, 2:57836 (NP-22365) 

COAL INDUSTRY/EFFICIENCY 

Principles of the economics and management of the coal industry 

(Book in Russian), 2:57997 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 

Water resource development: problem or promise (North 

Dakota), 2:60935 
COAL INDUSTRY/GOVERNMENT POLICIES 

Coal industry views on the Federal Coal Mine Health and Safety 

Act of 1969, 2:60015 
COAL INDUSTRY/HEALTH HAZARDS 

Toxic interaction of mixtures of two coal conversion effluent 
components (resorcinol and 6-methylquinoline) to Daphnia 
magna, 2:6107 

COAL INDUSTRY/LEGISLATION 

Coal industry views on the Federal Coal Mine Health and Safety 

Act of 1969, 2:60015 
COAL INDUSTRY/POLLUTION REGULATIONS 

Economic impact of EPA SO: standards on the U.S. coal industry 

(17 refs), 2:58021 (IS-ICP-45) 
COAL INDUSTRY/PRODUCTION 

Coal technology: industry views, 2:60016 

Principles of the economics and management of the coal industry 
(Book in Russian), 2:57997 

COAL INDUSTRY/RESEARCH PROGRAMS 

Coal technology: users’ viewpoint, 2:60017 





COAL INDUSTRY/SAFETY 


COAL INDUSTRY/SAFETY 

Coal industry views on the Federal Coal Mine Health and Safety 

Act of 1969, 2:60015 
COAL INDUSTRY/SOLID WASTES 

Upgrading of the coal industry's solid wastes, 2:57956 

co. L INDUSTRY/TECHNOLOGY ASSESSMENT 

Coal technology: industry views, 2:60016 

Coal technology: users’ viewpoint, 2:60017 

COAL INDUSTRY/WATER REQUIREMENTS 

Industrial water availability: upper Missouri River water supply 
analysis (Water availability for coal processing), 2:60933 

Industrial water availability: western states opportunities and 
problems (Colorado River Basin area of Wyoming and 
interstate water ama 2:60936 

COAL LIQUEFACTIO 
See also CSF PROCESS 
H-COAL PROCESS 
SASOL PROCESS 
SYNTHOIL PROCESS 

Liquefaction of coal (Patent), 2:57928 

Liquids from coal in the United States, 2:57931 

Non-coking coal utilization process and apparatus (Patent 
application for process and apparatus for obtaining 
simultaneously fuels, chemical products and chemical 
intermediates from non-coking coals), 2:57908 

Process “y treating coal and products produced thereby (Patent), 
2:5792 

COAL LIQUEFACTION/BENCH-SCALE EXPERIMENTS 

Mineral matter effects in coal liquefaction. 1. Autoclave screening 

study (10 refs), 2:57925 (SAND-77-0555C) 
COAL LIQUEFACTION/CATALYSTS 

Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO:- 
AlsOs), 2:57914 (ANL-77-38) 

Coal liquefaction process using an aluminum phosphate supported 
catalyst (Patent), 2:57929 

Liquefaction and desulfurization of coal using synthesis gas 
(Patent), 2:57915 

COAL LIQUEFACTION/CHEMICAL EFFLUENTS 

Characterization of organics in aqueous streams of coal conversion 

processes (4 refs), 2:57864 (CONF-7708 10-4) 
COAL LIQUEFACTION/CHEMICAL REACTORS 

Optimization studies of various coal-conversion systems. Quarterly 

report, October-December 1976 (13 refs), 2:57922 (FE-2274-3) 
COAL LIQUEFACTION/FLUIDIZED BED 

Improved techniques for gasifying coal. Second quarterly report, 
October 1-December 31, 1976 (FCC; Dicalite; hydrogenation at 
100 atm), 2:57876 (FE-2340-2) 

COAL LIQUEFACTION/RESEARCH PROGRAMS 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO2- 
AlOs), 2:57914 (ANL-77-38) 
Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 
Production of liquid fuels from coal in Europe and Africa, 2:57930 
COAL LIQUEFACTION/REVIEWS 

Overview of coal conversion processes, 2:57862 (CONF-770729-1) 
COAL LIQUEFACTION/TECHNOLOGY ASSESSMENT 

Coal technology: industry views, 2:60016 
COAL LIQUEFACTION/TRACER TECHNIQUES 

Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1977 (8 refs), 2:57924 (FE-2328-10) 

COAL LIQUEFACTION PLANTS/DEMONSTRATION PLANTS 
= 4 a demonstration plant to produce clean oils from coal, 
COAL LIQUEFACTION PLANTS/DESIGN 
Conceptual design for advanced coal liquefaction commercial 
lant. Quarterly technical progress report, November 1, 1976- 
anuary 31, 1977, 2:57919 (FE-2251-21) 

Conceptual design for advanced coal liquefaction commercial 
plant. Annual technical progress report, April 21, 1976-April 30, 
1977, 2:57920 (FE-2251-28) 

COAL LIQUEFACTION PLANTS/ECONOMICS 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 
and balance of plant, 2:58957 (N-76-23685) 

COAL LIQUEFACTION PLANTS/PLANNING 

Coal mine-coal conversion plant interface evaluation and 
conceptual design. Quarterly technical pro report, October 
16, 1976-January 15, 1977, 2:57882 (FE-2370-8) 

COAL LIQUEFACTION PLANTS/SOCIO-ECONOMIC 

FACTORS 


Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Final report, January 
1975-December 1976, 2:57917 (FE-1752-22) 
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COAL LIQUEFACTION PLANTS/TECHNOLOGY 
ASSESSMENT 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 
and balance of plant, 2:58957 (N-76-23685) 

COAL LIQUIDS/CENTRIFUGATION 

Low-temperature pyrolysis of synthoil centrifuged solids (5 refs), 
2:57935 (PERC/TPR-77-1) 

COAL LIQUIDS/DENITRIFICATION 

Catalysts for upgrading coal-derived liquids. Quarterly report, 
December 9, 1976-March 8, 1977 (6 refs; Ni--Mo; Co--Mo), 
2:57844 (FE-201 1-7) 

COAL LIQUIDS/DESULFURIZATION 

Catalysts for up; ing coal-derived liquids. Quarterly report, 
December 9, 1976-March 8, 1977 (6 refs; Ni--Mo; Co--Mo), 
2:57844 (FE-2011-7) 

Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with outlchentios Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO2- 
AlOs), 2:57914 (ANL-77-38) 

Liquefaction and desulfurization of coal using synthesis gas 
(Patent), 2:57915 

Optimization studies of various coal-conversion systems. Quarterly 
report, October-December 1976 (13 refs), 2:57922 (FE-2274-3) 

COAL LIQUIDS/FILTRATION 

Liquefaction of coal (Patent), 2:57928 

Method for improving the sedimentation and filterability of coal- 
derived liquids (Patent), 2:57926 

Research on cross-flow filtration for solids removal from coal 
syncrudes. Quarterly technical progress report, December 1, 
1976-February 28, 1977, 2:57918 (FE-2245-12) 

Solvent-refining of coal (Patent; 30 claims), 2:57939 

COAL LIQUIDS/HYDROCRACKING 

Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase II. Final report 24, Jan 1975-24 Apr 
1976, 2:58429 (AD-A-036190) 

COAT. LIQUIDS/PHASE STUDIES 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, September 15, 1976-December 14, 1976, 
2:57916 (FE-278-3) 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 15, 1977-June 14, 1977, 2:57923 
(FE-2278-5) 

COAL LIQUIDS/PRODUCTION 

Characterization of organics in aqueous streams of coal conversion 
processes (4 refs), 2:57864 (CONF.770810-4) 

Heat and mass transfer through southwestern subbituminous coals 
(3 refs), 2:57883 (LA-UR-77-1341) 

ae mization of western coal (6 refs), 2:57850 (CONF- 

1- 
COAL LIQUIDS/REFINING 

Catalysts for yor coal-derived liquids. Quarterly report, 
December 9, 1976-March 8, 1977 (6 refs; Ni--Mo; Co--Mo), 
2:57844 (FE-2011-7) 

COAL LIQUIDS/SPECTROSCOPY 

Low-temperature pyrolysis of synthoil centrifuged solids (5 refs), 

2:57935 (PERC/TPR-77-1) 
COAL LIQUIDS/VISCOSITY 

Mineral matter effects in coal gery a 1. Autoclave screening 

study (10 refs), 2:57925 (SAND-77-0555C) 
COAL MINES/ACOUSTIC MEASUREMENTS 

Rock bursts geophysics: seismoacoustic location of destressing 

bursts in a workings advance site (3 refs.), 2:57981 
COAL MINES/CONVEYORS 

Coal mine combustion products: ingredients of conveyor belts (4 

references), 2:57969 (BM-RI-823 ) 
COAL MINES/DEGASSING 
Operation of boiler rooms running on mine methane (Book in 
Russian), 2:57996 
COAL MINES/DESIGN 
= - mining. II. Thin seam mining at Annesley colliery, 
COAL MINES/FIRE PREVENTION 

Control of spontaneous combustion on longwall faces during the 
national strikes of 1972 and 1974, 2:58026 

Development, installation, and testing services for an automatic, 
point type thermal sensor, fire protection system on a mining 
dozer. Final rt, 2:58025 (PB-266075) 

COAL MINES/GOVERNMENT POLICIES 

Coal industry views on the Federal Coal Mine Health and Safety 

Act of 1969, 2:60015 
COAL MINES/GROUND SUBSIDENCE 

Angle of fracture in mine subsidence (27 refs.), 2:57950 

Application of finite element method in mining subsidence 
assessment, 2:57985 

COAL MINES/INFRARED SURVEYS 

Measuring and evaluation method for temperature determination 

in cutting coal and adjoining rock, 2:57983 





DEC. 30, 1977 


—— MINES/LEGISLATION 
ran ee on the Federal Coal Mine Health and Safety 
“— of 2:60015 
COAL MINES/PLANNING 
As a = in-seam development for subsequent full extraction, 
COAL MINES/PRODUCTION 
t mors system. Spring quarter. 
:57972 (PB-265974 
MECHANICS 


of stresses and displacements in bord and 
pillar oo of coal mines, 2:57989 
Angle of fracture in mine subsidence (27 refs.), 2:57950 
Application of finite element method in mining subsidence 
assessment, 2:57985 
COAL MINES/ROOF BOLTS 
Australians piggyback three bolters, 2:57979 
Face su . requirements. A problem in ‘arching’ (5 refs.), 
2:579) 
COAL MINES/ROOFS 
— of in-seam development for subsequent full extraction, 
- 8 
Study of the effect of roof control by hydraulic packing on th»: 
—— of sudden eruption of gas and coal in steep coal toate, 
2 
COAL MINES/SAFETY 
Coal industry views on the Federal Coal Mine Health and Safety 
Act of 1969, 2:60015 
Inherently safe mining systems (continuous). Phase II. Interim 
report Feb 1972-Jan 1975, 2:57971 (PB-264064) 
COAL MINES/SEALING MATERIALS 
Dry-pr Re coal mine sealants, a progress report, 2:57968 
(BM-RI-8233 
COAL MINES/STRESS ANALYSIS 
Analogue ——a of stresses and displacements in bord and 
pillar workin; coal mines, 2:57°89 
Application of finite element method in mining subsidence 
assessment, 2:57985 
COAL MINES/SUPPORTS 
Development of a new flexible roadway support consisting of steel 
tubes with concrete filling, 2:57986 
Face sui - requirements. A problem in ‘arching’ (5 refs.), 
2.5798 


Pneumatic control for shield supports automation in flat measures, 
2:57984 
COAL MINES/TEMPERATURE MEASUREMENT 
Measuring and evaluation method for temperature determination 
in cutting coal and adjoining rock, 2:57983 
COAL MINES/TUNNELS 
Aspects of in-seam development for subsequent full extraction, 
2:57998 
COAL MINES/VENTILATION 
Effectiveness of relief boring in case of Akabira colliery: field tests 
and some results (16 refs.), 2:57987 
Power loading in thin seams within the Barnsley Area of the 
National Coal Board, 2:57978 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL pe ays ie MINE DRAINAGE 
Acid mine drainage: present impact and alternate future strategies 
(5 refs), 2:57962 (ORO-5261- 1) 
COAL MINING/AUTOMATION 
Coal industry of Poland (22 refs), 2:57994 
Industrial tests of the MKT automated coal mining unit in thin, 
steep coal strata, 2:57993 
COAL MINING/COST 
Coal as fuel for Barrow, Alaska: a preliminary study of mining 
costs, 2:58022 (PB-266766) 
COAL MINING/CUTTING TOOLS 
Mechanics of the plane. VI. New findings about cutting and 
thrusting forces in —. coal and o' materials, 2:57982 
COAL MINING/ECONO 
Economy of materials in oa mines (Book in Russian), 2:57966 
Mining machinery and equipment, Brazil. Foreign market survey 
report, 2:57970 (DIB-77-07-514) 
COAL MINING/ELECTRICAL EQUIPMENT 
Development of a crimp connector for trailing cable splices. Final 
report, 2:57973 (PB-266027) 
COAL MINING/LEGISLATION 
Surface Mining Control and Reclamation Act of 1977. Conference 
a H.R. 2 submitted to the 95th Congress, 


road driving with full and partial face cutting 
machines at the Rheinland mine works (6 refs.), 2:57980 


COAL-FIRED MHD GENERATORS/MATERIALS 


Inherently safe ystems (continuous). Phase II. Inter:m 
I se Feb 1972-Jan 1975, 2: rg Ltrs 
ining mac t, oreign market survey 
report, 2:57970 57990 (IB. FET 1a 
aa the Barnsley Area of the 
National Coa! Board, 2:5797 
Thin seam ML Gaunt anpoves of as cnasiebiasia Vale 
Derbyshire, 2: 7976 
= mg mining. II. Thin seam mining at Annesley colliery, 
COAL MINING/PLANNING 
Coal mine-coal conversion eee oe evaluation and 


lesign. Quarterly tec TGESDD report, October 
16, 16 1996 Jaan i 15, 1977, 2:57882 (FE-2370-8 
COAL MINING/REGULATIONS 
system. Spring quarter. 


Western coal devel it monitori 
Quarterly report, 2:57972 (PB-265974) 
COAL MINING/SURFACE MINING 
Politics of environmental reform: controlling Kentucky strip 
pon, a k), 2:59919 
Surface Mining Control and Reclamation Act of 1977. Conference 
report to accompany H.R. 2 submitted to the 95th Congress, 
First Session, 2:60012 
COAL PREPARATION 
Coal and gas pipeline feasibility study. Phase I. Concept definition 
and preliminary analysis, 2:58002 (NP-22248 
Hydrocarbonization process evaluation report. Volume I. 
Conceptual design and cost estimate of a 
facility, 2:57885 (ORNL-5212(Vol.1)) 
Labor conservation in coal per gern od ye 2:58023 
Method of separating inorganic ma‘ from coal (Patent), 
2:58003 
Sulfur control for coal combustion, 2:60018 
COAL PREPARATION/ECONOMICS 
Beneficiation of coal by a selective flocculation: a laboratory study 
(11 references), 2:58000 (BM-RI-8234) 
COAL PREPARATION PLANTS/AUTOMATION 
a of automation and process control in the German 
ee tion industry (6 refs.), 2:58006 
COAL PREPARATION PLANTS/LIGHTING SYSTEMS 
Labor conservation in coal enrichment plants (Book; 30 refs), 


2:58023 
COAL PREPARATION PLANTS/OPERATION 
Mae Moh ay! roject, 2:58007 
ARA 


COAL PRE: ON PLANTS/PROCESS CONTROL 
Significance of automation and process control in the German 
coal preparation industry (6 refs.), 2:58006 
COAL PREPARATION PLANTS/SAFETY 
Labor conservation in coal enrichment plants (Book; 30 refs), 
2:58023 
Safety rules in plants for the processing and briquetting of coal 
(shales) (Book in Russian), 2:58008 
COAL PREPARATION PLANTS/VENTILATION 
Labor conservation in coal enrichment plants (Book; 30 refs), 
2:58023 
COAL TAR/CENTRIFUGATION 
Apparatus for removing solid matter from coal tar (Patent; 5 
claims), 2:57 
COAL TAR/DISTILLATION 
Clean Coke Process: process development studies. Report for first 
quarter 1977 Ps ref), 2:57840 (FE-1220-24) 
COAL TAR/PRODUCTION 
Upgrading solid fuel-derived tars meee by low pressure 
hydropyrolysis a 2:5784 
COAL TAR/PURIFI ON 
Apparatus for ont solid matter from coal tar (Patent; 5 
claims), 2:57846 
COAL TAR ACIDS/GAS CHROMATOGRAPHY 
Clean Coke Process: process development studies. Report for first 
quarter 1977 (3 refs), 2:57840 (FE-1220-24) 
COAL TAR BASES/GAS CHROMATOGRAPHY 
Clean Coke Process: process development studies. Report for first 
quarter 1977 (3 refs), 2:57840 (FE-1220-24) 
COAL TAR OILS/GAS CHROMA 
Clean Coke Process: development studies. Report for first 
quarter 1977 (3 refs), 2:57840 (FE-1220-24) 
COAL TAR OILS/PRODUCTION 
5 < rem of western coal (6 refs), 2:57850 (CONF- 
1-1 
COAL-DERIVED LIQUIDS 
See COAL by 
AL-FIRED MHD GENERATORS/ELECTRODES 
Critical contributions in MHD power generation. Quarterly 
technical progress report, September 1-November 30, 1976, 
2:60068 2215-6) 
COAL-FIRED MHD GENERATORS/MATERIALS 
MHD electrode-insulator micro-and macro-structure, 2:60070 
(BNWL-SA-6083) 





COAL-FIRED MHD GENERATORS/MHD CHANNELS 


COAL-FIRED MHD GENERATORS/MHD CHANNELS 
Development — for MHD direct coal-fired power 
eneration test facility. Quarterly technical progress report, 
anuary-March 1976, 2:60075 (FE-1760-18) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
Critical contributions in MHD power generation. Quarterly 
technical report, September !-November 30, 1976, 
2:60068 (FE. 15-6) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
Development for MHD direct coal-fired power 
eneration test facility. Quarterly technical progress report, 
anuary-March 1976, 2:60075 (FE-1760-18) 
COAL-FIRED MHD GENERATORS/WORKING FLUIDS 
Applied research in the general area of charged —_— chemistry 
related to coal-fired MHD. v 1975-30 Apr 
1976 (Physical and chemical data of combustion plasma), 
- 'B-263873) 


See SHORES 
COASTAL REGIONS/OIL SPILLS 
Clean-up of oil pollution at sea and on coasts, 2:58302 
COASTAL REGIONS/WATER POLLUTION 
Computer analysis of the spread of pollution on Long Isiand 
masien, 2: 61122 (BNL-30651) 
COASTAL WATERS/BIOLOGICAL FOULING 
Effect of Schizoporella (Ectoprocta) removal on the fouling 
community at Beaufort, North Carolina, USA, 2:60920 
COASTAL WATERS/COMMUNITIES 
Ecology of shallow water deposit-feeding communities, Quisset 
Harbor, Massachusetts, 2:60899 
Reestablishment of a benthic community following natural 
defaunation (Effects of red tide (dinoflagellates) on defaunation 
in Tampa Bay), 2:60897 
COASTAL WA S/DEPTH 
Between-community contrasts in successful polychaete feeding 
strategies, 2:60890 
COASTAL WATERS/ECOLOGY 
=p. 
logy oO} low water t- ing communities, t 
poe Massachusetts, 2:60899 
Macro-infauna of northern New England marine sand: em 
intertidal community structure, 2:60909 
COASTAL WATERS/OCEANOGRAPHY 
Characteristics of nearshore oceanographic environment of Arctic 
Alaska, 2:61130 
COASTAL WATERS/POLLUTION 
Effect of Schizoporella (Ectoprocta) removal on the fouling 
community at Beaufort, North Carolina, USA, 2:60920 
Effects of pollution on inshore benthos, 2:60921 
COASTAL WATERS/RADIONUCLIDE MIGRATION 
Oceanic diffusion of a severe accidental radionuclide release from 
a subsea nuclear power plant, 2:59773 
COASTAL WATERS/WA CURRENTS 
California undercurrent in the Southern California Bight, 2:61125 
(CONF-731184-) 
COATED FUEL PARTICLES/FABRICATION 
Process for preparing metal-carbide-containing microspheres from 
metal-loaded resin beads (Patent), 2:59246 


COATINGS/INSPECTION 
“oO hye ‘hoe progress report for June 1977, 2:57838 


COATINGS/THICKNESS 
a — thickness measurement, 2:60592 (BDX-613- 
COBALT/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
COBALT/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
COBALT/CATALYTIC EFFECTS 
en ean Gea ee etneien et cntt- 
derived rag Oy ag a 
January ITT Ag i> et Vere refs; Ni; Ni-MoOs;Ni- 
Pt; Ni-Rh; Ni-Ru; ), 2:57868 (FE-1790-8) 
Coal liquefaction studies. Task I. Heat of reaction of 


yr an 
y copemt, Som uary-March 1977 (2 refs; Co-Mo/SiO:- 
Row. 25 14 (ANL-7}. 38) 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
a Se a See 
COBALT/HEALTH HAZARDS 
Review of current information on some and health 
related aspects of the release of trace metals into the 
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environment associated with the combustion of coal, 2:60838 
(HASL-320) 
COBALT 53/ENERGY LEVELS 
Nuclear data sheets for A= 53, 2:61364 
COBALT 56/ENERGY LEVELS 
Nuclear data sheets for A= 56, 2:61360 
COBALT 56/HALF-LIFE 
Half-life of **Co, 2:61361 
COBALT 57/ENERGY LEVELS 
Nuclear data sheets for A=57, 2:61365 
COBALT 59/NEUTRON REACTIONS 
ENDF/B a for version V, 2:61496 (BNL-22300) 
COBALT 60/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
COBALT 60/RADIOECOLOGICAL CONCENTRATION 
Radiochemical analyses of game birds collected from the Hanford 
= 1971-1975 (®Sr, *°7Cs, © Zn, Co), 2:60875 (BNWL- 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
ats 


KOVAR 
COBALT ALLOYS/CASTING 
nome for making ceramic molds having a metal oxide barrier for 
—_ ~~ aa directional solidification of superalloys (Patent), 
2: 
COBALT ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with ee oe See for methanation of coal- 


derived 2. Quarterly TO 
January 23 3, 1 Ip7T-apai 22, 1977 % refs; Ni; fe Ni Ni “Eo; Ni MoOs; ;Ni- 
Pt; Ni-Rh; Ni-Ru; ), 2:57868 (FE- 1790- 8) 
Comparison of Co-Mo and Ni-W catalysts in the denitrification of 
shale gas oil, 2:58430 
Water treatment of hydrodesulfurization catalyst to improve its 
microporosity (Patent), 2:58202 
COBALT ALLOYS/CORROSION 


oe eo alloy for coal gasification service. 


gasi' Quarterly 
oa & 1, 1976-February 28, 1977 (8 refs), 2:57875 
-22 
COBALT ALLOYS/ELECTRIC CONDUCTIVITY 


we wey transport properties of amorphous ferro _ 
d-Au, Gd-Ni and Gd-Co alloys obtained by splat-coo! 


2:60354 (CALT-822-96) 
COBALT ALLOYS/LAVES PHASES 
Shapes of x-ray L/sub III/ and K absorption discontinuities of 
rare earth and cobalt in the rare earth cobalt compounds of the 
RCo: family, 2:60314 
COBALT Seatensacaerneeans SUSCEPTIBILITY 
Ma ies of amorphous ferro 
-Au, ‘GaN and Ni and Ga alloys obtained by splat-coo! 
2:60354 (CALT-822-96) 
COBALT ALLOYS/MELTING POINTS 
Directionally solidified in situ metal matrix composites. Part 2. 
ee (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
COBALT ALLOYS/OXIDATION 
Directionally solidified in situ metal matrix composites. Part 2. 
ee (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
COBALT ALLOYS/PHASE TRANSFORMATIONS 
Phase — of Fe-Cr-Co permanent magnet system, 2:60299 
(LBL-6216) 
“Direct obeervation of liquid-phase thn sqetens tonptan 
ation oO =p! sintering in system 
carbide-cobalt, 2:6043 


coBACE A TOVe any akc mOscORy 


Shapes of x-ray L/sub III/ and K absorption discontinuities of 
rare earth and cobalt in the rare earth cobalt compounds of the 
RCo» family, 2:60314 

COBALT ‘ALLOYS 
See also STELLITE 
COBALT one ALLOYS/CHEMICAL PREPARATION 
Some light rare earth intermetallic h 2:60402 
COBALT BASE ALLOYS/MA iC PROPERTIES 
a RCos and ReCo; powders by the R/D process, 
COBALT BASE ALLOYS/SYNTHESIS 
‘pare powders by the R/D process, 
COBALT SEN, REACTION ee 
oe pyridyibpoerhk reaction of with tetrakis(3- 
COBALT 0 
rece SS 
oxidation (Effect of conditions for catalyst 
en 2:58595 
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i ma REACTOR/CONSTRUCTION 
reports from construction sites - Almaraz, 2:59162 
coc TION/ECONOMICS 
Limits of economic competitiveness of heat from mixed power 
and heat plants, 2:59879 (AD-A-036119) 
COKE/COMBUSTION 
Downjet combustion of solid fueis, 2:58018 
co RODUCTION 
Coke ony en nage a pars (Patent; 5 claims), 2:57841 
——— to burn (Auscoke process; OXAR process), 
Past and present developments in lignite high-temperature coking 
in East Germany. An example of the efficient utilization of the 
energy source lignite (17 refs.), 2:57839 
Production of high quality needle coke, 2:58289 
COKE OVENS/W. WATER 
Analysis of the waste water from coke-chemical plants (Book; 64 
refs), 2:57958 
VEN G 


a of a plasma beam with a transverse magnetic barrier, 
2:61 
COLD PLASMA/SYNCHROTRON RADIATION 
Synchrotron emissivity near the electron cyclotron and upper 
hybrid frequencies, 2:61691 
COLD TRAPS/PERFORMANCE 
Experimental characterization of sodium cold traps and modeling 
of their behavior (LMFBR), 2:59295 (CONF-760503-P2) 
LLIERIES 


See COAL MINES 
COLLISIONAL PLASMA/AMBIPOLAR DIFFUSION 
Formalism for treating dissipation in eee 2:61649 
COLLISIONAL PLASMA ELECTRIC CO UCTIVITY 
Collisional theory of electrical sabade & in yee electron 


regimes, 2:61637 
COLLISIONAL PLASMA/KINETIC EQUATIONS 
Kinetic theory of plasma in the limiter-scrape-off layer, 2:61736 
COLLISIONAL PLASMA/KINK INST. ABILITY 
Current-driven kink-like instability in collisional plasmas, 2:61665 
COLLISIONAL PLASMA/LASER RADIATION 
Filamentation of a laser beam in a collisional plasma, 2:61698 
COLLISIONAL PLASMA/PLASMA MICROINSTABILITIES 
Kinetic theory of tearing instabilities, 2:61672 
COLLISIONAL PLASMA/TRAPPED ELECTRONS 
— theory of electrical resistivity in trapped electron 


2:6 
COLL SIONAL PLASMA/WAVE PROPAGATION 
Filamentation of a laser beam in a ——— plasma, 2:61698 
COLLISIONLESS PLASMA/FLUTE ABILITY 
Interchange instability with ose: and finite Larmor radius 
effects, 2:61673 
COLLISIONLESS PLASMA/LARMOR RADIUS 
Interchange instability with line-typing and finite Larmor radius 
effects, 2:61673 
COLLISIONLESS PLASMA/PLASMA DIAGNOSTICS 
Theory of the instantaneous triple-probe method for direct-display 
of plasma parameters in low-density collisionless plasmas, 


COLLISIONLESS PLASMA/PLASMA MICROINSTABILITIES 
Kinetic theory of tearing instabilities, a ly 
COLLISIONLESS PLASMA/RESONAN! 
Deformation of plasma resonance region o~ a strong high 
frequency field, 2:61721 
COLOMBIA/NATURAL GAS DEPOSITS 
Oil a pn gee A in the Upper Amazon Basin: Columbia, 
r, and Peru, 2:58106 
COLOMBIA/PETROLEUM DEPOSITS 
Oil and developments in the Upper Amazon Basin: Columbia, 
Ecuador, and Peru, 2:58106 
COLORADO/COAL MINING 
Socio-economic and environmental interactions in the Upper Main 
Stem sub-basin of the Colorado River Basin: three alternative 
energy development futures. Final research report, 2:59893 (PB- 
266082 


) 
COLORADO/NUCLEAR POWER 
Role of education in Colorado's nuclear power decision, 2:59068 
COLORADO DEPOSITS 
Discrimination of uranium alteration zones in selected areas by use 
of LANDSAT MSS imagery. Final report, 2:58450 (GJBX- 


4(77)) 
COLORADO/WATER RESOURCES 
Water and the oil shale industry in Colorado, 2:58414 
COLORADO RIVER/WATER RIGHTS 
Industrial water availability: upper Colorado River basin, 2:60937 
Industrial water supplies in Arizona (Colorado River Basin), 
2:60938 
COLORADO RIVER BASIN/AGRICULTURE 
Industrial water availability: upper Colorado River basin, 2:60937 


COMBINED-CYCLE POWER PLANTS/TECHNOLOGY 


COLORADO RIVER BASIN/ENERGY SOURCE 
DEVELOPMENT 


Socio-economic and environmental interactions in the Upper Main 
Stem sub-basin of the Colorado River Basin: three alternative 
—- development futures. Final research report, 2:59893 (PB- 


COLORADO RIVER BASIN/ENERGY SOURCES 
Industrial water availability: w a River basin, 2:60937 
COLORADO RIVER BAS ANDUSTR 
Industrial water ——s apper Colorado River basin, 2:60937 


COLORADO RIVER BAS 
Industrial water availability: u Colorado River basin, 2:60937 
COLORADO RIVER BASIN/ ATER RESOURCES 
Industrial water availability: ee River basin, 2:60937 
COLORADO RIVER BAS: N/WATER 
Industrial water availability, upper Colorado Riv River system in New 
Mexico, 2:60939 
COLORADO RIVER BASIN/WATERSHEDS 
Industrial water availability: western states i 
problems (Colorado River Basin area of Wyoming and 
interstate water compacts), 2:60936 
a water supplies in Arizona (Colorado River Basin), 
COLUMBIA 
Gammaridean am; 
en as 
COLUMBIUM 


See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 

Gas/steam installations with two-pressure steam system as 

optimum power plants for cov the medium load, 2:58961 
COMBINED-CYCLE POWER PLA /CONTROL SYSTEMS 

Multiple valve sequential control for a combined cycle power 

plant (Patent), 2:58959 
COMBINED-CYCLE POWER PLANTS/DESIGN 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bo! ing cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 

COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. oomnen II. Advanced energy conversion 
systems. Part I. cle gas turbines (Using coal or coal- 
derived fuels), 2: $053 | ¢N-76-23680) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final rt. Volume II. Advanced conversion 
systems. Part 2. Closed turbine cycles (Using ~aal or coal- 
derived fuels), 2:58954 (N-76-23681) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 
and balance of plant (Using coal or coal-derived fuels), 2:58957 
(N-76-23685) 

COMBINED-CYCLE POWER PLANTS/FEASIBILITY 

STUDIES 


Energy Conversion Alternatives Study (ECAS) Genera! Electric 
Phase I. Final report. Volume I. Executive summary (Using 
coal or coal-derived fuels), 2:58995 (N-76-23679) 

COMBINED-CYCLE POWER PLANTS/FUELS 

Efficient use of residual oils in combined cycle power generation, 

2:58221 
COMBINED-CYCLE POWER PLANTS/FURNACES 

Prospects of manufacture of boilers for combined steam-and-gas 
plants at the Krasnyi Kotelshchik production association, 
2:58962 

COMBINED-CYCLE POWER PLANTS/PRESSURE VESSELS 

Prospects of manufacture of boilers for combined steam-and-gas 
ao at the Krasnyi Kotelshchik production association, 
2:58962 


COMBINED-CYCLE POWER PLANTS/RESEARCH 
PROGRAMS 


CFCC development rt, October- 
December 1976, 2:38981 FE NSTIO 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottomin; ngewe y de te and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 

Evaluation of ee bed combustion (PFBC) 


combined cycle power Sr). 
report, June 50 depnember 3 30, 1976, 2: 38982 FEDS 371-5 
High temperature turbine technology program. Phase _ 
and system definition. 990 (FE 290. report: A eapettead development 
plan for Phase III, 2:589 
COMBINED-CYCLE POWER (PLANTS/TECHNOLOGY 
ASSESSMENT 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 


LOGY 
ee 2:60888 





COMBINED-CYCLE POWER PLANTS/TOPPING CYCLES 


coal or coal- 
Towed fucks fuels), L Sbos3 tx fad ey 3680) — 7 


Energy Conversion Alternatives Seay (ECAS) General Electric 
Phase I. Final . Volume II. Advanced energy conversion 
systems. Part 2. losed turbine cycles (Using or coal- 
derived fuels), 2:58954 (N-76-23681) 

Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subs and components. Part 3. Gasification, process fuels, 
and of plant (Using coal or coal-derived ‘fuels), 2:58957 


conlamamat 
BINED-CYCLE POWER ia CYCLES 


cycle. Ti 
31, 1976, 2: 76 230958 RNL-TM TM-5954) 


COMBINED-CYCLE POWER PLANTS, 
TURBOGENERA 


Prospects of manufacture of boilers for combined steam-and-gas 
— - the Krasnyi Kotelshchik production association, 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
SPONTANEOUS COMBUSTION 
COMBUSTION/POLLUTION CONTROL EQUIPMENT 
Survey of emissions control and combustion equipment data in 
industrial heating. Final report Jun 1974-Nov 1975, 
ee 'B-263453) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Combustion chamber for gas turbine power plants havi 
for the gaseous processing of the fuel being introd omer 
(Patent), 2:5896 
COMBUSTION CHAMBERS/HEAT TRANSFER 
a ——_ of overall heat transfer in combustion chambers, 
COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMBUSTION PRODUCTS/AIR POLLUTION ABATEMENT 
Combustion additives for pollution control - a state-of-the-art 
164068) Final task report May 1972-Dec 1975, 2:60735 (PB- 
264068 
COMBUSTION rae dang 7 ei 
Studies of incipient combustion and its detection. Report of 
inv 1976, 2:58024 (PB-263903) 
COMBUSTION Se ptr tg ea 
Coal mine combustion ucts: ingredients of conveyor belts (4 
references), 2:57969 (BM-RI- 823 ) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/DESIGN 
High temperature turbine technology program. Phase I. Program 
pa li oer A Topical report: wi — 
eee on three concepts, (FE- 23) 
co) BUSTORS/EMISSION 
Survey of emissions control and combustion equipment data in 
industrial process heating. Final report Jun f 1974-Nov 1975, 
2:60840 (PB-263453) 
COMBUSTORS/ENERGY CONSERVATION 
Survey of emissions control and combustion eq) {oo 
industrial heating. Final report Jun 1 Nov 1975, 
2:60840 263453) 
COMBUSTORS/MATERIALS 


yn nee ng eee da ng tpg ay 


eee Ay three 2: 58963 (F FS 2290-23) 
= Ista 


atomising burners to improve 
UNL olin ge trie Plant = 
COMMERCIAL Bi 


Design of solar buildings eee gneares, 20870 
M for the urban transportation interface 
facilities. Final report, January 1976-December 1976, 
2:60130 (DOT-TST- 7746) 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
i Conservation Commission first annual 








Laboratory, 2: 7 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
Solar heating and cooling in a commercial building, 2:58728 


ERA Vol. 2, No. 24 


COMMERCIAL oe et HEATING SYSTEMS 
Design of solar buildin ryt Flt 58711 
Sr eee act 

ting for in Ontario. Experience ysis 
oS multiple residential and commercial low rise buildings, 


Solar can and cooling in a commercial TER HEATERS 
“Sola heat tir Ualilings in Ocente. Wapeclesee au enmieioot 
eating for in 
sin, tiple residential and commercial low rise auien 


cask 5 719 
SECTOR/ENERGY CONSERVATION 


le for a industry and commerce, 
v7-39947 (NBS Handbook-120 
= ee cma Sate City 
in the commercial ce 2:5 
COMMERC IR/ENERGY 
Comparison of residential and po ea 
United States and Sweden, 2:60048 
Historical — of residential and commercial energy uses 
1950-1975), 2:60047 
MERCIAL SECTOR/GOVERNMENT POLICIES 
= i initiatives to encourage small business, 2:59900 
Overview of SBA's procurement and technical assistance 
programs, 2:59902 
Procurement and small/minorit iy Ca. 2:59899 
COMMERCIAL SECTOR/LA! 
Portland Energy Conservation Project. Ener 


‘gy and land 
comprehensive plan ree 2:59952 (NP-22230) 
COMME CIAL S no ey _— 
overnment contracting: industry experiences, 2: 
COMMERCIALIZATION 


See also DEMONSTRATION PROGRAMS 
TECHNOLOGY TRANSFER 
TECHNOLOGY UTILIZATION 
ERDA and the diffusion of innovations: a concept paper, 2:59885 
(COO-4287-5) 
COMMODITIES/AVAILABILITY 
Availability of selected materials and 


congas eti rsa progam 3 as PARTIED 


Interindustry energy demand and poe ae of input-output 
tables, 2:59981 
Reference material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
COMMODITIES/PRODUCTION 
Survey and evaluation of alternative theories of economic growth 
and technical c e with emphasis on institutional R 
and D, 2:59896 (UCRL-52299) 
COMMON MARKET/ENERGY CONSERVATION 
Modern approach to fossil fuels aoe gama value of 
energy in relation to other resources), 2: 
co ICATIONS/ENERGY CONSERVATION 
Telecommunications sal 2.599986 (OT Repost. 75. %) 
conservation potential, 2: - rt-75- 
COMMUNITIES/BIOLOGICAL VARIABILITY 
Community bio! of intertidal macrofauna inhabiting 
in the North area of South Carolina, U.S.A., 2:60908 
Macro-infauna of northern New marine sand: long-term 
intertidal community structure, 2: 
COMMUNITIES/BIOMASS 
“Tite long-term 


COMMUNITIES/CONTROL, 
SS ng Reagan, 


COMMUNITIES/ENERGY CONSERVATION 
Conservation i 


SUMPHON | 


x... society: a conceptual mapping. A oeyn i 
“a survey (142 references cited), 2:5 (COO-4287-4) 


CRD lah Ae mee egg 


“tape period 1, 1976-September 30, 1 
co 


(ECOLOGICAL) 
See ECOSYSTEMS 


MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/TENSILE 


, 2:59886 
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COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE 


Development of lightweight compound parabolic concentrators 
for solar electric and process heat applications, 2:58786 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 


or, m5: 59821 
COMPRESSORS 


See also TURBOMACHINERY 
COMPRESSORS/ENVIRONMENTAL EFFECTS 
Emissions from compressor stations, 2:58313 
COMPRESSORS/OP TION 
Selection of the operating mode of a compressor station ensuring 
set conditions ve ooreeet of containers in a pneumatic 


COMPTON } T/ELECTRON SPECTRA 
Induced Compton scattering by relativistic electrons, 2:61285 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTER CALCULATIONS/ALGORITHMS 
Some linear 231809 algorithms and their performance on 
CRAY-1, 2:61829 (LA-6774) 
COMPUTER CO 
See also TRANSLA TORS 
Automated equipment management system for Organization 9500 
(Maintenance scheduling), 2:60602 (SAND-77-0608) 
Automated heuristic stability analysis for nonlinear equations (For 
manipulating Taylor series expansions, in ALTRAN for CDC 
7600 computer), 2:61832 (LA-6885-MS) 
Computation of the bounce-average code, 2:61632 (UCRL-52233) 
COMP’ CODES/A CODES 
Ap-8 trapped proton environment for solar maximum and solar 
minimum (AP8MAX and AP8MIN), 2:61167 (N-77-18983) 
PL-1 pro system for generalized Patterson superpositions 
(PLIGEN, SYMPLI, and ALSPL1, in PL/1 for IBM 360/65 
computer), 2:61520 (IS-4106) 
COMP R CODES/B CODES 


User manual for the BEHAVE-SST (Steady State and Transient) 
fuel rod mechanics program (LMFBR), 2:59327 (GEFR-00001) 
COMPUTER CODES/C CODES 
= a 3000 MW) nuclear ene simulation program applied to 
(®) 


HTGR, 2:59234 (LA-UR-77-1757) 
nooimeia verification of a method for simulating a boiling 
water reactor core based on a few-group coarse-mesh diffusion 
scheme (COSMO-2 code), 2:59160 
Microscope fluorometer with sequence control and a PDP-8/E 
computer. Software. Cytofluorometric analysis CYFLAN 108. 
Program description, 2:60822 (LA-tr-76-14) 
Optimized drilling applicable worldwide, 2:58134 
— linear least squares problems using SODS/SUDS/CODS 
( related codes LSSODS, ORTHOL, OHTROR, LSSUDS, 
ORTHOR, OHTROL, LSC, TCODS, TSUDS, TSODS, LSP 
and LLS, for CDC 6600), 2:61840 (SAND-77-0683) 
User’s manual for the CORTES GRAPHICS PACKAGE 
GRFPAK, 2:59576 (ORNL/NUREG/TM-127) 
COMPUTER CODES/D CODES 
DISPL: a software package for one and two spatially dimensioned 
kinetics-diffusion problems (In FORTRAN for IBM 
computers), 2: 61818 (ANL-77-12) 
numerical model for predicting energy transfers and 
performance of large solar ponds (DAVISS code; for uranium 
illling facility), 2:58741 
Operation and maintenance manual for diode performance analysis 
» program DIG ro oe 2:61790 (SAND-77-0394) 
COM: CODES 
ELSA: an pc See supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 


2084(RAP-8)) 
COMPUTER CODES/F CODES 
ter codes for Pinson from coal-fired power plants 

COPROGE. PROGX, PROGW, FM77, and FM88 Computer 
Codes), 2:59005 (UCID-17478) 

FRACAS: a subcode for the analysis of fue ey 
mechanical interaction, 2: 59147 (TREE-NUREG-1028) 

Interactive data manipulation program FAWTEK user guide, 
Rn. (SAND-77-0210) 

Pressure pulse test results and qualification of the FLASH-34 
flexible structural member mode! with a surge tank attached to 
the test vessel (LWBR Development Program), 2:59765 
(WAPD-TM-1290) 

Rational function method of interpolation (FRFI), 2:61835 (LA- 
6903-MS) 


COMPUTER CODES/G CODES 
GLOWCODE: a one-dimensional code for the simulation of 
plasma afterglows, 2:61648 
Large strain elastic-plastic analysis of two-dimensional 
structures (GNATS code), 2: 59577 (SAND-77-8632) 


quasi-static 


COMPUTER CODES/T CODES 


Review of advanced reactor transient analysis capabilities and 

— for Savannah River Plant reactors (GRASS code), 
9688 (DP-MS-77-1) 
COMPUTER CODES/H CODES 

HEATINGS: an IBM 360 heat conduction program, 2:60696 
(ORNL/CSD/TM-15) 

HEXERE!12: computer program for the transient thermal- 
hydraulic analysis of temperature gas-cooled reactors, 
2:59720 (K/CSD/TM- 

COMPUTER CODES/I E 

12D: code for conversion of ISOTXS structured data to DTF and 
ANISN structured tables, 2:61502 (LA-6857-MS) 

User’s manual for the IIHR model of dry-wet cooling tower 
economics, 2:58948 (ITHR-181) 

COMPUTER CODES/L CODES 

Integrated system for production of neutronics and photonics 
calculational constants. Program LINEAR (Version 77-1): 
linearize data in the Evaluated Nuclear Data File/Version 
(ENDF/B) format, 2:61328 (UCRL-50400(Vol.17)(Pt.A)) 

Solvin hej linear least squares problems SODS/SUDS/CODS 

related codes LSSODS, ORTHO: 


and LLS, for CDC 6600), 2: 61840 (SAND-77-0683) 
COMPUTER CODES/LIBRARIES 
USERDA computer software summaries: numbers 240 through 
324, 2:61819 (ANL- Suppl.4)) 
COMPUTER CODES/M DES 
Computer pro; for Universal Transverse Mercator 
projection ROJ subroutine), 2:61834 (LA-6902- AGO MS) 
Gamma-ray spectrum enhancement (For aerial 
Th, and K; MAZE code), 2:58453 GAI-T7-518-L) 
—— Monte Carlo method for ev: aluating multidimensional 
FORT: (In Algol, PL-I, or FORTRAN for IBM 360/75 
TRAN listing included)), 2:61825 jee ieee 
MAYUOS a method to evaluate transient 
conditions in rod bundles (BWR), 2:59718 18 (GEAP23517) 23517) 
COMPUTER CODES/O CODES 
ORCODE.77: a computer routine to control a nuclear physics 
experiment by a PDP-15 + CAMAC system, written in 
assembler language and includin, je new routines of general 
interest, 2: .61539 (ORN L/NUREG/TM- 99) 
Solving linear least squares problems usi 
(And related codes LSSODS, ORTHO: 
ORTHOR, OHTROL, LSC, TCODS, TSUDS, TSODS, LSP 
and LLS, for CDC 6600), 2:61840 (SAND-77-0683) 
COMPUTER CODES/P CODES 
Computer codes for data from coal-fired plants 
(PROGE, PROGX, PROGW, FM77, and FM88 Gear 
' a 2:59005 (UCID-14679) MEE 
-1 program system fo: eralized pag ty 
(PLIGEN, SYMPL1, As ALSPLI, in PL/1 for IBM 360/65 
computer), 2:61520 (IS-4106) 
— component testing for outliers (PCTEST), 2:58452 (K/ 


COMPUTER CODES/R CODES 

Data input manual for RSI/TEVCO: a thermo/Vviscoelastic finite 
element computer program, 2:61118 (Y/OWI/SUB-77/22303/6) 

RELAP3B: a plant transient code (PWR), 2:59700 (BNL- 
NUREG-23068) 

COMPUTER CODES/S CODES 

PL-1 pro system for generalized Patterson peg ye i 
(PLIGEN, SYMPLi, and ALSPLI, in PL/1 for IBM 360/65 
computer), 2:61520 (1S-4106) 

SAMCEP: a correlated Monte Carlo neutron and 
radiation transport code. Final report (In FOR 
(AD-A-036469) 

SENDIN and SENTINEL: two comune cae to assess the 
effects of nuclear data changes, 2:59541 pty aoe 

SENDITOUT: “ subroutine for 


standardizing ou “ee 
or directing generated output to proper device), 2:61844 


(F 
(UCID-1753 - 
Solving linear least SODS/SUDS/CODS 


2:61495 


and LLS, for CDC 6600), 2:61840 (SAND-77-0683) 
Using SAP to calculate three-dimensional stress concentration 
effects, 2:60594 (BNL-22626) 
Methods fo he development of large computer codes 
et’ ‘or t of large 
nandeling satel eavautioe iaiavnenil REG SS) 
eling na‘ ener, in in 
FWOZONE), 2: 0108 
i squares problems SODS/SUDS/CODS 
related codes LSSODS, ORTHOL, OHTROR, LSSUDS, 


and LLS, for CDC 6600), 2:61840 (SAND-77-0683) 
TRAC: a new code for LOCA analysis (BWR and PWR), 2:59723 
(LA-UR-77-1700) 





=e: a two-dimensional, multigroup, triangular mesh 
discrete ordinates, explicit neutron transport code, 2:61501 (LA- 
6735-M) 
TUGSIM-10, a computer code for transient analysis of closed gas 
turbine cycles and specific applications, 2:59778 
Volume calculation and geometry checking in a Monte Carlo 
a code (For checking TARTNP input), 2:61493 (UCID- 
175 
COMPUTER CODES/U — a os 
Uiclocey Gn B or map of draw ‘ag 
PL for PDP-11 using Applicon Graphics 


sate A pal aa 
cong sh CODES 


Reference test “A for the VENTURE neutronics and 
related computer codes, 2:59540 (ORNL/TM-5887) 

Vehicle design evaluation program (VDEP: a computer pro, 
for weight sizing, economic, performance and mission ysis 
of fuel-conservative aircraft, multibodied aircraft and large 

tats) aircraft using both jp and alternative fuels, 2:60124 (N-77- 
1 
COMPUTER CODES/W CODES 
Benchmark problem soiutions employed for verification of the 


WECAN com; 2:59579 (WCAP-8929) 
COMPUTER CODES/% CODES 


XSNQ-U: a non-LTE emission and absorption coefficient 
subroutine, 2:61633 (UCRL-52276) 
COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 


ORKS/DESIGN 
Throughput in locally balanced computer system models 
( tion), 2: 61822 (BNL-22915) 
CO! PROGRAMMING 


See PROGRAMMING 


MPUTERS 
See also CRAY COMPUTERS 
MACHINE TRANSLATIONS 
COMPUTERS/EQ INTERFACES 
ave relay matrix system, 2:60725 (SAND-77- 
6(Vo 
COMPUTERS, PERFORMANCE 
Documentation of utility experience with process computers in 
power plants. Final report, 2:59030 (EPRI.NP-290) 
COMP RS/RELIABILITY 
Availability analysis for high reliability computer systems in 
nuclear facilities, 2:58555 (LA-UR-1394) 
COMPUTERS/SECURITY 
RANN utilization experience (case studies 22 through 31). Final 


— (PB-263682) 
CON TING COLLECTORS 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
Low cost solar energy collection system (Fixed reflector with 
moveable absorber), 2:58753 (N-77-20566) 
ee with improved thermal concentration (Patent), 
Solar energy collection system (Patent; fixed reflector with 
moveable absorber pipe), 2:58752 (N-77-20565) 
Solar energy converter and elongated Fresnel lens element 
(Patent), 2:58758 
CONCENTRATING COLLECTORS/OPTIMIZATION 
Finite size corrections for a reflector-collector system (Optimum 
reflector tilt angle and size), 2:58775 
CONCENTRATING COLLECTORS/PERFORMANCE 
TESTING 


Solar collection at different temperatures “ .. collector 
under various orientation methods, 2: 
CO) PLASTIC COMPOSITES/ COMPRESSION 
STRENGTH 


Alternate materials of construction for geothermal applications. 
sek) report No. 12, January-March 1977, 2:58864 (BNL- 


CONCRETE-PLASTIC COMPOSITES/TESTING 
Alternate materials of construction for geothermai <pplications. 
is report No. 12, Famury teeth 1977, 2: s8864 ‘BNL 


CONCRETES 

See also REINFORCED CONCRETE 
CONCRETES/ABLATION 

2-MW plasmajet facility thermal tests of concrete (PWR and 

BWR), 2:59146 (SAND-77-0952) 

CONCRETES/CHEMICAL REACTIONS 

Preliminary chemical investigation of sodium-concrete reactions 

ysis (LMFBR), 2:59315 (CONF- 


it Water Reactor Safety Research Program. Quarterly report, 
-December 1976 (Corium-concrete interactions; vapor 
explosions), 2:59751 (SAND-77-0944) 
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CONCRETES/MECHANICAL PROPERTIES 
model for core/concrete interactions (PWR and 
BWR), 2:59749 (SAND-77-0370) 
CONCRETES/PERFORMANCE TESTING 
2-MW plasmajet facility thermal tests of concrete (PWR and 
BWR), 2:59146 (SAND-77-0952) 
CONCRETES/THERMAL 
2-MW plasmajet facility thermal tests of concrete (PWR and 
BWR), 2:59146 (SAND-77-0952) 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Nuclear power plant cooling system selection, 2:59458 
CONDENSER COOLING SYSTEMS/ENVIRONMENTAL 


EFFECTS 
Use of physical models in entrainment research, 2:61098 (CONF- 
770232-1) 
CONGO PEOPLES REPUBLIC/OIL FIELDS 
Oil exploitation in the Gulf of Guinea by the Elf Aquitaine group, 


2:58050 
CONGO PEOPLES REPUBLIC/PETROLEUM DEPOSITS 
Petroleum exploration in Gabon and Congo, 2:58104 
Prepared comments on oil discoveries, 2:58107 
CONGO RED/OIL FIELDS 
Oil exploitation in the Gulf of Guinea by the Elf Aquitaine group, 


2:58050 
CONNECTORS/BREAKDOWN 
Investigations of techniques for reducing breakdown voltage in 
lightning arrestor connectors, 2:60603 (SAND-77-0866) 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION INDUSTRY/ENERGY CONSUMPTION 
Energy use for building construction. Final report, March 1, 1976- 
December 31, 1976, 2:60136 (COO-2791-3) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/SIZE 
Preliminary canister size criteria for commercial solidified high- 
level waste, 2:58522 (ARH-ST-151) 
INTAINMENT 


GS 
= Atmosphere Response (CAR) program interim 
report, 2:59220 (GA-A-14262) 
CONTAINMENT BUILDINGS/INSPECTION 
Qualifications and duties for authorized nuclear inspection 
(concrete), 2:59603 
CONTAINMENT BUILDINGS/STRESSES 
Tornado structure interaction: a numerical simulation, 2:59035 
(UCRL-52207) 
CONTAINMENT BUILDINGS/TORNADOES 
Tornado structure interaction: a numerical simulation, 2:59035 
(UCRL-52207) 
CONTAINMENT SHELLS/IMPACT TESTS 
Study of the perforation of reinforced concrete slabs by rigid 
missiles. Experimental study, II, 2:59587 
Study of the perforation of orced concrete slabs by rigid 
— les. General introduction and experimental study, part 1, 


CONTAINMENT SHELLS/THERMAL STRESSES 
2-MW plasmajet facility thermal tests of concrete (PWR and 
BWR), 2:59146 (SAND-77-0952) 
Preliminary model for core/concrete interactions (PWR and 
BWR), 2:59749 (SAND-77-0370) 
INTAINMENT SYSTEMS/AEROSOLS 
ee of agglomerates of sodium oxide aerosol particles: 
ask 7, topical report (LMFBR), 2:59272 (BMI-NUREG-1977) 
CONTAINMENT SYSTEMS/DOORS 
Personnel lock for pressure or safety chambers (Patent), 2:59604 
CONTAINMENT SYSTEMS/HYDRODYNAMICS 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment summary of effects due to vent line orifice 
variations: air test series, 2:59148 (UCID-17539) 
CONTAINMENT SYSTEMS/LEAK TESTING 
Is — of containment leak rate data sufficient (PWR), 


CONTAINMENT SYSTEMS/PERFORMANCE TESTING 
1/5-scale SS of a Mark I boiling-water reactor pressure- 
— system under hypothetical LOCA conditions, 
2:59762 (UCRL-79143) 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment summary of effects due to vent line orifice 
variations: air test series, 2:59148 (UCID-17539) 
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CONTAINMENT SYSTEMS/STRESSES 
1/5-scale experiment of a Mark I boiling-water reactor pressure- 
- ion system under hypothetical LOCA conditions, 
762 (UCRL-79143) 
CONTAINMENT SYSTEMS/TESTING 
Mark I 1/12-scale pressure sui — 7 oe swell test program: 
Phase IV tests, 2:59727 


Modeling of pool swell dynamics. eates report, 2:59730 
(NUREG-0288) 


CONTINENTAL CRUST/HEAT FLOW 
Climatically perturbed al eat gradients = their effects on 
regional and continental flow means, 2:58880 
CO) AL SHELF/BENTH 
Seasonal cycles in benthic ices of the Georgia 
Continental Shelf, 2:60906 
CONTINENTAL SHELF/OFFSHORE DRILLING 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
CONTINENTAL SHELF/SEDIMENTATION 
Sedimentary processes on Arctic shelves off the northern coast of 
Alaska, 2:61149 
CONTRACTS/GOVERNMENT POLICIES 
Cooperative agreements with industry, 2:59904 
Government contracting: industry experiences, 2:59901 
Overview of SBA’s procurement and technical assistance 
programs, 2:59902 
Proposed ERDA cost participation policy, 2:59905 
Trends in procurement, ERDA, 2:59903 
CONTROL / THERMAL STRESSES 
Thermal-stress analysis of HTGR fuel and control rod fuel blocks 
in in-block carbonization and annealing furnace, 2:59216 
(CONF-770807-28) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS/CALCULATION METHODS 
Computerized technique for the determination of zero-power 
control rod 1 ag reactivity worth (PWR), 2:59621 
CONTROL RO 
See CONTROL ELEMENTS 
CONTROL ROOMS/PLANNING 
Human factors engineering for nuclear power plants, 2:59057 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/WELL DRILLING 
Investigation of the dynamic conditions of operation of a 
multiplier with a controllable transfer coefficient, 2:58159 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
ln INSTABILITIES/INSTABILITY GROWTH 
RA 
Drift-convective cells in a nonuniform plasma with magnetic 
shear, 2:61657 (PPPL-1351) 
CONVEYORS/DESIGN 
Device for transporting loads, es ey for belt driving stations 
in open pit mining (Patent), 2 
CONVEYORS/MATERIALS 
Coal mine combustion products: ingredients of conveyor belts (4 
references), 2:57969 (BM-RI-8235) 
CONVEYORS/SERVICE LIFE 
Transport in drifts and shafts, 2:57965 
COOLERS 


See HEAT EXCHANGERS 
COOLING PONDS/OPTIMIZATION 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constrainis. Third quarterly progress report, March 1-June 1, 
1977, 2: 58947 (C 114-3) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Physical effects of entrainment: current research at ORNL, 
2:60930 (ORNL/TM-5948) 
COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Determining the ecological effects of power plant cooling, 2:60032 
(CONF-760744-) 
COOLING TOWERS/BIBLIOGRAPHIES 
Cooling towers. A bibliography, March 1976-May 1977, 2:59578 
(TID-3360-S1) 
COOLING TOWERS/ECONOMICS 
User’s manual for the IIHR model of dry-wet cooling tower 
economics, 2:58948 (ITHR-181) 


COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Buoyant plume rise in a inversions, 2:60861 
COOLING TOWERS/HEAT TRANSFER 
Improved model for the analysis of evaporative counterflow 
cooling towers, 2:59589 
COOLING TOWERS/OPTIMIZATION 
Waste heat ee rene pee i gpaied mph issues of 
energy conservation and station o environmental 
constraints. Third om progress report, + March 1-June 1, 
1977, 2:58947 ( 114- } 
COOPER REACTO EFFLUENTS 
Transverse mixing characteristics of the Missouri River 
oo from the Cooper Nuclear Station, 2:59653 (ITHR- 
COPPER/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
signin bape oi n a 
mputer studies o' mae low energy hydrogen ions 
from polycrystalline solids, 2 es 
CS ee EFFECT 
lar effects in Auger electron emission from Cu(110), 2:61202 
cori ER/AVAILAB: 
Nonferrous resources--a five-year view, 2:60141 
RE ee 


r in the od a biblio hy, 2:61123 (BNWL-2206) 
COP SP PER CHEE ‘AL COMPOSITION 


pH- athena and i ox noumpen, sides tal eeinatneni etal 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, Japan, 2:58832 
COPPER/ECO) ICAL CONCENTRATION 
Auto- and crosscorrelograms of particulate trace metals in the 
Rhine estuary, Southern Bight and Dutch Wadden Sea, 2:60923 
Copper in the sea: a biblio; hy, 2:61123 (BNWL-2206) 
COPPER/ELECTRONIC 
Thermally induced breakdown of the direct-transition model in 


copper, 2:60306 
COPP’ R/ENERGY 


LEVELS 
Nuclear data sheets for A=57, 2:61365 
COPPER/ENVIRONMENTAL TRANSPORT 
Record of the accumulation of sediment and trace metals in a 
Connecticut, U.S.A., salt marsh ae of trace 
metals from polluted air masses), 2:60837 (( 3573-22) 
COPPER/EROSIO 
Cavitation panes cf face centered cubic metals, 2:60340 
COPPER/HEALTH HAZARDS 
Review of current information on some ecological = health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
COPPER/ION COLLISIONS 
Orientation of fast ions excited in surface collisions (0.05 to 3.0 
MeV, angular distribution, polarization, surface collision 
mechanisms), 2:61204 (CONF-770642-1 ues 
Scattering of 10-30 keV H*, Ho* and Hs* from 
state composition and scattered H* flux (10 to 30 keV, oe 
distribution, Doppler-broadened lines), 2:61198 
COPPER/ION IMPLANTATION 
Theory of the production and depth distribution of helium defect 
complexes by ion implantation, 2:60420 
COPPER/NEUTRON CTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
COPPER/PERMEABILITY 
Precipitation and trapping of hydrogen in copper, 2:60395 
Scltar polsosing of eat 1 
ur poisoning of catalysts. report, 
January-31 March 1977, 2: S886 (PERC S080. 7) 
COPPER/PHYSICAL RADIATION EFFECTS 
Calculation of radiation damage effects of 800 MeV protons in a 
‘thin’ copper target, 2:60418 
Scattering of 10-30 keV H*, H2* and H;* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, oe 
distribution, Doppler-broadened et te 2:61198 
Theory of the production and depth distribution of helium defect 
complexes by ion implantation, 2:60420 
COPPER/PROTON REACTIONS 
ae pares of the neutron-proton ratio in primary cosmic rays, 
Observation of a dimuon resonance at 9.5 GeV in 400-GeV 
proton-nucleus collisions, 2:61268 
COPPER/SOLUBILITY 
Low-temperature solubility of copper in beryllium, in beryllium- 
aluminum, and in a using ion beam, 2:60312 
COPPER/TENSILE PRO) 
Ne eee 
composite materials, 2:60. 





COPPER/THERMAL EXPANSION 


COPPER/THERMAL EXPANSION 
Absolute linear ex; Pr ae for silicon, copper, and aluminum 
from 10 K to K, 2:60357 (IS-M-98) 
COPPER/TOXICITY 
Toxicity of metal mining wastes, 2:61094 
ALLOYS 


See also COPPER BASE ALLOYS 
COPPER ALLOYS/EROSION 
Effects of microstructure of ductile alloys on solid particle 
erosions, 2:60390 An 
COPPER ALLOYS/FILLER MET. 
Filler material (Patent), 2:60282 pd 
“a catmnih @ ud ¢ wort wpe terials and ma 
ex, study of ma; ic mai an etic 
transitions. Final technical report 1 Jul 70-30 Jun n 76, 2: 60351 
(AD-A-039898) 
COPPER ALLOYS/MECHANICAL PROPERTIES 
—_ modified nickel-copper alloy (Patent; Ni-30Cu-0.2Zr), 
COPPER ALLOYS/PHASE DIAGRAMS 
Diffusion and structures in multiphase Cu-Ni-Zn couples at 
775°C, 2:60309 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 
Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 
COPPER ALLOYS/SELF-DIFFUSION 
aot structures in multiphase Cu-Ni-Zn couples at 
COPPER ALLOYS/SINTERING 
Direct — of liquid-phase sintering in the system iron- 


COPPER ALLOYS/SWELLING 
Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 
COPPER BASE ALLOYS/NUCLEAR REACTION ANALYSIS 
Low nilove (Ce, p-Be nuclear reactions for depth-profiling Be in 
gation induced by Ni-ion bombardment), 2:60515 
(CONF. 790642. 10) 
COPPER CARBIDES/FABRICATION 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
COPPER CARBIDES/HOT PRESSING 
Review of some past and met my ys powder 60429 programs 
the Los Alamos Scien Laboratory, 2:60429 a A-6862- MS). 
COPPER COMPLEXES/PHOTOELECTRO ECTROSCOPY 
Impurity complex formation in ultra-pure cme 2:60534 
L L-6432) 


PPER SULFIDES/CRITICAL CURRENT 
S uctivity in sputtered Capon 2:60492 (N-77-20206) 
COPPER SULFIDES/ELECTRIC CONDUCTIVITY 
on -* in ——— Cubes 2:60492 (N-77-20206) 
‘CARRIER MOBILITY 
i ame ee ag nos thin films: Growth, structural, and 


DER TEL: 
COPPER LORIDES/CHEMICAL VAPOR DEPOSITION 
Vacuum-deposited CulnTes thin films: Growth, structural, and 


electrical properties, 2:60487 
COPPER TELLURIDES/CRYSTAL GROWTH 
Vacuum-deposited CulnTe: thin films: Growth, structural, and 
electrical 2:60487 
COPPER TELLURIDES/CRYSTAL STRUCTURE 
Vacuum-deposited ag films: Growth, structural, and 
COPPER LURIDES/ELECTRIC CONDUCTIVITY 
Vacuum-deposited CulnTe thin films: Growth, structural, and 
electrical 2:60487 
CORE CA’ ESIGN 
Nuclear reactor with a core-bearing modular assembly for the sub- 
SS ee ot nae core debris 
from a fusion accident (Patent), 2:59813 
CORE C CA / REACTOR MATERIALS 


Cinch River Breeder Reactor Plant. Molten stainless steel and 
urania compatibility with refractory materials considered for 
CRBRP parallel design ex-vessel core retainers, 2:59321 


IRRMANCE 
effectiveness in the BWR/6. 


CORE FLOSDING SYSTEMS/ PERFORMANCE TRSTING 


Thermal-hydraulic analysis of semiscale Mod-1 integral 
blowdown-reflood tests (baseline ECC test series), 2:59755 
(TREE-NUREG 

CORE SPRAY 
the BWR/6. 
rae 6 (NEDO- 1080 A) 


with water and with 


core material i oi 
concrete, 2: 59752 (SAND-77-1216C) 
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CORIUM/EXPLOSIONS 
Molten LWR core material interactions with water and with 
concrete, 2:59752 (SAND-77-1216C) 
CORIUM/HEAT TRANSFER 


Cinch River Breeder Reactor Plant. Molten stainless steel and 
urania compatibility with refractory materials 
CRBRP parallel design ex-vessel core retainers, 2:59321 
(CRBRP-ARD-0098) 

CORIUM/MOLTEN METAL-WATER REACTIONS 

Preli model for core/concrete interactions (PWR and 

BWR), 2:59749 (SAND-77-0370) 
CORROSION PRODUCTS 

Preparation and characterization of sodium and transition metal 

double oxides (LMFBR), 2:59293 (CONF-760503-P2) 
CORROSION PRODUCTS/DEPOSITION 

Formation and hydraulic effects of deposits in high temperature 

sodium coolant systems (LMFBR), 2:59298 (CONF-760503-P. 
CORROSION RESISTANT ALLOYS/RESEARCH PROGRAM: . 

Materials Science Division coal technolo; ahs tenth 2 gti repo 

January-March 1977, 2:57854 ean 
CORROSION RESISTANT ALLOY: 

Geothermal materials studies. Fn lee pees aie 
December 1976 and January-March 1977, 2:58867 (UCID- 
17261-76-4) 

CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORTICOIDS 
coe CORTICOSTEROIDS 
IRTICOSTEROIDS/BIOLOGICAL EFFECTS 

ONinetion of colony formation and migration of bone marrow cell: 
of (CBA x C57B1)F,; hybrid mice after administration of 
deoxicorticosteron (X radiation), 2:61060 

COSMIC NEUTRINOS/ANTINEUTRINO-ELECTRON 

INTERACTIONS 

Cosmic neutrino and the pee of searching for W bosons 
with masses 30-100 Ge underwater experiments, 2:61289 

COSMIC NEUTRONS/COSMIC RAY FLUX 
= of the neutron-proton ratio in primary cosmic ray: 
COSMIC NUCLEI/HEAVY ION REACTIONS 

Singularities of interactions of iron-group relativistic nuclei in 
cosmic rays with Ag and Br nuclei with maximum number of 
a 2:61272 

COSMIC P. CLES 
See COSMIC RADIATION 
COSMIC PROTONS/COSMIC RAY FLUX 
—_ of the neutron-proton ratio in primary cosmic rays 
COSMIC RADIATION/FLUX DENSITY 

Search for tachy les in cosmic rays (Upper limits), 
2:61260 (COO-2114-24) 

COSMIC X-RAY pen: ct ed SPECTRA 


X-ray signatures: new time scales ae features (Cyg x-1, 
Sco x-1, Her x-1), 2:61163 (N-77-18988) 
COSMOLOGICAL MODELS/HEAVY LEPTON 
Cosmo wer bound on om masses, 2:61287 
COSMO) GICAL MODELS/NEUTRONS 
bound on heavy-neutrino lifetimes, 2:61288 
ICA MODELS/SYMMETRY — 
Spontaneous breaking of gauge symmetry in 
isotropic universe Sf the < open type, 2:61 173 
COTTON 
Effect of gamma radiation on acceptor activity of phenylalanyl- 
pee =~ phenylalanyl-tRNA synthetases of cotton seeds, 
COTTON/BIOCHEMICAL REACTION KINETICS 


See RADIATION DETECTORS 
COUPLED REACTOR CORES/REACTOR KINETICS 
Canonical decoupling and control of multiple-core nuclear 
reactors, 2:59554 
COVER GAS 
(Nonreactive gas covering the sodium coolant in a reactor vessel.) 
COVER GAS/MASS TRANSFER 
Transport of sodium the cover gas of a sodium cooled 
fast reactor, 2:59288 (CONF-760503-P2) 
CRAB NEBULA/X- oe SPECTRA 
The high energy x- of the Crab Nebula observed 
from OSO 8, 2: 611 162 77-18987) 


See CRUSTACEANS 
CKING 


See also HYDROCRACKING 
CRACKING/THERMODYNAMICS 
ynamic investigation of reaction 


process for oxidative 
hydrocarbon cracking, 2:58207 
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CRAY COMPUTERS/PERFORMANCE 
Some linear 231829 (LA algorithms and their performance on 
CRAY-1, 2:61829 (LA-6774) 
CRBR REACTO: 
See CLINCH RIVER BREEDER REACTOR 
CRITICAL HEAT FLUX 
Post-CHF heat transfer: a non-equilibrium, relaxation model, 
2:59566 (BNL-NUREG-22905 
CRITICAL HEAT FL IURING METHODS 
Sensitivity of the bridge and thermocouple methods for detection 
of boiling heat transfer crisis, 2:60699 
CRITICAL T FLUX/NUMERICAL SOLUTION 
Correlations of data on heat transfer crisis in annuli on the basis of 
a ee at the inlet, 2:60700 
Generalized equation for critical heat fluxes in free-convection 
boiling of = 2:60698 
CRITIC. /CALCULATION METHODS 
bee 74 of calculational methods for nuclear criticality safety, 


CROSS SECTIONS/DATA PROCESSING 
ee system for production of neutronics and photonics 
ulational constants. Program LINEAR (Version 77-1): 
linearize data in the Evaluated Nuclear Data File/Version B 
(ENDF/B) format, 2:61328 (UCRL-50400(Vol.17)(Pt.A)) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also PRAWNS 
CRUSTACEANS/DISTRIBUTION 
Gammaridean amphi in the Columbia River Estuary, 2:60888 
(RLO-2227-T12 
CRUSTACEANS/TEMPERATURE EFFECTS 
nal fauna of some ephemeral saline waters in western 
Victoria with particular reference to Parartemia zietziana Sayce 
(Crustacea: Anostraca), 2:60910 
Studies on heat tolerance in the freshwater crab, barytelphusa 
cunicularis (Westwood, 1836), 2:61075 
CRYOGENIC CABLES/RESEARCH PROGRAMS 
Cryogenic power transmission technology: cryogenic dielectrics. 
Final report, November 1, 1972-September 30, 1976, 2:59027 
(ORNL/TM-5941) 
CRYOGENIC CABLES/TECHNOLOGY ASSESSMENT 
Cryogenic power transmission technology: cryogenic dielectrics. 
Final report, November 1, 1972-September 30, 1976, 2:59027 
(ORNL/TM-5941) 
CRYOGENIC FLUIDS/CRITICAL HEAT FLUX 
Generalized equation for critical heat fluxes in free-convection 
—— of liquids, 2:60698 
YOGENS 


See CRYOGENIC FLUIDS 
CRYSTAL LATTICES 
See also MONOCLINIC LATTICES 
ORTHORHOMBIC LATTICES 
TRICLINIC LATTICES 
CRYSTAL LATTICES/STATISTICAL MODELS 
——_ of the statistical method to ion lattices, 2:61527 
(SAND-77-6012) 
CRYSTALLINE LENS/BIOLOGICAL RADIATION EFFECTS 
a threshold dosage of fast neutrons (Rabbits), 


2: 
CRYSTALLINE LENS/CATARACTS 
Cataract-inducing threshold dosage of fast neutrons (Rabbits), 


2:61064 
CRYSTALLINE LENS/INJURIES 
Relevancy of experimental studies of microwave-induced 
cataracts to man, 2:61100 (UR-3490-1168) 
CSF PROCESS 
Conceptual design for advanced coal liquefaction commercial 
sae Quarterly technical ctr report, November 1, 1976- 


anuary 31, 1997, 2:57919 
CSF PROCESS/FLOWSHEETS 
ual design for advanced coal liquefaction commercial 
plant. Annual technical progress report, April 21, 1976-April 30, 
1977, 2:57920 (FE-2251-28) 
CSF PROCESS/RESIDUES 
Coal techno y program progress report for June 1977, 2:57838 
3 


(ORN 
/BIOLOGICAL RADIATION EFFECTS 
Comparative effectiveness of exposure of hothouse cucumber 
seeds to radiation on productivity of different varieties, 
2:61039 


Exposure of hothouse cucumber seeds to ape radiation as a 
means of increasing Van a 2:61038 
CUCUMBERS/PRODUCTIVITY 
Comparative effectiveness of exposure of hothouse cucumber 
—- gamma radiation on productivity of different varieties, 
2:61039 
CULTURES (CELLS) 
See CELL CULTURES 


-2251-21) 


D-1285 RESONANCES/LEPTONIC DECAY 


240/ENERGY LEVELS 
Nuclear data sheets for A= ee. 2: ad 
CURIUM 248 TARGET/NEUTRON REACTIONS 
Excited levels in *°Cm from neutron capture ‘y-ray 
measurements, 2:61434 
249/ENERGY LEVELS 
Excited levels in *°Cm from neutron capture ‘y-ray 
measurements, 2:61434 
CURIUM 251/BETA-MINUS DECAY 
Photofission studies with monoenergetic photons (Half-life, log ft, 
branching ratio; levels of **BK), 2:61423 (BNL-NCS-. 


See also POWER TRANSMISSION LINES 
CURRENT LIMITERS/DESIGN 
Current limiting fuse study. Final report, 2:59013 -EL-453) 
CURRENT LIMITERS/PERFORMANCE 
om” t limiting fuse study. Final report, 2:59013 (EPRI-EL-453) 
See CUSPED GEOMETRIES 
asma leakage beeen he -” a low-8 line cusp, 2:61585 
CYANIDES/DISSOCIATI 
Energy ar ete in ane et am vibrations in dissociation 
rocesses in polyatomic molec’ (HCN, DCN), 2:61242 
cy (THERMOD 


See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
“a a lati spectroscopy stud f single and mul 
utocorrelation Py ies of single multi 
scattered light from a critical fluid mixture (Methanol 
cyclohexane), 2:61547 
“aa lati pectroscopy meson Tsing and multiple 
utocorrelation sj s te) le multi; 
scattered light from a critical fluid mixture (Methanol . 
cyclohexane), 2:61547 
CYCLOHEXANE/RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
CYCLOHEXIMIDE/BIOLOGICAL EFFECTS 
Effects of cycloheximide and chloramphenicol on the synthesis of 
polypeptides found in three subcellular fractions of maize 
scutellum, 2:60964 
CYCLONE SEPARATORS/PERFORMANCE TESTING 
Results of testing a pilot a ving solid penhics 
before the regenerative airheater of an oil burning plant, 2:58998 
CYCLOPHOSP: E 
See ENDOXAN 
CYCLOTRON INSTABILITY 
Eigenmode description of the hot ion cyclotron beam-whistler 
mode instability in parallel shock waves, 2:61664 
Time behaviour of electron cyclotron harmonic waves excited by 
helical electron beams in a plasma, 2:61683 
CYCLOTRON INSTABILITY/EXCITATION 
= cyclotron drift instability driven by cross-field current, 


2:61680 
CYCLOTRON CTA ee 
Alfven ion-cyclotron instability i mechanism and 
observation in com: mince mae 2:61674 
CYLINDERS/DEFO: TION 
Verification of large deformation inelastic dynamic calculations 
through experimental comparisons and analytic solutions, 
: (SAND-77-0987C) 
CYSTEAMINE 
See MEA 
CYTOLOGY/SAMPLE PREPARATION 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, October 1, 1976-June 30, 
= oo induced by exposure to toxic agents 
cet LA of synthetic fuels from oil shale and coal), 
60972 hy 
FLOW 


sg mee a of the Bohemian Massif (Variscan) and 
western Carpathians (Alpine) and their mutual relation, 2: S084 


D RESONANCES/DECAY 
Case for charmed meson production in e* e- annihilation at spear, 
2:61273 (LBL-6481) 
D-1285 RESONANCES/DECAY 
Isospin restrictions on charge distributions in charmed- 
decays (Branching ratios), 2:61290 (COO-2220-93) 
D-1285 RESONANC /LEPTONIC DECAY 
Isospin restrictions on charge distributions in charmed- 
decays (Branching ratios), 2:61290 (COO-2220-93) 





D-1865 RESONANCES/DECAY 


D-1865 RESONANCES/DECAY 
Spin analysis of charmed mesons produced in e* e~ annihilation, 
2:61262 
D-1865 RESONANCES/PARTICLE PRODUCTION 
Spin analysis of charmed mesons produced in e* e~ annihilation, 
2:61262 
D-1865 RESONANCES/SPIN 
Spin analysis of charmed mesons produced in e* e~ annihilation, 
2:61262 
DARRIEUS ROTORS/AERODYNAMICS 
Development of a vertical-axis wind turbine (Phase I). Non- 
— energy technology, 2:58928 (BMFT-FB-T-76-55) 
ind energy mission analysis. Appendix, 2:58925 (SAN/1075-1/2) 
DARRIEUS ROTORS/DESIGN 
Development of a vertical-axis wind turbine (Phase I). Non- 
nuclear energy technology, 2:58928 (BMFT-FB-T-76-55) 
DATA ACQUISITION SYSTEMS 
Site data collection system for solar energy applications, 2:58714 
DATA ACQUISITION SYSTEMS/PERFORMANCE 
Microcomputer processor for monitoring of solar heated 
15 


PA ACER 2:587 
DATA ACQUISITION SYSTEMS/STANDARDS 
Nuclear plant reliability data collection and reporting system, 
2:59436 
DATA ACQUISITION SYSTEMS/TELEMETRY 
Critical choices for oceanographic data acquisition and telemetry 
systems, 2:60814 (BNL-22871) 
DATA ANALYSIS/COMPUTER COD 
ORCODE.77: a computer routine to control a nuclear physics 
experiment by a PDP-15 + CAMAC system, written in 
assembler language and including many new routines of general 
interest, 2:}61529 (ORNL/NUREG/TM-99) 
DATA ANALYSIS/MANAGEMENT 
Activities of the Shielding Subcommittee of the ENDF/B Cross 
Section Evaluation Working Group, 2:61849 (CONF-770401- 


26) 
DATA ANALYSIS/MONTE CARLO METHOD 
Monte Carlo study of confidence intervals for the mean as a 
function of sample size, 2:61823 (BNWL-2271) 
DBP 


(Dibutyl  - ) 
DBP/G VAL’ 


Alpha radiolysis of tributy] phosphate: effect of diluents, 2:60563 
ARH-ST-153) 
DC SYSTEMS 
See also EHV DC SYSTEMS 


IRMERS 
Direct current transformer, 2:59024 (N-77-20341) 
DECAY INSTABILITY 
Experimental investigation of the parametric decay instability in a 
weakly ionized plasma, 2:61687 
Parametric decay instabilities of lower hybrid wave into 
wave, 2:61682 
DECISION MAKING 
Practical h to choosing alternate solutions to complex 
problems under uncertainty, 2:59874 (ILASA-RM- 


-7) 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
mg oe OIL TERMINALS/ENVIRONMENTAL. 


Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear Eo off 
Goaeed ef tiew lates ant Diicmene. Volume II. Working 

2:60951 (NP-22013) 
D ATER OIL TERMINALS/OPERATION 
Unlooding procedures for tankers (VLCC’s) at the Wilhelmshaven 
harbor, 2:58314 
DEFI (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
IFIERS/ECONOMICS 

Study of the application of solar chemical dehumidification system 
to wind tunnel facilities of NASA Lewis Research Center at 
Cleveland, Ohio, 2:58745 (N-77-201 = 

DEHYDROGENASES/BI 
of different Co renamed components to radiation- 
induced impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 
DEHYDROGENASES/BIOLOGICAL RADIATION EFFECTS 
Significance of different dehydrogenase components to radiation- 
impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 
"Significance of deren dehydrogenase radiation- 
t components to 
induced impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 
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DELAWARE/ENVIRONMENTAL EFFECTS 
Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear ts off 
the coast of New Jersey and Delaware. Volume II. Working 
2:60951 (NP-22013) 
DELA NEUTRONS/ENERGY SPECTRA 
Delayed neutron s mer cca spectrum (From **U), 
2: 61450 (BNL-NCS-22500) 
DELAYED NEUTRONS/MULTIPLICITY 
New men ty curium: *'Cm (6 to 20 MeV), 2:61442 (BNL- 
NCS-22: 
DELTA-1236 RESONANCES/MASS DIFFERENCE 
A mass splitting from aN partial wave analyses (K matrix), 
2:61301 27571) 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Pion-nucleon phase shift analyses. I. 7* p scattering from 0 to 350 
MeV (Partial waves, S, P, and D waves, total and differential 
cross sections), 2:61274 (TID-27571) 
DEMAND LIMITERS 
See CURRENT LIMITERS 
DEMONSTRATION PROGRAMS 
See also COMMERCIALIZATION 
DEMONSTRATION PROGRAMS/MANAGEMENT 
The reporting of Federal research and development resources 
applied to innovation. Final report, 2:59932 (PB-266765) 
DENSITOMETERS/ALGORITHMS 


Astrometric techniques with a PDS microdensitometer, 2:61158 
DENSITOMETERS/PERFORMANCE 
Astrometric techniques with a PDS microdensitometer, 2:61158 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 


DEPRESSURIZATION/GAS FLOW 
ee Atmosphere Response (CAR) program interim 
rt, 2:59220 (GA-A-14262) 
DEPRESSURI TION/SHOCK WAVES 
nt oo rr 
s report, 2: A-A- 
DEPRESSURIZA TION/STRESSES 
Containment Atmosphere Response (CAR) program interim 
summary report, 2:59220 (GA-A-14262) 
DEPTH 
(For elevation use LEVELS.) 
DEPTH/BIOLOGICAL EFFECTS 
Between-community contrasts in successful polychaete feeding 
strategies, 2:60890 
D / BIBLIOGRAPHIES 
US-International Biological Pro ecosystem analysis studies, 
2:60866 (US/IBP-77/1(Vol.4)(No.4)) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also BEAVON PROCESS 
CLAUS PROCESS 
SULFREEN PROCESS 
DESULFURIZATION/CATALYSTS 
Oil hydrodesulfurization with alumina composite catalyst — 
are 
Water treatment of hydrodesulfurization catalyst to improve its 
ity (Patent), 2:58202 
D IRS (RADIATION) 
See RADIATION DETECTORS 
“ae Study of the effect of a 
ly fect of ozone on water con ts, 
2:60924 (ORNL-tr-4388) a eat 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/PERFORMANCE TESTING 
Study of raised bridgewires in a pyrotechnic device, 2:60824 
BA 2 ay 
oe in electronic fuze explosive trains, 2:60826 
TeUCID-1 7493) 


= chain = ae feeding benthic communities: a 
See eas es 


pista reycling 2052 


~~ **O in carbon-dioxide thermae of Karlovy Vary as 
indicators of their 2:58838 
-ATOM a nn an 
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DEUTERIUM/EQUATIONS OF STATE 
Equation-of-state for fluids at high densities-hydrogen isotope 
measurements and thermodynamic derivations, 2:58593 (LA- 
UR-77-1502) 
DEUTERIUM/ISOTOPE EFFECTS 
Chromatographic determination of the relative retention of 
—- species of oxygen in methanol and methan-d*-ol, 


:60: 
DEUTERIUM/ISOTOPE RATIO 
D/H and **O/"*0 ratios of formation waters as indicators of 
water-rock interaction, 2:58837 
DEUTERIUM/ISOTOPE SEPARATION 
— for enriching hydrogen with deuterium (Patent), 
2:5 


Isotope exchange process (Patent), 2:58568 
DEUTERIUM/ISOTOPIC EXCHANGE 
Molecular diffusion and solubility of hydrogen isotopes in vitreous 
silica, 2:60547 
DEUTERIUM/MUONIC ATOMS 
Spin states of d/sub / atoms in gaseous hydrogen and 
measurement of the fusion rate in pd/sub / molecule, 2:61216 
DEUTERIUM/MUONIC MOLECULES 
Calculation of rates of formation of -mesic hydrogen molecules, 
2:61217 
Spin states of d/sub 4/ atoms in gaseous hydrogen and 
measurement of the fusion rate in pd/sub / molecule, 2:61216 
DEUTERIUM/NEUTRON REACTIONS 
Measurement of the proton spectrum from the ?H(n,p)2n reaction 
at 13.98 MeV and the neutron-neutron scattering length, 2:61342 
DEUTERIUM/PION MINUS REACTIONS 
we rr photoproduction and radiative pion 
.@ d ynn, 2:61283 
DEUTERIUM/SPIN ORIENTATION 
Ortho-para forms of hydrogen, deuterium, and tritium: radiation 
and self-induced conversion kinetics and equilibria, 2:60569 
(UCRL-52278) 
DEUTERIUM/SPUTTERING 
Isotope effect in the study of H-W(100) and O-W(100) 
chemisorption systems using SIMS, 2:61192 = 22947) 
DEUTERIUM/THERMONUCLEAR REACTIO 
Muclear scattering cross section for fusion aan a 
calculation: the (D,*He) cycle, 2:61626 (IA-1321) 
DEUTERIUM COMPOUNDS 
See also DEUTERIUM TRITIDES 
DEUTERIUM COMPOUNDS/DISSOCIATION 
Energy distribution in selected fragment vibrations in dissociation 
rocesses in polyatomic molecules (HCN, DCN), 2:61242 
DEUTERIUM IONS/COLLISIONS 
Scattering of 10-30 keV H*, He* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 
a yields of 1 to 20 keV light ions on stainless steel, 
2:60378 


DEUTERIUM OXIDES 
See HEAVY WATER 

DEUTERIUM TARGET/DEUTERON REACTIONS 
Neutron source reaction cross sections, 2:61340 

DEUTERIUM TARGET/NEUTRON REACTIONS 
Elastic neutron scattering from distributed fusion neutrons, 

deuterium, tritium, lithium, and multigroup rate coefficients, 
2:61337 

DEUTERIUM TRITIDES/MUONIC MOLECULES 

Calculation of rates of formation of y-mesic hydrogen molecules, 
2:61217 

DEUTERON BEAMS/BEAM PRODUCTION 

Investigation of deuteron beams generated in a plasma focus, 
2:61621 

DEUTERON REACTIONS/PICKUP REACTIONS 
Neutron source reaction cross sections, 2:61340 

DEUTERON REACTIONS/TRITON REACTIONS 
Neutron source reaction cross sections, 2:61340 

DEVELOPING COUNTRIES/ENERGY POLICY 
Financial aspects of energy policy for developing countries, 

2:59526 
DEVELOPING COUNTRIES/FUEL REPROCESSING PLANTS 
Need for regional cooperation among developing countries for 
nuclear fuel cycle centers, 2:58496 
gr ms COUNTRIES/GCFR TYPE REACTORS 
er reactors and developing countries, 2:59364 

DEVELOP! IG COUNTRIES/HTGR E REACTORS 
Advanced power reactors and developing countries, 2:59364 
Multipurpose nuclear process 3 for energy supply in less- 

industrialized countries, 2:5946: 

DEVELOPING COUNTRIES/LMFBR TYPE REACTORS 
Advanced power reactors and developing countries, 2:59364 
Introduction of an advanced energy system in a developing 

country, 2:59367 


DEVELOPING COUNTRIES/NUCLEAR ENGINEERING 
Criteria for the choice of research programs in nuclear centers of 
developing countries, 2:59474 
DEVELOPING COUNTRIES/NUCLEAR POWER PLANTS 
a to nuclear project management in developing nations, 
Plan for transfer of technology in nuclear er plant design and 
construction to developing countries, 2:59596 
—a of nuclear power technology: a practical approach, 
DEVELOPING COUNTRIES/PROCESS HEAT REACTORS 
Multipurpose nuclear process heat for energy supply in less- 
industrialized countries, 2:59465 
DEVELOPING COUNTRIES/REACTOR TECHNOLOGY 
National nuclear research institutes role in the transfer of nuclear 
technology, 2:59493 
People transfer: a sine qua non for technology transfer, 2:59484 
Priorities for nuclear research and development in 
countries, 2:59492 
Role of National Nuclear Research Centers in transfer of nuclear 
technology in developing countries, 2:59488 
DEVELOPING CO /SOTIO-ECONOMIC FACTORS 
Energy: social and political aspects, 2:59881 (CONF-760744-) 
DEVELOPING CO IES/TECHNOLOGY TRANSFER 
Science, technolo y and cooperation among developing 
countries, 2:5 
DEW POINT, / MEASURING METHODS 
Theory of acid deposition and its application to the dew-point 
meter, 2:60588 
Sr 
ect of drugs on ili ocyte i rat 
EM ect of an Cyclo hilic leuko population of 
ect of drugs on the eosinophili ocyte i rat 
tissues. I. Dexamethasone, 2:61096 
DIABLO CANYON-1 REACTOR/CONSTRUCTION 
Pacific Gas and Electric Company’s role in the construction of 


Diablo Canyon Units I and II, 2:59203 
DIABLO CANYON-1 REACTOR/SEISMIC EFFECTS 
Analysis of Diablo Canyon site response spectra, 2:59760 (UCRL- 


52263) 
DIABLO CANYON-2 REACTOR/CONSTRUCTION 
Pacific Gas and Electric mer) gf s role in the construction of 
Diablo Canyon Units I and 59203 
DIABLO CANYON-2 REACTOR/SEISMIC EFFECTS 
Ai) of Diablo Canyon site response spectra, 2:59760 (UCRL- 
5226 
DIAGENESIS 
Influence of macrobenthos on chemical diagenesis of marine 
sediments, 2:60926 (COO-3573-21) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
SCINTISCANNING 
DIAGNOSTIC TECHNIQUES/COMPARATIVE 
EVALUATIONS 
Emission computed tomography, 2:60991 (UCLA-12-1121) 
DIAL P. /BIOLOGICAL RADIATION EFFECTS 
——- effects of radium exposure in female dial workers, 
:61 
DIAMOND DRILLING EQ 
See DRILLING EQUIPMENT 
/MECHANICAL 


DIAMONDS PROPERTIES 
Investigation of the depth of penetration of diamonds into rocks 


under static loadi 2:58164 
DIAMONDS/WEAR RESISTANCE 
Use of diamond bits, 2:60638 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBORANE 
See BORANES 
DIBUTYL PHOSPHATE 
See DBP 
DIELECTRIC TRACK DETECTORS/SENSITIVITY 
Investigation of the various factors affecting the response of 
= configuration track etch dosimeters to working level 
(S070 (PBI) en 
erp 07 60790 (PB-266768) 
Ss Rankine b bottoming for long-haul 
tatus penal an organic - 
diesel trucks, 2:60198 (CONF-770430-P3(Draft)) 
DIESEL ENGINES/CONTROL SYSTEMS 
Forced vibrations in the automatic speed control system of a diesel 
installation with an elastic shaft line, 2:60176 
DIESEL ENGINES/CYLINDERS 
Investigation of a complex heat exchange in a diesel engine 
cylinder, 2:60177 
DIESEL ENGINES/DESIGN 
Advanced, low emission diesel engine concept, 2:60223 (CONF- 
770430-P 1(Draft)) 





DIESEL ENGINES/EXHAUST GASES 


— and lay out of energy-efficient and low-pollu 
car application, 2:60233 (CONE-7704 


)) 
DIESEL ENGINES/EXHAUST GASES 
Advanced, low emission diesel engine concept, 2:60223 (CONF- 
Design and is me -efficient and | HT i 
y out of ener; t jow-polluting engines 
Sian car qos 2:60233 (CONE. 770430. 


Gaseous emissions control for heavy duty diesel engines: work 
= by Fiat Research Center, 2:60241 (CONF-770430- 
Influence of engine a and fuel quality on diesel emissions. I. 
Engine design, 2:6023 
Fel gual of engine a and fuel quality on diesel emissions. II. 
ae 9 
DIESEL EN NES/FUEL ECONOMY 
Diesel is The on for high annual mileage light duty vehicles, 
2:60173 (CO) Towso (Dra) 
DIESEL ENGINES/FUEL-AIR RA 
with lean mixtures: a an for the future, 2:60171 
(CONF-770430-P5(Draft)) 
DIESEL ENGINES/HEAT LOSSES 
Calculation of heat release in diesel en 
DIESEL ENGINES/HEAT TRAN 
Investigation of a complex heat exchange in a diesel engine 
cylinder, 2:60177 
DIESEL ENGINES/ODOR 
Diesel exhaust odor measurements, 2:60246 (CONF-770430- 


P5(Draft)) 
DIESEL ENGINES/ON-LINE CONTROL SYSTEMS 
woe controls: a control engineers dream, 2:60231 
(CONF-770430-P5(Draft)) 
DIESEL ENGINES/PERFORMANCE TESTING 
parative efficiencies of alternative future automotive power 
systems, 2:60170 (CONF-770430-P. 
Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770430-P5(Draft)) 
DIESEL ENGINES/SPEED REGULATORS 
Forced vibrations in the automatic speed control system of a diesel 
installation with an elastic shaft line, 2:60176 
DIESEL ENGINES/SUPERCHARGERS 
Turbocharging the squish lip low pollution diesel engine, 2:60221 
(CONF-770430-P1 )) 
DIESEL ENGINES/SYSTEMS ANALYSIS 
Systems-analysis of alternative drive units for future heavy duty 
trucks, 2:60175 (CONF-770430-P5(Draft)) 
DIESEL ENGINES/TECHNOLOGY ASSESSMENT 
Diesel engine and conservation, 2:60174 (CONF-770430- 
P1(Draft)) 
DIESEL FUELS/COMBUSTION 
Kinetic study of ~~ > van ig SOs formation in a premixed 


laminar flame, 2: 
DIESEL FUELS/COMBUSTION PRODUCTS 
Gaseous emissions control for heavy duty diesel engines: work 
done by Fiat Research Center, 2:60241 (CONF- 30- 
Pi(Draft)) . 
Influence of engine design and fuel quality on diesel emissions. I. 
Engine design, 2:60238 
Influence of engine design and fuel quality on diesel emissions. II. 
Fuel quality, 2:60239 
Influence of exhaust emission control on engine design and fuel 
quality: a benefit/cost analysis, 2:60240 
Interrelation between fuels, — and automotive engine 
anti-pollution devices, 2:60237 
DIESEL FUELS/EVAPORATION 
Interrelation between fuels, lubricants, and automotive engine 


IFFERENTIAL EQUATIONS. 
D EQUATIONS 
See also BOLTZMANN EQUATION 
BOLTZMANN-VLASOV EQUATION 
SCHROEDINGER EQUATION 
D EQUATIONS/ERRORS 
Automated oe Tenis 
manipulating series expansions, 
7600 ), %: 61832 (LA-6885-MS) 
D EQUATIONS/INSTABILITY 
Automated heuristic stability analysis for nonlinear 
mani; Taylor series expansions, in AL 
7600 ter), 61832 fayette 
D EQUATIONS/NUMERICAL SOLUTION 
Sl. sctcestehactressentien ly 
amg ne 2:61818 eae, ~-. fal 
Ordinary ues for partial differential 
yy 2:61827 (doo 2383.43)" 
AUGMENTED TURBINES/PERFO: 


D IRMANCE 
TESTING 
Flap-augmented shrouds for aerogenerators, 2:58934 


2:60178 


ERA Vol. 2, No. 24 


DIGITAL FREQUENCY ANALYSIS 
Signal processing by P Log P maximum entropy analysis, 2:61833 
wi (LA-6895-MS) 


IHYDRO 
See RESORCINOL 
DIHYDROXYBENZENE- 
- See RESORCINOL 


See XYLENES 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT ENERGY CONVERTERS 
See also EHD GENERATORS 
FUEL CELLS 
MHD GENERATORS 
SOLAR CELLS 
THERMOELECTRIC GENERATORS 
DIRECT ENERGY CONVERTERS/COST 
Electrostatic direct energy converter performance and cost 


io 2:61784 (UCID-17560) 
— GY CONVERTERS/EFFICIENCY 
energy conversion and neutral beam injection for catalyzed 
“> and D-*He tokamak reactors, 2:61785 (UCRL-79642(Rev.1)) 
DIRECT ENERGY CONVERTERS/PERFORMANCE 
Electrostatic direct energy converter performance and cost 
laws, 2:61784 (UCID-17560) 
DIRECTIONAL DRILLING/OPTIMIZATION 
Determination of optimum profiles of inclined wells, 2:58167 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISTRICT COOLING/PLANNING 
Water Resources Research Program. District heating and cooling 
utilizing temperature differences of local waters. 
feasibility study for the Chicago 21, South Loop New Town 
ject, 2:59942 (ANL/WR-77-1) 
CT HEATING 


See also GEOTHERMAL DISTRICT HEATING 
Costs of alternative forms of domestic energy supply: UK travel, 
2:59887 (NP-22255) 
DISTRICT HEATING/COST 
Distribution costs in district-heating-systems, 2:60089 
DISTRICT HEATING/ECONOMICS 
Limits of economic SB AD-AS of heat from mixed power 
and ae. 2:598 fo pee 19) 


D 


of the maximum pressure head, given unsteady 
el tets namie an sae 
DISTRICT HEATING/PLANNING 
Water Resources Research Program. District heating and cooling 
differences of local waters. 


temperature di 
feasibility study for the 
2:59942 (ANL/WR- 


waters. i 
‘0 21, South Loop New Town 
-1) 


ee fae 
Max Planck Institute for Plasma Physics at Garchi 
wa 2:61740 


(Deoxyribonucleic acid.) 
IOCHEMISTRY 


pia 


lastoid cells for the estimation of 
environmental insults to DNA. report, March 15, 
1976-June 30, 1977, 2:60958 (COO- 10) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Excision repair in mammalian cells and the current of 
pigmentosum (uv radiation), 2:61018 (CONF. 


770551-1) 
i i of Escherichia coli to far-ultraviolet 
radiation, 2:61027 
Radiobiology, 2:61030 (ERDA-tr-285/1) 
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Reactions of radicals formed after irradiation of 
a in aqueous solution (Gamma radiation), 
DNA/BIOLOGICAL REPAIR 
Human diseases with in vitro manifestations of altered repair and 
replication of DNA, 2:61000 
Physiological res; of Escherichia coli to far-ultraviolet 
radiation, 2:61 
DNA/BI 
Differential een and mitochondrial DNA synthesis in 
temperature-sensitive mutants of Ustilago maydis, 2:60997 
DNAS CAL RADIATION EFFECTS 
Mechanisms for radiation damage in DNA constituents and DNA: 
reactions of the N-substituted thymine z-cation radicals, 
2:60564 (COO-2364-11) 
Ultraviolet and near ultraviolet light: comparative properties 
relative to DNA damage and cell killing, 2:61015 
DNA/METABOLISM 
—— gene expression in Neurospora crassa cell types. 
a report, April 1, 1976-June 30, 1977, 2:60979 
ast ID-27688 


DNA/RADIATION INJURIES 


Mechanisms for radiation damage in DNA. 
August 1, 1976-October 31, 1877 2:61014 (0002 360.105 
DNA/RADIOSENSITIVITY EFFECTS 
Therapeutic effect of exogenous DNA as function of dosage given 
to irradiated mice (Gamma radiation), 2:61047 
DNA/STRAND BREAKS 
Use of human lymphoblastoid cells for the estimation of 
environmental insults to DNA. Progress report, March 15, 
1976-June 30, 1977, 2:60958 (COO-2040-10) 
Viscosimetric study of x-irradiated DNA, 2:61017 
DNA/UPTAKE 
ona ms of DNA uptake by cells, 2:60957 (BNL-22932) 
A/VISCOSITY 
Viscosimetric study of x-irradiated DNA, 2:61017 
DNA/VOLUME 


Correlation between the DNA content and neutrophil granulocyte 


size in the presence of radiation pathology (X radiation, rats), 


2:61057 
DNA REPLICATION/ERRORS 
Human diseases with in vitro manifestations of altered repair and 
lication of DNA, 2:61000 
DNA REPLICATION/INHIBITION 
a chromosomal and mitochondrial DNA ee! in 
perature-sensitive mutants of —_e! maydis, 2:6099 
DOLOMITE/CHEMICAL REACTIO) 
Regeneration of sulfated dolomite a a coal-fired FBC process 
by reductive decomposition of calcium sulfate in a fluidized bed 
(9 refs), 2:57957 
DOLOMITE/COMPRESSION STRENGTH 
High strain rate studies in rock, 2:61119 
DOLOMITE/REGENERATION 
Regeneration of sulfated dolomite from a coal-fired FBC process 
by reductive decomposition of calcium sulfate in a fluidized bed 
(9 refs), 2:57957 
DOLOMITE/STRAIN RATE 
poy ea then” 2:61119 
DOLOMITE/THERMAL CONDUCTIVITY 
Thermophysical properties of ores with natural moisture in the 
temperature interval of 20 to 100°C, 2:58897 
DOORS 
Personnel lock for ne or safety chambers (Patent), 2:59604 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
Y 


See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PION DOSIMETRY 
DOSIMETRY/SPECIFICATIONS 
Quantitative auto: ee for the study of dose rates in 
biological objects following, administration of strontium-90, 
2:61067 
DOUBLET-3 DEVICE/MAGNET COILS 
Finite element methods for analysis of toroidal field coils in fusion 
devices, 2:61760 (GA-A-14389) 
DOUBLET-3 DEVICE/SUPERCONDUCTING COILS 
prenaets induction coil for a Doublet tokamak 
wer reactor, 2:61773 
YPR E FAST REACTOR 
a PFR REACTOR 
DRAGON REACTOR 
reactor experi tt, 2:59683 
IEN-1 REA IR/RADIOACTIVE WASTE PROCESSING 
— of radioactive wastes generated during the chemical 
of Dresden-1, 2:59645 
DRESD -1 REACTOR/REACTOR MAINTENANCE 
Nuclear unit maintenance outage management, 2:59158 


DUAL-PURPOSE POWER PLANTS/ECONOMICS 


DRESDEN-2 REACTOR/REACTOR MAINTEN, 


Nuclear unit maintenance ou ee AS51368 


ae yin REACTOR/REA\ 
uclear unit maintenance out it, 2:59158 
DRIFT CHAMBERS/SPATIAL LUTION 
Two-dimensional drift chamber, 2:60803 
DRIFT INSTABILITY/EXCITATIO! 
7 =— drift instability driven by cross-field current, 
DRIFT INSTABILITY/HYBRID RESONANCE 
Lower hybrid drift instability at low drift pen 2:61670 
DRIFT INSTABILITY, ‘ABILITY GRO’ RATES 
ae tearing instabilities due to nee 
DRIFT INSTABILITY/KORTEWEG-DE VRIES EQUATION 
Drift solitons and their two-dimensional stability, 2:61676 
DRILL BITS 
See also DRILLING EQUIPMENT 
JET DRILLS 
ROTARY DRILLS 
DRILL BITS/COATINGS 
Investigation and development of a 
the teeth of rolling cutters of ding bits 2:58153 
investigation of the depth of penetrat Soe vite 
vestigation oO epth o —— into 
under static Sag 
OIE et ep welling 
iormance tool life in w 2:60745 
— iouion ooo ‘ 
investigation an elopment of a surfacing material to reinforce 
the teeth of rolling cutters of drilling bits, 2:58153 
DRILL PIPES/FATIGUE | 
2:58145 


So ge of Range 3 drill 
PIPES AL VIBRATIONS 


DRIL 
Investigation of the vibration state of a of drill pipes in the 


string 
course of drilling with hole by air, 2:58155 
- ae g purging 

See also DRILL BITS 

DRILL PIPES 
New turbodrills and hydrostatic bottom-hole motors in deep 

drilling, 2:60637 
eo hae repens Sirwimsemgenans 5 a 

ell installations emplo -metallic lines, tubing 

ay (Patent) 2 258138 or 
RILLING FL 


— of ‘of thee phase fluid fluidization with polymer additives, 
DRILLING FLUIDS/CHEMICAL COMPOSITION 
Clay-free wellbore fluid (Patent), 2:60744 
DRILLING FLUIDS/FILTRATION 
ae ~ — _y in dailling and the 
circulating m in possibility 
of cleaning the filter cake with song fn luids under simulated 
borehole conditions, 2:58144 
Ee TS aE teu 
Problem of determination of partic! sizes oO 
barite and calcite powders used to prepare drilling ‘nilhog fleids. 
2:58154 
DRILLING FLUIDS/TOXICITY 
Environmental aspects of OCS petroleum development, 2:58294 
DRILLING MUD 
See DRILLING FLUIDS 
RMS 


to reinforce 


DRILLING PLATFO! 
See OFFSHORE PLATFORMS 
DRILLING RIGS/BRAKES 
Problem of reducing thermal stresses in brake pulleys of draw 
works, 2:58169 
Variational principle of minimization of thermal stresses of 
of the ulley of a draw works, 2:58161 
DRILLING RIGS/DESIGN 
Seafloor uction with safety ee 2:58178 
DRINKIN WATER/DECONTAMINATI 
ee fission, fusion, and confusion can Sau potable water, 
DROPLETS IYDRODYNAMICS, 
low on drop with forced 
internal circulation, 2:60694 (1ST-754) 
Pinterfacial flow pat 
nterfacial flow patterns on a static “ris drop with forced 
internal ne 2:60694 (IS-T-754 


Detection of sympatric sibling species wing ic correlation 


~ e Two loci, two gamodemes, 2: 


See also SOLAR DRYERS 
DRYERS/ENERGY CONSERVATION 
radiofrequency 


UAL-PURPOSE PO NOMICS 
DUAL- POWER 


By-product power: the energy conservation way, 2:60139 





DUAL-PURPOSE POWER PLANTS/STEAM TURBINES 


DUAL-PURPOSE POWER PLANTS/STEAM TURBINES 
Justification of the and characteristics of saturated 
— for high-capacity district heating power plants, 
DUANE ARNOLD-1 REACTOR/REACTOR START-UP 
Duane Arnold Energy Center's unique approach to startup 
licensing, 2:59151 
DUCKS/RADIONUCLIDE KINETICS 
Accumulation and elimination of radiocesium by naturally 
contaminated wood ducks, 2:61069 
DUCTS/PRESSURE DROP 
Pressure drop studies in elliptic ducts, 2:59560 
DUODENUM 
See SMALL INTESTINE 
DUST COLLECTORS/EFFICIENCY 


progress report for June 1977, 2:57838 
ORNL TRO 


DUSTS/CONTROL 
Coal power and combustion. Quarterly report, October-December 
1976, 2:58014 (ERDA-76-94/4) 
DUSTS/CORROSIVE EFFECTS 
Metallic corrosion in mining industry (9 refs.), 2:57990 
DYE LASERS/DESIGN 
Dyestuff laser (Patent), 2:60656 
DYES 


See also PHTHALOCYANINES 
DYES/FLUORESCENCE 
High pressure studies of the effect of viscosity on fluorescence 
efficiency in crystal violet and auramine O, 2:60553 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM/ACTIVATION ANALYSIS 
Determination of dysprosium in presence of manganese by 
neutron activation analysis, 2:60519 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
DYSPROSIUM 148/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 148, 2:61382 
DYSPROSIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Nature of magnetic anisotropy of dysprosium. Paramagnetic 
ibility of ee alloys, 2:60377 
ISOTOPES/HYPERFINE STRU 


CTURE 
Use of the method of two-step photoionization and mass filtration 


for the study of the hfs of odd i 2:61214 
DYSPROSIUM ISOTOPES/LASER IPE SEPARATION 
Separation of lanthanide isotopes by two-step selective 
photoionization, 2:60548 (UCRL-Trans-1 1252) 
DYSPROSIUM TELLURIDES/CHEMICAL PROPERTIES 
Crystal growth and phase studies in ternary rare earth (Ln) 
tellurides, 2:60285 


EARTH me am ey MOTION 
Maps of North American crustal stability and geothermal 
pode 2:58802 (COO-2441-9) 
EARTH CRUST/HEAT FLOW 
* — of temperatures in continental convergence zones, 
EARTH CRUST/THICKNESS 
Heat flow and heat production in Zambia: evidence for 


lithospheric bore bP Africa, 2:58882 
EARTH MANTLE/CO) ON 
Convection in the Earth's mantle, 2:58889 


balance in the Earth's interior, 2:58799 
PLANET/ENERGY BALANCE 

balance in the Earth’s interior, 2:58799 

1U, INMENTAL EFFECTS 


Effects of the New Madrid earthquake series in the Mississi 
aes Valley. Final report, 2:61114 (AD-A-036471) 


RMS 
See ANNELIDS 
MESA GEOTHERMAL 
See also IMPERIAL VALLEY 
MESA GEOTHERMAL FIELD/TEST FACILITIES 
t Test Facility, 2:58855 
to thermonuclear fusion, ae 1797 


DETECT! 
Fractional release ratio of '*7Cs to '*"I as an aid in breached fuel 


EBR-2 STREAC TOR/FUEL i {1 ASSEMBLIES 


Operating limits for nt a deformation in EBR-II, 2:59349 
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EBR-2 REACTOR/REACTOR OPERATION 
EBR-II operating experience, 2:59347 
ECCS 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
CORE SPRAY SYSTEMS 
ECCS/HYDRAULICS 
UC-B reflood experimental plan (BWR and PWR), 2:59134 
(EPRI-NP-45 
Se TESTING Pe Pa 
BWR blowdown/emergency core cooli 
rt, January 1-March 31, 1977, 2:59717 (GEAP-21 304-55 
ECC performance during loss-of-coolant experiments in a small 
pressurized water reactor, 2:59769 
Quatedy technical progress oes on water reactor safety 
rograms by the Nuclear Regulatory Commission's 
vision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 
Regulatory Guide 1.79 safety injection recirculation test 
requirements, fact or fiction, 2:59811 
Safety Technology Research Program in the field of pressurized 
water reactors. 1. Technical report on advancement project RS 
36/2. Emergency cooling program service life experiments: 
ry pm periments involving the primary loop systems, 
2:59802 (LA-tr-77-44) 
ECCS/TEST FACILITIES 
UC-B reflood e: _— plan (BWR and PWR), 2:59134 


ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/BIBLIOGRAPHIES 
US-International Biological Pro ecosystem analysis studies, 
2:60866 ee 1(Vol.4)(No.4)) 
ECOLOGY/MEETINGS 
Ecology of marine eames. 2:60889 
ECONOMIC GRO’ 
Energy and lifestyles les, 2:59909 
ECONOMIC GROWTH/EVALUATION 

Survey and evaluation of alternative theories of economic growth 
and technical change with ~ emphasis on institutional R 
and D, 2:59896 (UCRL-522 

ECONOMIC GROWTH/FORECASTING 
Economic growth and the future, 2:59882 (CONF-760744-) 
ECONOMICS: 

Survey and evaluation of alternative theories of economic growth 
and technical change with a emphasis on institutional R 
and D, 2:59896 (UCRL-522 

STEMS 


See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/BIBLIOGRAPHIES 
US-International Biological Pro ecosystem analysis studies, 
2:60866 (U S/IBP-77/1 1(Vol.4)(No.4)) 
ECR HEATING/POWER TRANSMISSIO: 
Absorption of high frequency electromagnetic waves in a 
magnetoplasma, 2:61695 
— ATURAL GAS DEPOSITS 
— a in the Upper Amazon Basin: Columbia, 
and Peru, 2:58106 
ECUADOR/PETROLEUM DEPOSITS 
Oil and developments in the Upper Amazon Basin: Columbia, 
Ecuador, and Peru, 2:58106 
EDWIN I. HATCH-1 REACTOR 
See HATCH-1 REACTOR 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/MORTALITY 
Physical effects of entrainment: current research at ORNL, 
2:60930 yore 5948) 
ARAB REPUBLIC/NUCLEAR POWER PLANTS 
Implementation of Egypt's first nuclear power plant, 2:59097 
Problems of implementation of the first nuclear power plant in 
—s countries with particular reference to Egypt, 


Role of a regional nuclear research center in implementing nuclear 


wer in Arab countries, 2:55098 
EGYPTIAN ARAB REPUBLIC/PWR TYPE REACTORS 


Implementation of Egypt's first nuclear power plant, 2:59097 
EHD GENERATORS/FLUID FLOW 
Fundamental characteristics of liquid-filled electrohydrodynamic 
generator, 2:60077 
EHF RADIATION 
See MICROWAVE RADIATION 
CH ASCITES TUMOR/BIOLOGICAL RADIATION 


nag tumor-bearing animals to 
ition, mice), 2:6105 


a fe 
ionizing radiation 
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EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Field ray Bh ow of bus-fault yee recovery voltages, 2:59023 
EHV AC SYSTEMS/TEST FACILITIES 
Study of transmission and distribution laboratory facilities. Final 
7, 2:59019 (EPRI-327) 
SYSTEMS/TEST FA 


CILITIES 
Study of transmission and distribution laboratory facilities. Final 
rt, 2:59019 (EPRI-327) 
EIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 
See also COMPTON EFFECT 
ELASTIC SCATTERING/CROSS SECTIONS 
— _— distributions and total cross section at high energies, 
ELECTRIC ARCS/ALFVEN WAVES 
Parametric excitation and amplification of Alfven waves in wall 
stabilized d.c. arcs, 2:61707 
ELECTRIC ARCS/ELECTRODYNAMICS 
Electrodynamic anomalies in arc discharge phenomena, 2:61635 
ELECTRIC ARCS/EMISSION SPECTRA 
Transition probabilities and continuum emission coefficients in an 
argon arc plasma, 2:61619 
ELE IC ARCS/VORTICES 
Vortex flow in a torus: a method for arc stabilization. Rijnhuizen 


report 76-97, 2:61612 (NP-21271) 
ELECTRIC BATTERIES 


(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/ANODES 
Magnesium and magnesium alloys as anodes in electrochemical 
ine-electrolyte power sources, 2: 
ELECTRIC BATTERIES/CHARGE STATE 

Method for determining battery state of charge by measuring a.c. 

electrical phase angle change (Patent), 2:59863 
ELECTRIC BATTERIES/DESIGN 

Advanced battery i 2:59844 

Cylindrical electric cell (Patent), 2:59839 

Discrete anode bodies for use in various cylindrical cell systems 
(Patent; mainly for primary batteries, but applicable in principle 
to secondary also), 2:59838 

ELECTRIC BATTERIES/ELECTRODES 

ae battery with valve metal electrodes (Patent), 

Methods of producing electrodes for alkaline batteries (Patent; 
= pretreatment of nickel plaque before impregnation), 
2:598' 

ELECTRIC BATTERIES/PLANNING 

Nonaqueous electrochemical term outlook (Li negative electrode: 

possibilities for om bah this type battery reversible), 2:59829 
ELECTRIC BATTERI LATES 

Manufacture of battery plates (Patent; production of enveloped 

plates), 2:59851 
ELECTRIC BATTERIES/SEALS 

Method for testing seals of electrical energy storage devices 

(Patent; effects of pressurization by O on potential), 2:59856 
ELECTRIC BATTERIES/TECHNOLOGY ASSESSMENT 

Systematic —_ to the evolution of high performance electric 

en 2:60192 (CONF-770430-P4(Draft)) 
IRIDGES/CRITICAL CURRENT 
Mechanism oO! — stimulated by microwave 


ELECTRIC CABLES 
See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/DESIGN 
Design and assembly of precision-tiered flat, flexible cables, 
2:60724 (SAND-77-0446C 
ELECTRIC CABLES/FABRICATION 
Design and assembly of precision-tiered flat, flexible cables, 
2:60724 (SAND-77-0446C) 
ELECTRIC CONDENSERS 
See CAPACITORS 
(C CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/MATERIALS 
Solid state connector. Final report, 2:60718 (BDX-613-1479) 
ELECTRIC CONTACTS/PERFORMANCE 
Liquid metal current collectors for high-speed rotating machinery, 
3: 60616 (CONF-760503-P2) 
ELECTRIC CONTACTS/PERFORMANCE TESTING 
Technology development for a 3000 HP homopolar ty 
with liquid metal current collectors, 2:60596 (CONF-760503-P2) 


ELECTRICAL EQUIPMENT/DESIGN 


ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
GLOW DISCHARGES 
ELECTRIC DISCHARGES/IMPURITIES 
age interaction of hydrogen discharges with non metals, 


ELECTRIC DISCHARGES/PHYSICAL RADIATION EFFECTS 
—— related to voltage breakdown in CTR devices, 
ELECTRIC FURNACES/EFFICIENCY 
ee in the melting efficiency of coreless furnaces, 


ELECTRIC FURNACES/ENERGY CONSUMPTION 
Industrial electroheat--its effectiveness in conserving energy in the 
manufacturing Vege 2:60146 
ELECTRIC FURNACES/PERFORMANCE 
Thermal design and analysis of the HTGR fuel element vertical 
—s and annealing furnace, 2:59235 (ORNL/ENG/TM- 


ELECTRIC FURNACES/SPECIFICATIONS 
Thermal design and analysis of the HTGR fuel element vertical 
carbonizing and annealing furnace, 2:59235 (ORNL/ENG/TM- 
1 


) 
ELECTRIC FUSES/DESIGN 
Current limiting fuse study. Final report, 2:59013 (EPRI-EL-453) 
ELECTRIC FUSES/PERFORMA RMANCE TESTIN TESTING 
Current limiting fuse study. Final rt, 2:59013 (EPRI-EL-453) 
ELECTRIC HEATING/DEMAND FACTORS 
Growth of electric heating in the TVA area (Period 1961-1974 
analyzed; Fy coed to 1985), 2:60035 (ORNL/CON-12) 
ELECTRIC HEATING/HAZARDS 
Analysis of electric safety in the area of pipelines with direct 
electric heating, 2:58320 
ELECTRIC HEATING/REGIONAL ANALYSIS 
Growth of electric heating in the TVA area (Period 1961-1974 
analyzed; Fae away to 1985), 2:60035 (ORNL/CON-12) 
ELECTRIC OTORS 
See also S SUPER CONDUCTING MOTORS 
ELECTRIC MOTORS/MAGNETIC FLUX 
Optimization of transitions in stepwise control of magnetic flux of 
traction motors, 2:60196 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Promise and problems of nuclear energy, 2:59064 
ELECTRIC POWER/CHARGES 
Electricity pricing and load management: foreign experience and 
California op; S agpr me 2:60036 (R-2106-CERCDC) 
Energy crisis: the electric utilities and the consumer, 2:60030 
(CONF-760744-) 
ELECTRIC POWER/CONSUMPTION RATES 
Sources of energy used in Florida: 1960-1973, 2:60008 (NP-22233) 
ELECTRIC POWER/DEMAND FACTORS 
Long-run —s and demand of electrical energy and market 
stability, 2 
ELECTRIC POWER/ENERGY CONSERVATION 
Electrical energy conservation as a sulfur dioxide-sulfate air 
pollution control strategy, 2:60855 
ELECTRIC POWER/ENERGY MODELS 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RA P-8)) 
ELECTRIC POWER/FORECASTING 
Future outlook for U.S. electricity supply and demand 
(Regionalized Electricity Model), 2:60037 
Long-run supply and demand of electrical energy and market 
stability, 2:60038 
ELECTRIC POWER/LOAD MANAGEMENT 
Electricity pricing and load management: forei —= 
California opportunities, 2:60036 (R-2106-C RCC) 
ELECTRIC POWER/WEATHER 
Effects of the drought on California electricity supply and 
demand, 2:60033 (LBL-6356) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CURRENT LIMITERS 
ELECTRIC BRIDGES 
ELECTRIC CONTACTS 
LIGHTNING ARRESTERS 
RESISTORS 
ROTATING GENERATORS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/DESIGN 
Development of a crimp connector for trailing cable splices. Final 
report, 2:57973 (PB-266027) 


and 





ELECTRICAL iNSULATION/DESIGN 


INSULATION/DESIGN 
mending it of gas-i gnated lapped plastic 
insulation, 2:59025 (BNL 22365) 
ELECTRICAL INSULATION/ PERFORMANCE TESTING 
in the deve it of gas-impregnated lapped plastic 
marae sontaess 2:59025 (BNL 22365) 


are we no in the Uy United Kingdom, 2:60264 
EN CONF.770430-P5(Draft) 
ELECTRIC. POWERED VEHICLES/BATTERY CHARGERS 
Road —_ — — for charging vehicle batteries 
(Patent), 2 
ELECTRIC. POWERED VEHICLES/COMPARATIVE 
EVALUATIONS 
=e basis for evaluating the performance of electric (and 


er ) automotive vehicles and its use in energy- 


95 (CONF-7 oe _—— 
WERED VEHICLES/DESI 

-s a current technology electric vehicle, 2:60194 (CONF- 

30-P4(Draft)) 


Fiat electric city car prototype, 2:60189 (CONF-770430- 
Four ger electric vehicle design, 2:60193 (CONF-770430- 


P. )) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
— nay design, 2:59844 


h to the evolution of high lormance electric 
eS 2: 2160192 (CONF-770430-P. ) 


ELECTRIC-POWERED VEHICLES. iC MOTORS 
of a in stepwise control of magnetic flux of 
traction motors, 2:60196 
ELECTRIC. POWERED VEHICLES/ENERGY 
CONSERVATION 
Third annual energy conservation management conference, 
2:59969 


, ELECTRIC-POWERED VEHICLES/ENERGY POLICY 


Fundamental basis for evaluating the performance of electric (and 
other energy ) automotive vehicles and its use in energy- 


_. = 195 (CONF-770430-P4(Draft)) 
C-POWERED VEHICLES/FINANCIAL 
INCENTIVES 
Federal loan ty programs management report, Task III, 
Item 005. Tab I. Electric and a vehicle research, 
me ie and demonstration . Tab II. Geothermal 


2:59895 27704 
ELECTHIC POW RED VEHICLES/HYDROGEN FUEL 
CELLS 
of electrical 


Solid-electrolyte battery, particularly for the sto 
a (Patent; also relevant to fuel cells), 2:598 
EL -POWERED VEHICLES/IRON-AIR BATTERIES 
Procedure to stabilize an iron air battery (Patent; 100 Wh/kg, 20 
to 40 pelt bm try of sulfur-containing additive to 
ELECTRIC -POWERED VEHICLES/LEAD-ACID BATTERIES 
Peripheric equipment for reducing maintenance of electric vehicle 
lead-acid batteries, 2:60190 on orig 
ELECTRIC-POWERED VEHICLES/MECHANICAL 
TRANSMISSIONS 


Electric- and hybrid-vehicle powertrain development, 2:60200 
(CONF-770430-P4(Draft)) 
ee VEHICLES/METAL-NONMETAL 


TTERIES 
Sodium-sulfur t (Patent; cathode may also be P or 
complete rechargi 


ELECTRIC ace 
POWERE D VEHIC 


Tecniiiataesontnonceannh te Wieekovter, me 
Post Office tries Lucas electrics, 2:60197 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 


electric cell (Paten 


ve efficiencies of alternative future automotive power 


Comparati 
2:60170 (CONF-770430-P4(Draft)) 
Electric vehisle ye = anos and technology-ft 
ve! researc e t tec -foreign, 
2:60188 (AD-A-036458) 


Federal loan management report, Task III, 
Item 005. fab T Electrie and | and panne ee pe piel elias research, 
age srs aa Tab II. Geothermal 
Sram, 2:39893 (TII.27704 


ELECTRIC PO' VEHICLES/ROAD 


Fiat electric city car prototype, 2:60189 (CONF-770430- 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 

BATTERIES 

Sodium-sulfur electric cell and method of forming same (Patent), 


2:59833 
Sodium-sulfur (Patent; cathode may also be P or 


Se, har, ae 
: pean Romper gin) 2 
cumcny (reteuh aso ecibvant t0 ted aie 200 hal 
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ELECTRIC-POWERED VEHICLES/STANDARDS 
aa standards for electric vehicles, 2:60191 (CONF- 


ELECTRIC: WERED VEHICLES/TECHNOLOGY 
aan 


h to the evolution of high ‘ormance electric 
“oo 2£60192 hg ey 770430-P4(Draft) pert 


See also ELECTRIC BATT: BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/ELECTRODES 
—_s between galvanostatic and potentiostatic turn-on and 
through the Fourier transformation, 2:60558 
(UCR Aras t 1257) 
ELECTROCHEMICAL CELLS/MASS TRANSFER 
Mass in molten salt electrochemical cells, 2:60557 
(e) IT-249) 
COHYDRODYNAMIC GENERATORS 
See EHD peel TORS 


een = ic activity indices AE (11) for 1974, 
/ THERMODYNAMICS 
rt processes as described by 
2:60536 (UCRL-79624) 


See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/EIGENFREQUENCY 
Roots of two transcendental equations involving spherical bessel 
functions, 2:61557 
ELECTROMAGNETIC PULSES 


Effects of nuclear Sea pulse (EMP) on nuclear power 
ausintans 2:59735 (ORNL- ” 
IMAGNETISM/D. 


ATA PROCESSING 
en Mob oni —~ (UCID-17502) 
Overview of advanced — control in welding within ERDA, 
2:60275 (UCRL-791 
ELECTRON BEAM W 21 DING/TEMPERATURE 
MEASUREMENT 


be distributions in electron beam welding cavities, 


74 Aa aylbny 
of hed cles electron paneee Met fos fasion, 2:61795 
Propagation pinc’ ‘or 
ELE ON BEAMS/BEAM PRODUCTION 
Depolarization effects in pulsed photoionization of state-selected 
lithium, 2:61196 
ELECTRON BEAMS/COLLISIONS 
Field-enhanced REB ition and Bremsstrahlung production, 
2:61194 (SAND-77-0242C) 
ELECTRON BEAMS/INHOMOGENEOUS FIELDS 
Instability of a nonneutral electron beam propagating in an 
bomen ey field, 2:61675 
ELECTRON BEAMS/POLARIZED BEAMS 
larization effects in pulsed photoionization of state-selected 
lithium, 2:61196 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/ENERGY ABSORPTION 
Field-enhanced REB deposition and Bremsstrahlung production, 
2:61194 4 elle es 
IN COOLING 


Electron commun De poteteiom, 2:60783 (BNL-50611) 
ELECTRON CY! IN-RESONANCE H 


See ECR HEATING 
IN ee RADIATION 


D 
—— radiators for electron identification at the CERN ISR, 
JN PLASMA WAVES/WAVE PROPAGATION 


ert Zen 


/DATA ACQUISITION SYSTEMS 
on electron 


a cicators 2.61751 (SANIL.TLOTIOO 
ELECTRON SOURCES/PERFORMANCE 
and maintenance manual for diode performance analysis 
— DIODEDO, 2:61790 (SAND-77-0394) 
IN-ATOM COLLISIO! IRN APPROXIMATION 
ionization cross sections in the Born 


ximation, 2:61230 
ELECTRON-ATOM C COLLISIONS/IONIZATION 
— cross sections in the Born approximation, 
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Investigation of double ionization of inert-gas atoms by 
simultaneous knockout of s and p electrons by the Seetuading 
electron beam, 2:61237 

ELECTRON-ATOM COLLISIONS/WAVE FUNCTIONS 
Discrete-basis-set approach to the minimum-variance method in 
electron scattering, 2:61231 
ELECTRON-ELECTRON COLLISIONS/MATHEMATICAL 
MODELS 
Transport properties of normal metals and alloys below the Debye 
temperature, 2:61518 (COO-2315-10) 
ONIC CIR 


CUITS 
See also POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
SWITCHING CIRCUITS 
ELECTRONIC CIRCUITS/STANDARDIZATION 
Microcomputer standardization program at Lawrence Livermore 
Laboratory, 2:61842 (UCID-17524) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MULTIPLEXERS 
OSCILLATORS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/FABRICATION 
Development of an automated encapsulation system. Final report, 
2:60719 (BDX-613-1493(Rev.)) 
ELECTRONIC EQUIPMENT/QUALITY ASSURANCE 
Radiation-hardness testing of electronic devices: a survey of 
facility dosimetry practices. Final report Jan-Sep 1976, 2:60809 
(AD-A-036669 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 
Radiaticn-hardness testing of electronic devices: a survey of 
facility dosimetry practices. Final report Jan-Sep 1976, 2:60809 
(AD-A-036669) 
ELECTRON-ION COLLISIONS/BORN APPROXIMATION 
Scaled electron ionization cross sections in the Born 
approximation, 2:61230 
ELECTRON-ION COLLISIONS/CROSS SECTIONS 
Behavior of partial cross sections and branching ratios in the 
neighborhood of a resonance, 2:61235 
ELECT! RON-ION COLLISIONS/ELECTRON ATTACHMENT 
Electron attachment to carbon dioxide clusters in a supersonic 
beam, 2:61223 
ELECTRON-ION COLLISIONS/IONIZATION 
Dominant Auger process in electron-impact ionization of Mo ions, 
2:61227 
ELECTRON-MOLECULE COLLISIONS/DISSOCIATION 
Velocity distributions of excited hydrogen atoms produced in 
dissociation of hydrogen molecules by electron impact (90 to 
1000 eV), 2:61239 
ELECTRON-MOLECULE COLLISIONS/WAVE FUNCTIONS 
Discrete-basis-set approach to the minimum-variance method in 
electron scattering, 2:61231 
ELECTRON-PHONON COUPLING/MATHEMATICAL 
MODELS 
Transport properties of normal metals and alloys below the Debye 
temperature, 2:61518 (COO-2315-10) 
ELECTRON-PHONON COUPLING/NEUTRON 
DIFFRACTION 
Neutron scattering studies of electron-phonon interactions, 
2:61516 (BNL-23019) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Case for charmed meson production in e* e- annihilation at spear, 
2:61273 (LBL-6481) 
Spin analysis of charmed mesons produced in e* e~ annihilation, 
2:61262 
ELECTRON-POSITRON INTERACTIONS/RESONANCE 
PARTICLES 


E 


Search for narrow resonant states in e* e~ collisions near 6 GeV, 
2:61261 
ELECTRON-POSITRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Search for narrow resonant states in e* e~ collisions near 6 GeV, 
2:61261 
ELECTRON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Analysis of recent data on the parton distribution functions for 
polarized protons (Differential cross sections), 2:61181 
ELECTRON-RING ACCELERATORS/MICROWAVE 
RADIATION 
Experimental study of microwave generation and suppression in a 
oo Acenea e-layer, 2:61668 
INS 


See also RUNAWAY ELECTRONS 
SOLVATED ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/TRAPPING 
Electron trapping by methanol aggregates in dilute solution in 
nonpolar solvents, 2:60576 


ENERGY CONSERVATION 


ELECTROPRODUCTION/INCLUSIVE INTERACTIONS 
— state hadrons in inclusive electroproduction processes, 
2:61295 
ELECTROSTATIC ANALYZERS/DESIGN 
A spherical plate electrostatic energy analyzer. Technical report 
ee — and ion-molecule collisions), 2:60791 (AD-A- 
ELECTROSTATIC PROBES/COMPARATIVE EVALUATIONS 
Electrostatic probe measurements of low-density medium-pressure 
magneto-plasmas, 2:61604 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 
_STRANGE PARTICLES 
ELEMENTARY PARTICLES/RESEARCH PROGRAMS 
Annual progress report, 2:61258 (COO-1195-408) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/X-RAY SPECTRA 
Instrumental line width of a bent crystal spectrometer 
measurement of the Ksub(8) X-ray width, 2:60797 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
Distinctive features in postnatal development of rabbit adrenals 
following intrauterine radiation, 2:61065 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 


P 
See ELECTROMAGNETIC PULSES 
EMPLOYMENT/REGIONAL ANALYSIS 
Shift-share analysis revisited: the allocation effect and the stability 
of regional structure, 2:59889 (ORNL/TM-5918) 
ENDOXAN/BIOLOGICAL EFFECTS 
Effect of drugs on the eosinophilic leukocyte population of rat 
tissues. II. Cyclophosphamide, 2:61095 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/ENVIRONMENTAL IMPACTS 
ee and historical por for energy facilities: a 
state of the art report, 2:60946 (PB-26677. 
Environmental effects of energy - abstracts or selected Pag ney 
supported by EPA funds. Interim report, 2:60847 (PB-266923) 
ENERGY/FLOWSHEETS 
State energy flow patterns (All 50 states), 2:60044 (LA-UR-1297) 
ENERGY. IRMATION 
Permanent directory of ener; 
European community, 
a i (All 50 ), 2:60044 (LA-UR-1297) 
tate energy flow patterns states), 2: -UR- 
ENERGY ACCOUNTING 
Economic benefits of energy conservation, 2:59897 
ENERGY See ae ae PROGRAMS 
Technical ody at 2:60137 (COO-2865-9) 
ENERGY NSERVA 
3M Commute-A-Van program: status report II (3M Company), 
2:59958 
After the energy crisis: energy management (Plan for Burbank), 
2:59968 


information sources in the 
870 (EUR-5425e) 


Back to the range, 2:59927 

Comparison of residential and commercial energy use in the 
United States and Sweden, 2:60048 

Economic feasibility of independent vanpool operations, 2:59945 
(FEA/D-77/014) 

Electrical energy conservation as a sulfur dioxide-sulfate air 
pollution control strategy, 2:60855 

Energy conservation guidelines for state buildings and facilities, 
2:59954 (NP-22336) 

Energy utilization training programs developed by Shell 
Companies, 2:58035 

Forecast of likely U.S. energy ne balances for 1985 
and 2000, and implications for U.S. energy policy. Working 
document, 2:59977 (PB-266240) 

Integrated utility systems: feasibility study and conceptual design 
at Central Michigan University, 2:59877 (PB-266044) 

Land = and energy utilization. Final report, 2:60043 (BNL- 
50635) 

Measurements of direct ener; in American homes, 2:60112 

Men, motivation, and her ab conservation in refinery 
operations), 2:58217 

Modern approach to fossil fuels (Considering increased value of 
energy in relation to other resources), 2: 

National plan for energy research, development, and 
demonstration, 2:59991 (ERDA-77-1) 

Portland Energy Conservation Project. Energy 
comprehensive plan working paper No. 13, 5. $0952 2 (NP-12230) 





ENERGY CONSERVATION/BUILDINGS 


Portland Energy Conservation Project. City energy plan: choices 
for ——— energy in the government sector (City of Portland 

the metropolitan region), 2:59950 (NP-22227) 

Regulating and insuring pre-arranged ride sharing. Final report, 

9944 (DOT-TST-76T-33) 

Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 

Survey of emissions control and combustion equipment data in 
industrial process heating. Final report Jun 1974-Nov 1975, 
2:60840 (PB-263453) 

System analysis design and proof-of-concept experiment of a total 

energy system. Quarterly progress report, 15 May 1976-15 
August 1976, 2:59943 (COO-2947-1) 

The marketability of integrated energy/utility systems, 2:59875 
(PB-266042) 

Water Resources Research Program. District heating and cooling 
utilizing temperature differences of local waters. Preliminary 

feasibility study for the Chicago 21, South Loop New Town 
project, 2:59942 (ANL/WR-77-1) 

ENERGY CONSERVATION/BUILDINGS 
Conservation in buildings and community systems, 2:59959 

ENERGY CONSERVATION/CO 
Conservation in buildings and community systems, 2:59959 

ENERGY CONSERVATION/CONTROL SYSTEMS 
Energy conservation system (Patent), 2:60086 

ENERGY CONSERVATION/ECONOMIC IMPACT 
Economic benefits of energy conservation, 2:59897 

ENERGY CONSERVATION/EDUCATION 
Employee commitment to energy conservation, 2:58034 

ENERGY CONSERVATION/EDUCATIONAL TOOLS 
Energy training in a multi-function corporation, 2:58033 

, nonsense, and games in training for energy conservation, 
2:58218 

ENERGY CONSERVATION/ENERGY MANAGEMENT 
Energy conservation by symbiosis, 2:59960 

ENERGY CONSERVATION/ENERGY POLICY 
Energy conservation: can it help cure the energy crisis, 2:59967 

ENERGY CONSERVATION/FINANCING 
= guaranty programs: energy applications. A study of past 

experience and recommendations, 2:59894 (TID-27700) 

ENERGY CONSERVATION/GOVERNMENT POLI 
Portland Energy Conservation Demonstration Project. Volume 

IV. Model code revisions, 2:59964 

ENERGY CONSERVATION/IMPLEMENTATION 

Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the commercial sector, 2:59949 (NP-22226) 

Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the residential sector, 2:59951 (NP-22228) 

ENERGY CONSERVATION/INDUSTRIAL PLANTS 
Industrial energy conservation: a handbook for engineers and 

managers (Book), 2:59966 

ENERGY CONSERVATION/INDUSTRY 

Applications of technology to industrial processes for energy 
conservation, 2:59963 
Industrial energy conservation, 2:59961 

ENERGY CONSERVATION/LEGISLATION 

Energy conservation and state legislatures. Based on the energy 
conservation workshop for Region VIII State Legislators, 
Denver, Colorado, December 10-11, 1976 (For increased 
awareness), 2:59953 (NP-22254) 

ENERGY CONSERVATION/MANUALS 

ment guide for light industry and commerce, 
Handbook-120 

ENERGY CONSERVATION/MEASURING METHODS 
Monitoring energy conservation a. 2:60140 

ENERGY CONSERVATION iGS 
1976 proceedings of American Petroleum Institute Refining 

t 41st midyear meeting, 2:58032 
technology IV: confronting reality, 2:59997 
Third a annual energy conservation management conference, 


ENERGY ¢ CONSERVATION/PLANNING 
Energy conservation hits home, 2:60096 
ENERGY CONSERVATION/PUBLIC OPINION 
Energy conservation and state legislatures. Based on the energy 
conservation workshop for Region VIII State Legislators, 
Denver, Colorado, December 10-11, 1976 (For increased 
awareness), 2:59953 (NP-22254) 
ENERGY CONSERVATION/RECOMMENDATIONS 
City of Austin, a Conservation Commission first annual 
oe 2:59948 (NP-22218) 
‘gy Conservation Commission report, February 1, 1975- 
wee 31, 1977, 2:59965 
ENERGY CONSERVATION/REGULATIONS 
Portland Energy Conservation ion Project. Volume 
IV. Model code revisions, 2:59964 
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ENERGY CONSERVATION/RESEARCH brag es 
Energy conservation in the meat pr ee ustry. Phase 1 
report, June 1 1976-December 31, 1976, 2:60143 43 (ORO-3097-2) 
Overview of energy conservation research at Lawrence Berkeley 
Laboratory, 2:59957 
ENERGY CONSERVATION/REVIEWS 
Energy conservation: resj ibilities of industry, 2:60142 
ENERGY CONSERVATION/SOCIAL IMPACT 
Economic benefits of energy conservation, 2:59897 
ENERGY CONSERVATION/THERMODYNAMICS 
Energy saving through better thermodynamic data, 2:58216 
ENERGY CONSERVATION/TRAN: RTATION SECTOR 
Telecommunications substitutability for travel: an energy 
BR cont potential, 2:59956 (OT-Report-75-58) 
es ye conservation data book: supplement IV, 
55 (toni pee 5 aes 
ENERGY 


parr ae ct energy ay nell and aggregation of input-output 
tables, 2:59981 
Measurements of direct energy use in American homes, 2:60112 
ENERGY CONSUMPTION/CALCULATION ODS 
Simplified optimization of building construction for energy 
conservation, 2:60110 
ENERGY CONSUMPTION/COMPARATIVE EVALUATIONS 
Comparison of national ener gy consumption data: some problems 
fw A to use energy/GNP values for different countries), 


ENERGY CONSUMPTION/COMPUTER CALCULATIONS 
Effect of building shape and facade on energy consumption, 


2:60098 
ENERGY CONSUMPTION/DATA ACQUISITION 
Energy consumption measurement: data needs for public policy, 
2:60045 (PB-266039) 
ENERGY CONSUMPTION/DATA COMPILATION 
Reference material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
State energy flow patterns (All 50 How 2:60044 — UR-1297) 
ENERGY CONSUMPTION/ECONOMIC IMPACT 
Economic growth and the future, 2:59882 (CONF-760744-) 
ENERGY CONSUMPTION/EFFICIENCY 
ta0635) and energy utilization. Final report, 2:60043 (BNL- 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Global energy demand and related climate change, 2:59911 
(CONF-760744-) 
ENERGY CONSUMPTION/FLOWSHEETS 
State energy flow patterns (All 50 states), 2:60044 (LA-UR-1297) 
ENERGY CONSUMPTION/FORECASTING 
Energy sources of the future, 2:59972 (CONF-760744-) 
New approach in energy demand. Part I. Methodology and 
illustrative examples, 2:59973 (ILASA-PP-77-4) 
ENERGY CONSUMPTION/GLOBAL ASPECTS 
Comparison of national ener; By consumption data: some problems 
ae _ use energy/GNP values for different countries), 


Parametric analysis of the structure of international energy 
consumption (Interrelation with GNP), 2:60046 


ENERGY CONSUMPTION/INFORMATION NEEDS 
Energy consumption measurement: data needs for public policy, 
2:60045 (PB-266039) 
ENERGY CONSUMPTION/NUMERICAL SOLUTION 
Parametric analysis of the structure of international energy 
consumption (Interrelation with GNP), 2:60046 
ENERGY CONSUMPTION/REGIONAL ANALYSIS 
Integrated multi-regional energy and interindustry model of the 
United States, 2:59971 (BNL-22728) 
ENERGY CONSUMPTION/SIMULATION 
Modeling natural wag tant in houses (Model incorporated in 
computer ——_- OZONE), 2:60108 
ENERG PTION/SOCIAL IMPACT 
Energy: social and political aspects, 2:59881 (CONF-760744-) 
ENERGY DEMAND 
Energy and lifestyles, 2:59909 
Interindustry energy demand and aggregation of input-output 
tables, 2:59981 
ENERGY DEMAND/DATA COMPILATION 
A user's guide to the M.I.T. world energy demand data base. Part 
II. Data index., 2:59979 (PB-266830) 
ENERGY DEMAND/FORECASTING 
Forecast of likely U.S. energy supply/demand balances for 1985 
and 2000, and heen for U.S. energy policy. Working 
document, 2:59977 (PB-266240) 
New approach in energy demand. Part I. Methodology and 
illustrative newt oy . 59973 (ILASA-PP-77-4) 
Project Interdependence: U.S. and world energy outlook through 
1990 (Co: ae Research Service report), 2:60005 
ND/GLOBAL ASPECTS 
Global energy demand and related ao change, 2:59911 
(CONF-760744-) 
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ENERGY DEMAND/REGIONAL ANALYSIS 
Integrated multi-regional energy and interindustry model of the 
United States, 2:59971 (BNL-22728) 
ENERGY EXTENSION SERVICE 
ERDA and the diffusion of innovations: a concept paper, 2:59885 
(COO-4287-5) 
ENERGY FACILITIES/CONSTRUCTION 
Availability of selected materials and equipment commodities for 
U.S. energy development —— (PAE/3794-2) 
ENERGY FACILITIES/EQUI 
Availability of selected materials and equipment commodities for 
U.S. energy development programs, 2:59925 (PAE/3794-2) 
ENERGY FACILITIES/MANPOWER 
ERDA facilities: a national resource for resolving energy 
problems, 2:59931 (ERDA-77-80) 
ENERGY FACILITIES/NET ENERGY 
Dynamic net energy approach to evaluating future energy 
systems, 2:59878 (SAND-77-0489C) 
ENERGY FACILITIES/OPTIMIZATION 
Practical approach to choosing alternate solutions to complex 
optimization problems under uncertainty, 2:59874 (IIASA-RM- 
71-7) 
ENERGY FACILITIES/REGIONAL ANALYSIS 
Regional requirements of capital, manpower, materials, and 
equipment for selected energy futures, 2:59892 (PAE/3794-5) 
ENERGY FACILITIES/RESOURCES 
Regional requirements of capital, manpower, materials, and 
equipment for selected energy futures, 2:59892 (PAE/3794-5) 
ENERGY FACILITIES/SOCIAL IMPACT 
Dynamic net energy approach to evaluating future energy 
systems, 2:59878 (SAND-77-0489C) 
Energy and the social sciences. A preliminary literature survey, 
2:59883 (COO-4287-2) 
Energy and society: a conceptual mapping. A preliminary 
literature survey (142 references cited), 2:59884 (COO-4287-4) 
Mapping — on energy and the social sciences. Progress 
report for period October 1, 1976-September 30, 1977, 2:59886 
(COO-4287-6) 
ENERGY MANAGEMENT 
After the energy crisis: energy management (Plan for Burbank), 
:59968 


ERDA facilities: a national resource for resolving energy 
problems, 2:59931 (ERDA-77-80) 

Geopolitics of energy. Volume I. ‘1976-2000’. Final report, 
2:59987 (AD-A-038683) 

Geopolitics of energy. Volume II. Overview and options. Final 
report, 2:59988 (AD-A-038684) 

Industrial energy conservation: a handbook for engineers and 
managers (Book), 2:59966 

Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 

ENERGY MANAGEMENT/IMPLEMENTATION 

Energy conservation guidelines for state buildings and facilities, 
2:59954 (NP-22336) 

ENERGY MANAGEMENT/MANUALS 

Energy management guide for light industry and commerce, 
2:59947 (NBS-Handbook-120) 

ENERGY MODELS 

Application of mathematical programming to electric power 
system expansion planning (Thesis), 2:60034 (NP-22368) 

Dynamic net energy approach to evaluating future energy 
systems, 2:59878 (SAND-77-0489C 

Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 

ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 

Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM-5890) 

Future outlook for U.S. electricity supply and demand 
(Regionalized Electricity Model), 2:60037 

Growth of electric heating i in the TVA area (Period 1961-1974 
analyzed; projection to 1985), 2:60035 (ORNL/CON-12) 

Integrated multi-regional energy and interindustry model of the 
United —_ 2:59971 (BNL-22728) 

Long-run —. and demand of electrical energy and market 
stability, 2 

Modeling natural energy flow in houses (Model incorporated in 
— program TWOZONEB), 2:60108 

le model for solar energy economics in the U.K., 2:60053 
Folecusettesmenie models for strategic planning, 2:59989 
(BNL-22867) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL 
2084(RAP-8)) 


ENERGY SOURCE DEVELOPMENT/DEMAND FACTORS 


Energy: k ig Our priorities straight, 2:59994 

ERDA Authorization Act of 1978: civilian nuclear energy 
applications. a together with additional views to 
accompany S. 1811 submitted to the Ninety- 
First Session, 2:59940 

Federal me Administration regulation: report of the 
Presidential Task Force Aree 2:60006 

Federal interagency energy/environment R and D program: status 
report III, 2:59912 (EPA 600.7.77-052) 

Forecast of likely U.S. energy =f gene balances for 1985 
and 2000, and —— for U.S. energy policy. Working 


document, 2:59977 (PB-266240) 


National plan for energy research, development, and 
demonstration, 2:59991 (ERDA-77-1) 
New England assessment of the ERDA plan, 2:59992 (NP-22178) 
Our national energy problems: creating energy choices for the 
future, 2:59976 
Third annual energy conservation management conference, 
59969 


a 
ENERGY POLICY/ECONOMETRICS 
Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 
ENERGY POLICY/ECONOMICS 
ne on the Administration's proposed energy budget, 


ENERGY POLICY/ENERGY MODELS 
Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 
Technological-economic models for strategic planning, 2:59989 
(BNL-22867) 
ENERGY POLICY/FINANCING 
a of energy policy for developing countries, 
ENERGY POLICY/IMPLEMENTATION 
Energy conservation guidelines for state buildings and facilities, 
2:59954 (NP-22336) 
ENERGY POLICY/MEETINGS 
Energy technology IV: PAE en ge Leen lity, 2:59997 
ENERGY POLICY, GY 
U.S. is still pursuing ae nuclear technology, 2:59995 
ENERGY POLICY/PLANNING 
National energy policy, 2:59936 
Planning for new technology, 2:60002 
ENERGY POLICY /PUBLIC. OPINION 
Analysis of ET 4 surveys, 2:59985 
Energy future, 2:59984 
ENERGY POLICY/RECOMMENDATIONS 
Asking the real questions (In developing an energy policy), 
2:59999 
Energy —_e in es 2 —. 
Realities for energy policy planning, 
ENERGY POLICY/SOCIAL IMP. ACT 
= on the Administration's proposed energy budget, 
2:6000: 
ENERGY SHORTAGES 
Energy: keeping our priorities straight, 2:59994 
ENERGY SHORTAGES/ENVIRO’ 'AL IMPACTS 
Energy problem continues: impact and implications for urban and 
industrial centers, 2:59910 
ENERGY SHORTAGES/SOCIAL IMPACT 
Energy and the social sciences. A preliminary literature survey, 
. 2:59883 be Set we 
nergy and society: a conceptual mapping. 
literature survey (142 references cited), 2: 50884 (COO By(CO0 4287-4) 
Mapping project on energy and the social sciences. Progress 
report & or — October 1, 1976-September 30, 1977, 2:59886 
(COO-428 
ENERGY SHORTAGES/SOCIO-ECONOMIC FACTORS 
Energy constraints in Ohio with special reference to their impact 
on the Ohio real estate industry, 2:59907 
Energy problem continues: impact and implications for urban and 
industrial centers, 2:59910 
ENERGY SOURCE DEVELOPMENT 
Land use and energy utilization. Final report, 2:60043 (BNL- 
35 


50635) 
ENERGY SOURCE DEVELOPMENT/BIOMASS 
Biomass: progress and plans, 2: 
ENERGY SOURCE DEVELOPMENT/BUDGETS 
1978 ERDA authorization. Volume I. H before the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, February 
22, 1977, 2:59933 
ENERGY SOURCE DEVELOPMENT/COMMODITIES 
Availability of selected materials and equipment commodities for 
U.S. energy development pro; 2:59925 (PAE/3794-2) 
ENERGY SOURCE DEVELOPMENT/DEMAND FACTORS 
Our national energy problems: creating energy choices for the 
future, 2:59976 





ENERGY SOURCE DEVELOPMENT/ENERGY MODELS 


ENERGY SOURCE DEVELOPMENT/ENERGY MODEIS 
Technological-economic models for strategic planning, 2:59989 
(BNL-22867) 
ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 
National plan for energy research, development, and 
demonstration, 2:59991 (ERDA-77-1) 
ENERGY SOURCE DEVELOPMENT/ENGINEERING 
Availability of en; Eee for U.S. energy development 


a 2:59891 (PA 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


Social science literature on the environment: review and prospects 
for energy studies. A preliminary literature survey, 2: 3 
(COO-4287-1) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 


Energy, water, and the West, 2:59918 

Federal interagency energy/environment R and D program: status 
report III, 2:59912 (EPA-600-7-77-032) 

Socio-economic and environmental interactions in the Upper Main 
Stem sub-basin of the Colorado River Basin: three alternative 
—- development futures. Final research report, 2:59893 (PB- 

2) 


Western energy/environment monitoring study: planning and 
coordination sum , 2:59978 (PB-266256) 
ENERGY SOURCE DE /ELOPMENT/EQUIPMENT 
Availability of selected materials and equipment commodities for 
U.S. energy development oy 759925 (PAE/3794-2) 
ENERGY SOURCE DEVELOPMENT/FINANCING 
_—_ guaranty programs: energy applications. A study of past 
experience and recommendations, 2:59894 (TID-27700) 
ENERGY SOURCE DEVELOPMENT/MANPOWER 
— of manual manpower for U.S. energy development 
, 2:59890 (PAE/3794-3) 
EN RC Y SOURCE DEVELOPMENT/NET ENERGY 
Dynamic net ener, By ap approach to evaluating future energy 
systems, 2:59878 (SAND-77-0489C) 
ENERGY SOURCE DEVELOPMENT/OPTIMIZATION 
Practical approach to choosing alternate solutions to complex 
optimization problems under uncertainty, 2:59874 (IIASA-RM- 
-7 


ENERGY SOURCE DEVELOPMENT/PERSONNEL 
Availability of ——_ ng personnel for U.S. energy development 
rograms, 2:5989 1 (PA! / 3794-4) 
ENERGY SOURCE DEVELOPMENT/PUBLIC OPINION 
Analysis of ET 4 surveys, 2:59985 
ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 
Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM-5890) 
we requireinents of capital, manpower, materials, and 
t for selected energy futures, 2:59892 — > 
ENERG SOURCE DEVELOPMENT/RESEARCH 
PROGRAMS 
1978 ERDA authorization. Volume I. Hearing before the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, February 
22, 1977, 2:59933 
ENERGY SOURCE DEVELOPMENT/RESOURCES 
Regional requirements of capital, manpower, materials, and 
equi it for selected energy futures, 2:59892 (PAE/3794-5) 
ENERGY SOURCE DEVELO SMENT/REVIEWS 
Our national energy problems: creating energy choices for the 
future, 2:59976 
ENERGY SOURCE DEVELOPMENT/SAFETY 
Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
ENERGY SOURCE DEVELOPMENT/SIMULATION 
Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 
Energy availabilities for state and local development: 
methodological and data overview, 2:59888 (ORNL/TM- 5890) 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Dynamic net week roach to evaluating future energy 
systems, 2:59878 (SA 77-0489C) 
— social and political aspects, 2:59881 (CONF-760744-) 
See ond and the social sciences. A preliminary literature survey, 
2:59883 (COO-4287-2) 
Energy and society: a conceptual mapping. A preliminary 
fiterature survey (142 references cited), 5 59884 (COO-4287-4) 
ERDA and the diffusion of innovations: a concept paper, 2:59885 
(COO-4287-5) 
Mapping eee on energy and the social sciences. Bm ger 
cea Oc 1, BAe 30, 1977, 2:59886 


ENERGY SOURCE DEVELOPMENT/SOCIO-EL—”’ 7 MIC 
FACTORS 
Social science literature on the environment: review and 
or a <i A preliminary literature survey, 2: 
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Socio-economic and environmental interactions in the Upper Main 
Stem sub-basin of the Colorado River Basin: three alternative 
energy development futures. Final research report, 2:59893 (PB- 
266082 


ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
UTILIZATION 
High-technology industrial community, 2:59906 
ENERGY SOURCE DEVELOPMENT/WATER 
REQUIREMENTS 


Energy, water, and the West, 2:59918 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:5987 
ENERGY SOURCES/AVAILABILITY 
Knowledge and the energy crises, 2:59928 
ENERGY SOURCES/BUDGETS 
Observations on the Administration's proposed energy budget, 


2:60003 

ENERGY SOURCES/DATA COMPILATION 

State energy flow patterns (All 50 states), 2:60044 (LA-UR-1297) 
ENERGY SOURCES/DECISION MAKING 

— and summary (Awareness of energy problems), 
ENERGY SOURCES/DEMAND FACTORS 

ow sources of the nook 2:59972 (CONF-760744-) 
ENERGY SOURCES/ECONOMICS 

Latent economics, 2:60051 
ENERGY SOURCES/ENERGY POLICY 

Energy future, 2:59984 

— on the Administration's proposed energy budget, 


2:6000: 
ENERGY SOURCES/ENERGY SUPPLIES 
Introduction and summary (Awareness of energy problems), 


:598 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Environmentalist’s view of natural resource development 
(Conflicts of interest in resource development and 
environmental protection), 2:60948 
ENERGY SOURCES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Environmentalist’s view of natural resource development 
(Conflicts of interest in resource development and 
environmental protection), 2:60948 
ENERGY SOURCES/FORECASTING 
Economic growth and the future, 2:59882 (CONF-760744-) 
Energy sources of the future, 2:59972 (CONF-760744-) 
ENERGY SOURCES/INCOME 
Natural resource revenues: a test of federalism (Book; 18 papers), 


2:59930 
ENERGY SOURCES/LEGAL ASPECTS 
Environmentalist’s view of natural resource development 
(Conflicts of interest in resource development and 
environmental protection), 2:60948 
Role of the federal court in the review process (Impact of CEQ 
ae impact statements on NEPA decisions), 


2: 
ENERGY SOURCES/MEETINGS 
Energy LA: tackling the crisis, 2:59871 
Energy sources for the future, 2:60950 (CONF-760744-) 
Energy technology IV: confronting reality, 2:59997 
ENERGY SOURCES/PUBLIC OPINION 
Energy LA: tackling the crisis, 2:59871 
ENERGY SOURCES/RESEARCH PROGRAMS 
New England assessment of the ERDA plan, 2:59992 (NP-22178) 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 
Environmentalist’s view of natural resource development 
(Conflicts of interest in resource development and 
environmental protection), 2:60948 
ENERGY SOURCES/TAXES 
—— eee revenues: a test of federalism (Book; 18 papers), 
ENERGY SOURCES/TECHNOLOGY ASSESSMENT 
ey: an analysis of world energy technology (Book), 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
Thermal energy storage and utilization system, 2:59600 
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ENERGY STORAGE/REVIEWS 
me. | as 2:59819 


ae and lifestyles, 2:59909 
ENERGY SUPPLIES/COST 

Costs of alternative forms of domestic energy supply: UX travel, 
2:59887 (NP-22255) 

ENERGY SUPPLIES/DECISION MAKING 

Introduction and summary (Awareness of energy problems), 
2:59872 

ENERGY wet ang tS aaa a 
Latent economics, 2:60051 
ENERGY SUPPLIES/ENVIRONMENTAL IMPACTS 

Energy problem continues: impact and implications for urban and 

industrial centers, 2:59910 
ENERGY SUPPLIES/FORECASTING 

Analysis of ET 4 surveys, 2:59985 

Energy ees (Briefs on 33 charts, figures, and graphs), 
2:59974 (LA-UR-77-35) 

Energy situation, 2:59980 (PB-266836) 

Forecast of likely U.S. energy ar ene balances for 1985 
and 2000, and aes for U.S. energy policy. Working 
document, 2:59977 (PB-266240) 

Project Interdependence: U.S. and world energy outlook through 

990 (Congressional Research Service report), 2: 5 
ENERGY SUPPLIES/GLOBAL ASPECTS 

—— tial an analysis of world energy technology (Book), 

2:5 


ENERGY ‘SUPPLIES/GOVERNMENT POLICIES 
Geopolitics of energy. Volume I. ‘1976-2000’. Final report, 
2:59987 (AD-A-038683) 
Geopolitics of energy. Volume II. Overview and options. Final 
report, 2:59988 (AD-A-038684) 
ENERGY SUPPLIES/INDUSTRY 
Energy self-sufficiency prospects for the British Columbia forest 
products industry, 2:60063 (PB-266157) 
Energy user organizations and their role, 2:59983 
ENERGY SUPPLIES/MEETINGS 
Energy LA: tackling the crisis, 2:59871 
ENERGY SUPPLIES/PLANNING 
Energy: keeping our priorities straight, 2:59994 
ENERGY SUPPLIES/PUBLIC OPINION 
Energy LA: tackling the crisis, 2:59871 
ENERGY SUPPLIES/REGIONAL ANALYSIS 
Integrated multi-regional energy and interindustry model of the 
United States, 2:59971 (BNL-22728) 
ENERGY SUPPLIES/SOCIAL IMPACT 
Energy andthe social sciences. A preliminary literature survey, 
2:59883 (COO-4287-2) 
Energy and society: a conceptual mapping. A preliminary 
literature survey (142 references cited), 2:59884 (COO-4287-4) 
Mapping ne on energy and the social sciences. Progress 
(CO0-42 or ao October 1, 1976-September 30, 1977, 2:59886 
ENERGY SUPPLIES/SOCIO-ECONOMIC FACTORS 
Energy problem continues: impact and implications for urban and 
industrial centers, 2:59910 
ENERGY SUPPLIES/STATISTICS 
= —- (Briefs on 33 charts, figures, and graphs), 
4 (LA-UR-77-35) 
ENERGY SUPPLIES/TRADE 
Geopolitics of energy. Volume I. ‘1976-2000’. Final report, 
2:59987 (AD-A-038683) 
ENERGY SUPPLIES/USES 
Efficient use of energy, 2:59986 
ENGINEERED S. SYSTEMS 
See also CONTAINMENT SYSTEMS 
ECCS 
Analog transmitter/trip unit system for engineered safeguard 
sensor trip inputs. Licensing topical report, 2:59728 (NEDO- 


) 
ENGINEERED SAFETY SYSTEMS/PNEUMATICS 
Safety-related control air systems, 2:59433 
ENGINEERED SAFETY SYSTEMS/STANDARDS 
Physical protection for systems and components important to 
safety (BWR, PWR, and HTGR), 2:59430 
GINEERING 


See also NUCLEAR ENGINEERING 
ENGINEERING/PERSONNEL 
Availability of engineering personnel for U.S. energy development 
Ja. 2:59891 (PAE/3794-4) 


EN 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MISCIBLE-PHASE DISPLACEMENT 
Petroleum exploration and production technology, 2:60022 
ENRICHED URANIUM/PROCUREMENT 
National acquisition of sufficient know how to determine 
procurement of natural and enriched uranium, 2:58437 


EPOXIDES/THERMODYNAMIC PROPERTIES 


ENRICHED URANIUM/PRODUCTION 
Uranium enrichment: a — new industry, 2:58471 (ERDA-85) 


ENRICHMENT (ISOTO! 
See ISOTOPE SEPARATION 
ENTITLEMENTS PROGRAM 


Federal Energy Administration rye of the 
Presidential Task Force (Book), 2:60006 —T 
ENTOMOLOGY 
See INSECTS 
NNTRAINMENT/BIOLOGICAL EFFECTS 
Physical effects of entrainment: current research at ORNL, 
2:60930 (ORNL/TM-5948) 
ENVIRONMENT/RADIATION MONITORING 
Implementation of environmental programs for surveillance of 
nuclear installations, 2:59652 
ENVIRONMENTAL IMPACT STATEMENTS 
Assessment of impacts and the preparation of environmental 
impact statements for the licensing of nuclear power plants, 
2:59636 (CONF-760744-) 
ENVIRONMENTAL IMPACTS 
State environmental ——— a compendium of Federal and state 
chat prepared for the Congressional delegations, 2:59915 
ENVIRONMENTAL IMPACTS/GLOBAL ASPECTS 
Global energy demand and related climate change, 2:59911 
(CONF-760744-) 
ENVIRONMENTAL IMPACTS/MANAGEMENT 
Environmental planning process, 2:59916 
ENVIRONMENTAL IMPACTS/MONITORING 
Western energy/environment monitoring study: planning and 
coordination summary, 2:59978 (PB-266256) 
ENVIRONMENTAL IMPACTS/RESEARCH PROGRAMS 
Federal interagency energy/environment R and D program: status 
report III, 2:59912 (EPA-600-7-77-032) 
ENVIRONMENTAL PROTECTION AGENCY 
State environmental programs: a compendium of Federal and state 
a a for the Congressional delegations, 2:59915 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
Environmental effects of energy - abstracts of selected proj 
supported by EPA funds. Interim report, 2:60847 (PB-2 3) 
Federal interagency energy/environment R and D program: status 
report III, 2:59912 (EPA-600-7-77-032) 
ENZYMES 
See also ALKALINE PHOSPHATASE 
AMINOTRANSFERASES 
CHOLINESTERASE 
DEHYDROGENASES 
ESTERASES 
HISTAMINASE 
HYDROLASES 
LIGASES 
NUCLEASES 
PEPTIDE HYDROLASES 
POL YMERASES 
Trichinella spiralis: phospholipase in sensitized mice after 
challenge, 2:60988 
ENZYMES/METABOLISM 
Excision repair in mammalian cells and the current status of 
xeroderma pigmentosum (uv radiation), 2:61018 (CONF- 
770551-1) 
EOSINOPHILS 
Effect of drugs on the eosinophilic leukocyte population of rat 
tissues. II. Cyclophosphamide, 2:61095 
Effect of drugs on the eosinophilic leukocyte population of rat 
tissues. I. Dexamethasone, 2:61096 
Trichinella spiralis: phospholipase in sensitized mice after 
challenge, 2:60988 
Trichinella spiralis: phospholipase in challenged mice and rats, 
2:61003 


EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPIDOTES/DISTRIBUTION 
Investigation of three low-temperature geothermal areas in 
Reykjavik and its neighbour! , 2:58818 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPITHELIUM/NEOPLASMS 
In vivo-in vitro studies of the evolution of epithelial neoplasia, 
2:6097 1 (CONF-770130-1) 
EPITHERMAL NEUTRONS/TRANSMISSION 
Temperature-dependent self-indication measurements in 7°*U 
(Shield at 77, 293, and 873K, 7 to 81 eV), 2:61497 (BNL-NCS- 
22500) 
pet eerste emer set PROPERTIES 
Temperature dependent properties of potting materials. Final 
report, 2:60469 (BDX-613.1519( Rex. 1)) 





EPOXY COMPOUNDS 


EPOXY COMPOUNDS 

See EPOXIDES 
EPSILON RESONANCES 

See ETA-709 RESONANCES 
EPSTEIN-BARR VIRUS 

See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENT: a EQUATIONS 
ag nnn OF STATE 


Lip tape | tation of the equation of state, 2:60511 
EQUATORIAL ELECTROJETS 


See ELECTROJETS 
UILIBRIUM 


remsstrahl 
EQUILIBRIUM PLAS 
——a approaches to the solution ~4 - transport 
energetic ions in a plasma, 2:6 
EQUILIBRIUM PLASMA/ION B INJECTION 
Analytic/numeric hes to the teen oh transport 
uation for energetic ions in a 
ae IBRIUM PLASMA/SYNCHROTR OTRON RADIATION 
hrotron emissivity near the electron cyclotron and upper 
“hybrid frequencies, 2:61691 
UIPMENT 


See also DRILLING EQUIPMENT 
EQUIPMENT/DEMAND FACTORS 
—— requirements of capital, mar.power, materials, and 
pment for selected energy fuiures, 2:59892 (PAE/3794-5) 
EQUIPME? MENT/FAILURE MODE ANALYSIS 
roach to qualitative and quantitative common 


cause eee: ysis for complex systems, 2:60597 (CONF- 


and Bcd of y-vibration and other sidebands in '* * '*Er 
‘Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
tions shifts, mixing; angular distributions 24 MeV), 2:61401 
ERBIUM ‘162/ VIBRATIONAL STATES 
—— of y-vibration and other sidebands in * ** '°Er 
*4Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
transitions shifts, mixing; an; distributions 24 MeV), 2:61401 
ERBIUM 164/ENERGY 
Mand Gd of y-vibration and other sidebands in ** ' 'Er 
‘Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
tions shifts, mixing; angular distributions 24 MeV), 2:61401 
ERBIUM ‘164/ VIBRATIONAL STATES 
et ry of y-vibration and other sidebands in '* '* Er 
‘Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
transitions shifts, mixing; angular distributions 24 MeV), 2:61401 
ERBIUM 164 TARGET/ ALPHA REACTIONS 
Isnd Bd of y-vibration and other sidebands in '®* 1 '°*Er 
‘Gd using the bap reaction (7, M1/E2 mixtures, 
shifts, distributions 24 MeV), 2:61401 


a of y-vibration and other sidebands in '® 1 '®Er 
Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
transitions shifts, mixin distributions 24 MeV), 2:61401 
ERBIUM 166/ENERGY- TRANSITIONS 
ae ting rate 4B-y coincidence system, 2:60792 (BNL- 
ERBIUM 166/VIBRATIONAL STATES 
and Ga of y-vibration and other sidebands in '** 1* tae 
‘Gd using the (c.207) reaction (7, M1/E2 mix 
tions shifts, distributions 24 MeV) 2 2:61401 
ERBIUM 166 TARGET/ REACTIONS 
rand "Gd using y-vibration and other sidebands in ' '* 1% Er 
ad a m4 the (c,2m7) reaction (77, M1/E2 mixtures, 
distributions 24 MeV), 2:61401 
ERBIUM 168 ice TARCEL REACTIONS 
— of y-vibration and other sidebands in '* ** '*Er 
Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
transitions shifts, a 24 MeV), 2:61401 
ERBIUM ALLO ic 
Influence of crystal tt ien ein dtin Manant behantor of 
ErAk, 2:60356 (IS-M-81) 
COMPOUNDS/CHEMICAL PROPERTIES 


ic form factors of rare earth ions, 2:61240 
STRUCTURE 


ISOTO! 
Use of the method of two-step photoionization and 
for the study of the hfs of odd isotopes, 2:61214 
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ERBIUM ISOTOPES/LASER ISOTOPE SEPARATION 
by two-step selective 
(UCRL-Trans-1 1252) 
TES/CHEMICAL REACTION KINETICS 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. 3. The rare 
earth nitrates, 2:60540 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/BIOCHEMISTRY 
Significance of different dehydrogenase components to radiation- 
induced impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 
ERYTHROCYTES/BIOLOGICAL RADIATION EFFECTS 
Damage to human blood cells caused by 200 keV triton 
bombardment, 2:61045 
ERYTHROPOIETIN/PURIFICATION 
Purification of aa erythropoietin, 2:60961 
ESCHERICHIA LU BIOCHEMISTRY 
Physiological ae mses aa Escherichia coli to far-ultraviolet 
radiation, 2:61027 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Physiological _ of Escherichia coli to far-ultraviolet 
radiation, 2:61 
ESCHERICHIA COLI/PHOTOCHEMISTRY 
Physiological res; of Escherichia coli to far-ultraviolet 
— 2:61 


See also CHOLINESTERASE 
ESTERASES/MEASURING METHODS 
Discrimination of proliferating from nonproliferating cells and 
single-cell enzyme measurements with flow systems, 2:60973 
(LA-UR-77-1489) 
ESTUARIES/BENTHOS 
Benthic food budget for the grevelingen estuary, The Netherlands, 
and a consideration of the mechanisms causing high benthic 
secondary production in estuaries, 2:60901 
Community structure of the macrobenthos associated with 
seagrass of the Indian River Estuary, Florida, 2:60905 
Marine = communities of the Sapelo Island, Georgia 
region, 2:60907 
ESTUARIES/COMMUNITIES 
Community bio of intertidal macrofauna inhabiting sandbars 
in the North Inlet area of South Carolina, U.S.A., 2:60908 
New look at the zonation of benthos along the estuarine gradient, 


2:60900 
ESTUARIES/DIAGENESIS 
Influence of colonizing benthos on physical Lay and 
chemical diagenesis of the estuarine seafloor, 2:60896 
ESTUARIES, LOGY 
Competition, coexistence and character displacement in mud snails 
(Hydrobiidae), 2:60955 
ESTUARIES/GEOLOGIC DEPOSITS 
Colville River and the Beaufort Sea: some interactions, 2:61109 
Riverbank forms of the Colville River delta, 2:61111 
ESTUARIES/NUTRIENTS 
Breakup flooding and nutrient source of Colville River delta 
during 1973, 2:60913 
Regeneration of nitrogenous nutrients in Arctic Alaskan estuarine 
waters, 2:60914 
ESTUARIES/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
S gnicance f break the biocl f the Mac 
igni of sprin, up to ioclimate of the kenzie 
iver delta, 2:611 fo . 
ESTUARIES/WATER POLLUTION 
Auto- and crosscorrelograms of particulate trace metals in the 
Rhine estuary, Southern Bight and Dutch Wadden Sea, 2:60923 
Distribution model for particulate trace metals in the Rhine 
estuary, Southern Bight and Dutch Wadden Sea, 2:60922 
ESTUARIES/ZONES 
ae at the zonation of benthos along the estuarine gradient, 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES/PARTICLE PRODUCTION 
Isobar formalism and one pion exchange partial-wave cross 
sections in aN m7N (L-S coupling; unitarity, analyticity, 
+7 eau 2:61299 (TID-27571) 


See ACETALDEHYDE 
,2-ETHANEDIAL 
See GLYOXAL 
See ACETYLENE 
IEHYDE 
See ACETALDEHYDE 
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ETHYLENE/DENSITY 

Density of li ae ethylene at phase equilibrium curves, 2:58331 

Experimental determination of the density of liquid ethylene 
within the tem — range of 104-220 K at the pressures of up 
to 600 bar, 2:583 

ETHYLENE/PRODUCTION 
Economics of naphtha versus gas cracking, 2:58384 
Vacuum gas oil =a 2:582 
ETHYLENE/PYROLY: 

Mechanism of the ieaaaadin of ethylene at low pressure on 
the surface of rhenium ribbon at high temperature. II, 2:58597 
(BNWL-tr-254) 

ETHYLENE/THERMODYNAMIC PROPERTIES 

Experimental determination of the density of liquid ethylene 
within the = range of 104-220 K at the pressures of up 
to 600 bar, 2:5 

ETHYLENE POLYMERS 
See POLYETHYLENES 


YNE 
See ACETYLENE 
EUROPE 

See also BELGIUM 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
NETHERLANDS 
POLAND 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 


USSR 
EUROPE/COAL LIQUEFACTION 
Production of liquid fuels from coal in Europe and Africa, 2:57930 
EUROPE/FUEL REP ING PLANTS 
Present status of ager | technology: basic outlines of large 
reprocessing plants, 2:584' 
EUROPE/HEAT FLOW 
i flow, temperature distribution, and geothermal models in 
Europe: some tectonic implications, 2:58886 
EUROPE/HYDROELECTRIC POWER 
Expected summer energy production of european countries 
jetermined by means of snow depth measurements and runoff 
forecasts, 2:58613 
EUROPE/NATURAL GAS FIELDS 
Geological factors controlling Rotliegend gas accumulations in 
the Mid-Euro Basin, 2:58369 
EUROPE/NA 
Problems in treatment and production of sour natural gas from 
ultra deep wells, 2:58383 
EUROPE/OIL FI 
Comparative study of the formation an expulsion of petroleum in 


ee ard pe —-. 2:58083 


» ~ also COMMON MARKET 
EUROPEAN COMMUNITIES/INFORMATION CENTERS 
Permanent directory of energy information sources in the 
Euro community, 2:59870 (EUR-5425e) 
EUROPI ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
EUROPIUM 148/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 148, 2:61382 
EUROPIUM COMPOUNDS/MAGNETIC PROPERTIES 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
EUROPIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Separation of lanthanide isotopes by two-step selective 
a 2:60548 (UCRL-Trans-1 1252) 
EUROPIUM NITRIDES/OPTICAL PROPERTIES 
a growth of rare earth intermetallic compounds, 


EUROPIUM OXIDES/PHASE TRANSFORMATIONS 
Mixed valence europium perovskites in the system Eu-Ta-O, 
2:60451 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCAVATION/MATHEMATICAL MODELS 
Controlled blasting calculations and experiments, 2:60743 (UCRL- 


yes release for mechanical damage evaluation, 
-77-829) 
EXHAUST GASES/GAS FLOW 

Measurement of unsteady temperature of exhaust gases, 2:60235 


2:59722 (LA- 


FELDSPARS/OPTICAL PROPERTIES 


EXHAUST GASES/TEMPERATURE MEASUREMENT 
a of unsteady _ ture of exhaust gases, 2:60235 
CTOR-2 


PROGRAMS 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/DETONATIONS 
Technical support in electronic fuze explosive trains, 2:60826 
(UCID-17493) 
EXPLOSIVES/IMPACT TESTS 
Electric gun: a versatile tool for studying explosive initiation, 
2:60827 (UCRL-52000-76-8) 
EXTRACTION COLUMNS/PERFO) TESTING 
Flooding and mass transfer in Goodloe-packed columns, Part 2 
(HTGR), 2:59236 (ORNL/MIT-253) 


See also CRYSTALLINE LENS 
EYES/BIOLOGICAL RADIATION EFFECTS 
Cataract-inducing threshold dosage of fast neutrons (Rabbits), 
2:61064 


FAILURE MODE ANALYSIS 
Computer aided approach to qualitative and quantitative common 
= =" analysis for complex systems, 2:60597 (CONF- 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST MAGNETOACOUSTIC WAVES/ABSORPTION 
Cyclotron absorption of fast magnetosound waves in the TM-1- 
VCh tokamak in the presence of a small portion of resonance 
ions, 2:61720 
FAST NEUTRONS/NEUTRON FLUX 
Assessment and evaluation of sodium cross sections on the basis of 
integral flux measurements, 2:61498 (BNL-NCS-22500) 
FAST NEUTRONS/THRESHOLD DOSE 
a at threshold dosage of fast neutrons (Rabbits), 
:61 
FASTENERS/STANDARDIZATION 
Preferred parts concept: making metric conversion pay, 2:61817 
(UCRL-52000-76-8) 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/COMPARATIVE EVALUATIONS 


New trends in nuclear | green development, 2:59380 
FBR TYPE REACTOR: yNEUTRON SPECTRA 


Calculation of fast beep pe, 359375 

FBR TYPE REACTORS, CTOR COOLING SYSTEMS 
Nuclear power plant (Patent), 2:59374 

FEDERAL REPUBLIC OF G 


ERMANY 
See GERMAN FEDERAL REPUBLIC 
LANTS/RADIOACTIVE WASTE 
PROCESSING 


Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: conversion of recycle uranium to UF¢, 2:58545 (ORNL/ 
NUREG/TM-37) 

FEEDWATER/CORROSIVE EFFECTS 

Optimal corrective feedwater ireatment for supercritical power 

generating units, 2:58991 
FEEDWATER/WATER CHEMISTRY 
Optimal corrective feedwater treatment for supercritical power 


ae poe units, 2:58991 
FEEDW. TERS/PRESSURE DROP 
Analysis of drain pumping — for nuclear power plants under 
transient turbine loads, 1 2:596 
FELDSPARS/DISSOLUTION 
Kinetics of dissolution of alkali feldspars at 25°C. and 1 atm. 
PCOz, 2:58907 
FELDSPARS/OPTICAL PROPERTIES 
I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 





FERMI LEVEL/PRESSURE DEPENDENCE 


FERMI LEVEL/PRESSURE DEPENDENCE 
Role of pressure in the study of the FERMI surface, 2:60362 
(SAND-77-0978C) 
Studies of electron transitions using solid He pressure techniques, 
2:60494 (SAND-77-0989C) 


TES 
See IRON OXIDES 
be ay ta ie yg 
An experimental study of magnetic materials an magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 


(AD-A-039898) 
IELECTRIC MATERIALS/STRESSES 
Stress effects in ferroelectric ceramics, 2:60458 (SAND-77-0066C) 
FERROMAGNETIC MATERIALS/USES 
Recent developments of soft magnetic materials, 2:60359 (IS-M- 


FERTILE MATERIALS 
(Materials containing nuclides capable of being transformed into 
fissile nuclides by neutron capture.) 
FERTILE MATERIALS/SO IG 
Fluidized-bed gas classification of high temperature gas-cooled 
reactor resizes BS 2:58494 
(OLOGICAL EFFECTS 
Fertilizer induced morphological and chemical anpome ofa 
uaking Aspen s in interior Alaska, 2:608 
REA IR/CONSTRUCTION 
Cost/schedule performance measurement system utilized on the 
Fast Flux Test Facility project, 2:59685 
FFTF REACTOR/CONTROL ROOMS 
FSAR Q; responses s' es’ 7, 2:59397 (HEDL-TI-75001-1) 


FFTF REACTOR/CO 
On-line radiometric analysis of FFTF’s cover gas: basic analytical 
DETECTION 


ysis O 
features, 2:59657 (CONF-760503-P2) 
FFTF REACTOR/FAILED 
FFTF fuel failure detection and characterization by cover gas 
monitoring. Final report, 2:59659 (HEDL-SA-1183) 
FFTF REA ‘OR/FUEL ELEMENTS 
FSAR Q; responses, supplement 3, 2:59719 (HEDL-TI-75001-8) 
FFTF REACTOR/IN-SERVICE INSPECTION 
FFTF surveillance and in-service inspection, 2:59658 (HEDL- 
6252) 
FFTF REACTOR/PERSONNEL 
FFTF training program, 2:59673 
FFTF REACTO WER DISTRIBUTION 
FSAR Q; responses, supplement 8, 2:59719 (HEDL-TI-75001-8) 
FFTF REACTOR/RADIATION PROTECTION 
FSAR Q; responses supplement 7, 2:59397 (HEDL-TI-75001-1) 
FFTF REACT! OR/REACTIVITY 


Subcritical reactivity monitoring in the Fast Flux Test Facility 
prior to power operation, 2:59661 (HEDL-TME-76-90) 
REACTOR/REACTOR Some MPONENTS 
Core engineering. Technical p ee pee. January, February, 
March 1977, 2: 59662 (HEDL-TME-71-46 
rr? of revisions to FFTF FSAR, 2:59398 (HEDL-TI- 
FFTF REACT a pone ik CORES 
Core moms hy gress report, October, November, 
December 1976, 2:59660 30600 CED TRE 76-38) 
FFTF REACTOR/REACTOR INTERNALS 
Computer modeling of flow induced in-reactor vibrations, 2:59681 
FFTF CTOR/REACTOR KINETICS 
a of revisions to FFTF FSAR, 2:59398 (HEDL-TI- 
FFTF REACTOR/REACTOR SAFETY 
FSAR Q; responses, su a 8, 2:59719 (HEDL-TI-75001-8) 
FFTF REACTOR/REA R START-UP 
FFTF startup plan, 2:59672 
sae pe REAC TOR/SHIELDING 


Rescuber 1946 2 2:59660 bal progres repo L-TME- 76-38) 


FIBERS/COMBUSTION en rte 
"Coal mine combustion a of conveyor belts (4 
references), 2:57969 (BM-RI-8235) 
FILAMENT CRYSTAL COUNTERS 


(Gamma counter filled with crystalline argon, xenon, methane, etc. at 
cryogenic temperatures. ) 
FILAMENT CRYSTAL ee 
Solid argon ionization chamber, 2:6080 


See also AIR FILTERS 
OPTICAL FILTERS 
Method for the removal of radioactive noble 


October, November, 


Error estimates for adaptive finite element computations, 2:61838 
(ORO-3443-67) 
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FIREPLACES/MODIFICATIONS 
Fireplace stove (Patent), 2:60087 
FIRST WALL/MATERIALS 


G 
Thermal Shock Experiment (TSEX): a “proof-of-principle” 
evaluation of the use of electron beam heating to simulate the 
thermal mechanical environment anticipated for the first wall of 
bh Reference Theta-Pinch Reactor (RTPR), 2:61803 (LA-6861- . 


MS) 
FIRST WALL/STRESSES 
First wall response to energy deposition in conceptual laser-fusion 
reactors, 2:61753 
SCHER-TROPSCH SYNTHESIS/AIR POLLUTION 
CONTROL 
Emissions from coal conversion processes (5 refs.), 2:57907 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Sulfur poisoning of catalysts. Quarterly progress repo: 
January-31 - 1977 (Fe2C; FesC; FesO,; 15 oe), 4 57886 
(PERC-0060- 
HES 


See also TROUT 
FISHES/AQUACULTURE 
Integration of thermal and food processing residuals into a system 
for commercial culture of reed aca shrimp (power plant waste 
heat utilization in aquaculture). Volume I. Final report 1 Jul 74- 
31 Oct 76, 2: “61010 (PB-266927) 


FISHES/BIOLOGICAL STRESS 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
Progress report, 1 October 1974-30 September 1977, 2:60887 
(COO2 502-14) 
FISHES/CONTAMINATION 
——— levels in freshwater fish of the state of South Carolina, 
2:61 


FISHES/ENTRAINMENT 
=< <Te models in entrainment research, 2:61098 (CONF- 
-1 
FISHES/MORTALITY 
Introductory remarks, 2:61076 (CONF-770501-3) 
Physical effects of enirainment: current research at ORNL, 
2:60930 (ORNL/TM-5948) 
FISHES/TEMPERATURE DEPENDENCE 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
Annual pro; Pier report, 1 July 1976-30 September 1977 
(Ecology of Par Pond, Savannah River Reservation), 2:60929 
(COO-2502-13 
FISHES/ TEMPERATURE EFFECTS 
Acute toxicity of zinc, cadmium, and chromium to the marine 
fishes, yellow-eye mullet (Aldrichetta forsteri C. and V.) and 
small-mouthed hardyhead (Atherinasoma microstoma Whitley), 
2:60911 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. 
FISSILE MATERIALS/CRITICALITY 
Surface density and density analog models for criticality in arrays 
of fissile materials, 2:60625 
— of calculational methods for nuclear criticality safety, 
2: 
FISSILE MATERIALS/SORTING 
Fluidized-bed gas classification of high temperature gas-cooled 
reactor fuel icles, 2:58494 
FISSILE MA IALS/THEFT 
American national standard physical protection of special nuclear 
material within a facility, 5. 58565 
FISSION CHAMBERS 
Multilayer ionization fission chamber with cooling of the fissile 
targets down to 77°K (For measuring neutron cross sections of 
fissionable nuclei), 2:60789 (LA-tr-77-35) 
FISSION FRAGMENTS/KINETIC ENERGY 
Fission it measurements: double energy measurements, 
2:61439 (BNL-NCS-22500) 
FISSION FRAGMENTS/MASS NUMBER 
Fission fi it measurements: double energy measurements, 
2:61439 (BNL-NCS-22500) 
FISSION FRAGMENTS/RANGE 
lence of SSTR asymptotic sensitivity, 
L-TME-75-130) 
FISSION NEUTRONS 
See also DELAYED NEUTRONS 
PROMPT NEUTRONS 
FISSION NEUTRONS/MULTIPLICITY 
Nu-bar of *°*Cf, 2:61447 (BNL-NCS-22500) 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
LOFC fission product release and pi ivity calculations 
for Rd agg or reactors, 2:59233 (LA-UR-77-1569) 
Oceanic diffusion of a severe accidental radionuclide release from 
a subsea nuclear power plant, 2:59773 
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FISSION PRODUCTS/ACTIVATION ANALYSIS 
BIG-10 fission ee eneration and reaction rates, 2:61453 
(HEDL-TME-75-130 
— PRODUCTS/AFTER-HEAT 
“=o of measured and calculated decay heat from products 
U thermal fission, 2:61440 (BNL-NCS-22500) 
ale heat from products of 7**U thermal fission by fast-response 
boil-off calorimetry, 2:61445 (BNL-NCS-22500) 
Evaluation of fission product afterheat. Quarterly report, January 
I 1977-March 31, 1977 (BWR; PWR), 2:59140 REG-0018- 


) 
Fission product beta and gamma energy release. Quarterly 
_ ess report for January-March 1977, 2:61466 (ORNL/ 
EG/TM-121) 
FISSION PRODUCTS/ENERGY YIELD 
Decay heat measurements by fast-r ree boil-off calorimetry 
(BWR; PWR), 2:59724 (LA-UR-77-1758) 
Uncertainties in fission product decay-heat calculations, 2:59545 
FISSION PRODUCTS/ ION PRODUCT RELEASE 
Evaluation of fission product afterheat. Quarterly report 1 Oct 76- 
31 Dec 76, 2:59542 (PB-267578) 
FISSION PRODUCTS/FISSION YIELD 
Fast reactor fission yields, 2:61449 (BNL-NCS-22500) 
Fission product yields in monoenergetic neutron fission of °*U 
(i.5 to 7.7 MeV), 2:61438 (BNL-NCS-22500) 
FISSION PRODUCTS/GAMMA SPECTROSCOPY 
Determination of fission product and heavy metals inventories in 
FTE-4 fuel rods by a grind-burn-leach flowsheet, 2:58486 
(ORNL/TM-5756) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by any 


process.) 
See also FERTILE MATERIALS 
FISSILE MATERIALS 
FISSIONABLE MATERIALS/NEUTRON REACTIONS 
Multilayer ionization fission chamber with cooling of the fissile 
targets down to 77°K, 2:60789 (LA-tr-77-35) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLASHED STEAM SYSTEMS/SUPERHEATERS 
Application of conventional superheaters in geothermal power 
a. 2:58854 (COO-4051-8(App.C)) 


See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Analysis, design, and thermal performance testing of a heat pipe 
flat plate collector, 2:58761 
FLAT PLATE COLLECTORS/GLASS 
Performance of Lexan vs. ordinary glass as glazing materials for 
flat-plate solar collectors, 2:58767 
FLAT PLATE COLLECTORS/GLAZES 
Performance of Lexan vs. ordinary glass as glazing materials for 
flat-plate solar collectors, 2:58767 
Teflon nd fluorocarbon film for flat plate solar collectors, 
2:587 
FLAT PLATE COLLECTORS/MATHEMATICAL MODELS 
Detailed model of flat plate solar collectors, 2:58760 
Performance analysis and experience = = plate collector with 
absorber operating in a vacuum, 2:5876. 
FLAT PLATE COLLECT ORS/ PERFORMANCE 
Analysis, design, and thermal performance testing of a heat pipe 
flat plate collector, 2:58761 
Design and construction of a residential solar heating system at 
Fermilab, 2:58721 
Performance analysis and experience for flat plate collector with 
absorber operating in a vacuum, 2:58762 
Performance analysis of a black liquid absorbing collector 
(BLAC), 2:58764 
Re-evaluation of flat plate solar panels in use for twenty years, 
2:58773 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Experimental performance study of a 40 m? vacuum flow flat plate 
solar collector array, 2:58763 
Performance and analysis of an open fluid-film solar collector 
(Silicone oil fluid), 2:58765 
. collection at different temperatures “ee ae collector 
pes under various orientation methods, 2:58776 
F LAT PLATE COLLECT" ORS/ SIMULATION 
Simplified method for calculating required solar collector array 
size for s heating, 2:58779 
FLAT PLATE COLLECTORS/SIZE 
Simplified method for as required solar collector array 
size for space heating, 2:58779 
FLAT PLATE COLLECTORS/THERMAL ANALYSIS 
Thermal analysis of a flat-plate solar collector; short and — 
term effects of a thin-film coated cover plate, 2:58749 (CO 
7708 18-1) 
FLORIDA/ENERGY SOURCES 
Sources of energy used in Florida: 1960-1973, 2:60008 (NP-22233) 


FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 


FLORIDA/GEOTHERMAL EXPLORATION 
Geothermal exploration from deep-well data, 2:58826 
FLOW BLOCKAGE 
Blockages in LMFBR fuel assemblies: a review of experimental 
and theoretical studies, 2:59743 (ORNL/TM-5839) 
FLOW BLOCKAGE/HEAT TRANSFER 
Analysis of the formation of local coolant blockages in sodium- 
cooled fast breeder reactors, 2:59372 (EURFNR-1394) 
FLOW BLOCKAGE/HYDRAULICS 
Analysis of the formation of local coolant Stee at - sodium- 
cooled fast breeder reactors, 2:59372 (EURFNR-1394) 
FLOWERS/BIOLOGICAL RADIATION EFFECTS 
Exposure of hothouse cucumber seeds to gamma radiation as a 
means of increasing productivity, 2:61038 
FLO ESIGN 
Apparatus for monitoring two-phase flow (Patent; PWR), 2:59193 
Development of an in-core flow meter for the LMFBR, 2:59309 
(CONF-760503-P2) 
Flow measurement by ultrasonic method (LMFBR), 2:59310 
(CONF-760503-P2) 
Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 
FLOWMETERS/PERFORMANCE TESTING 
Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 
FLUE GAS/CLEANING 
Evaluation of ceramic filters for high-temperature/high-pressure 
fine particulate control. Final report Dec 75-Jun 76, 2:59003 
(PB-266093 
FLUE GAS/DENITRIFICATION 
Results of testing a pilot apparatus for removing solid particles 
before the regenerative airheater of an oil burning plant, 2:58998 
FLUE GAS/DESULFURIZATION 
Analysis and simulation of recycle soz-lime slurry in TCA 
(turbulent contact absorber) scrubber system. Final report Jun 
74-Aug 76, 2:59004 (PB-266104) 
Berbgau-Forschung process for the desulphurization of flue gases, 
2:57959 


Desulphurization and purification of gases, 2:58292 
Evaluation of the General Motors’ double alkali SO2 control 
system. Final report Mar 1974-Aug 1976, 2:57954 (PB-263469) 
Sulfur control for coal combustion, 2:60018 
FLUE GAS/HEAT RECOVERY 
Energy recovery and storage system (Patent), 2:58994 
FLUE GAS/OXIDATION 
Controlled CO emissions from fluid catalytic cracking units: 
theoretical and commercial aspects, 2:58231 
FLUE GAS/PARTICLES 
Composition and size distribution of in-stack particulate material 
at a coal-fired power plant (33 refs.), 2:60518 
FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 
FLUID MECHANICS/TWO-DIMENSIONAL CALCULATIONS 
Numerical methods for the first biharmonic equation and for the 
two-dimensional Stokes problem, 2:61247 (SU-326-P30-53) 
FLUIDIZED BED/DESIGN 
Fluidization characteristics of coal gasification materials (41 refs), 
2:57855 (CONF-761 109-14) 
FLUIDIZED BED/MULTIPHASE FLOW 
Dispersion in a three-phase fluidized bed, 2:60600 (ORNL/MIT- 
250 


FLUIDIZED BED/OPERATION 
Determination of operating parameters and dissolved oxygen 
concentration profile in a tapered, fluidized bed, 2:60733 
(ORNL/MIT-255) 
FLUIDIZED BED/PERFORMANCE 
Critical rate of fluidization of the pulsating bed of a fine granular 
material, 2:60740 
FLUIDIZED BED/PERFORMANCE TESTING 
Determination of operating parameters and dissolved oxygen 
concentration profile in a tapered, fluidized bed, 2:60733 
(ORNL/MIT-255) 
Dispersion in a three-phase fluidized bed, 2:60600 (ORNL/MIT- 
250 


FLUIDIZED-BED COMBUSTION/BIBLIOGRAPHIES 
Summary evaluation of atmospheric pressure fluidized bed 
combustion applied to electric utility large steam generators. 
a II. Appendices (645 refs), 2:58013 (EPRI-FP- 


8(Vol.2)) 
FLUIDIZED-BED COMBUSTION/MATHEMATICAL 
MODELS 


Coal power and combustion. Quarterly report, October-December 
1976, 2:58014 (ERDA-76-94/4) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Coal power and combustion. ly report, October-December 
1976, 2:58014 (ERDA-76-94/4) 





FLUIDIZED-BED COMBUSTION/REVIEWS 


FLUIDIZED-BED COMBUSTION/REVIEWS 

Summary evaluation of atmospheric pressure fluidized bed 
combustion applied to electric utility large steam generators. 
Volume I. Final report, 2:58012 (EPRI-FP-308(Vol.1)) 

FLUIDIZED-BED COMBUSTION/SOLID WASTES 

Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report for month of 
June 1977, 2:57953 (FE-2549-7) 

FLUIDIZED-BED COMBUSTORS/ADSORBENTS 

Regeneration of lime for fluidized-bed combustion with carbon, 
with silica, and with coal ash (6 refs), 2:57941 (BNL-22680) 

FLUIDIZED-BED COMBUSTORS/CORROSION 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Centrifugal fluidized combustion of coal. Quarterly report, 
January-March 1977 (2 refs), 2:58016 (FE-2516-2) 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

Pressurised fluidised bed combustion. Monthly technical progress 
report, May 1977, 2:58015 (FE-1511-41) 

Summary evaluation of atmospheric pressure fluidized bed 
combustion applied to electric utility large steam generators. 
Volume II. Appendices (645 refs), 2: 58013 (EPRI-FP- 
308(Vol.2)) 

FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
design for an atmospheric fluidized-bed direct 
combustion power generating plant. Phase I. Commercial plant 
conceptual design. Quarterly report, January 3-April 30, 1977, 
2:58966 (FE-2583-4) 

Evaluation of pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, June 30-September 30, 1976, 2:58952 (FE-2371-5) 

FLUIDIZED-BED COMBUSTORS/REVIEWS 

Summary evaluation of atmospheric pressure fluidized bed 
combustion applied to electric utility large steam generators. 
Volume I. Final report, 2:58012 (EPRI-FP-308(Vol.1)) 

FLUIDIZED-BED COMBUSTORS/TESTING 

Centrifugal fluidized combustion of coal. Quarterly report, 
January-March 1977 (2 refs), 2:58016 (FE-2516-2) 

Coal power and combustion. Quarterly report, October-December 
1976, 2:58014 (ERDA-76-94/4) 


UIDS 
See also CRYOGENIC FLUIDS 
GEOTHERMAL FLUIDS 
UIDS 


LIQ 

FLUIDS/COMPRESSIBILITY 

Bulk distribution functions and fluctuation theorems, 2:61249 
FLUIDS/DIELECTRIC PROPERTIES 

Effective field of a dipole in polarizable fluids, 2:61250 
FLUIDS/DISTRIBUTION FUNCTIONS 

Bulk distribution functions and fluctuation theorems, 2:61249 
FLUIDS/INTERMOLECULAR FORCES 

Theory for site-site pair distribution functions of molecular fluids. 

II. Approximations for the Percus-Yevick site-site direct 


Phantom fluorescent tube, 2:60097 
FLUORESCENT LAMPS/PERFORMANCE 
Phantom fluorescent tube, 2:60097 
FLUORIDES/BIOLOGICAL EFFECTS ‘| 
Cytogenetic investigations on leucocytes of cattle intoxicated with 
fluoride, 2:61091 
FLUORIDES/CHEMICAL REACTION KINETICS 
Study of kinetics and mechanism of interaction of fluoride-bearing 
waters and carbonates rocks (dynamic pattern), 2:58908 
/ON-LINE CONTROL SYSTEMS 
Microscope fluorometer with sequence control and a PDP-8/E 
computer. Software. Cytofluorometric analysis CYFLAN 108. 
description, 2:60822 (LA-tr-76-14) 
FLUO TH HAZARDS 


Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 


—— 
FLUO IN REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
FLUORINE COMPOUNDS/BIOLOGICAL EFFECTS 


gy eee yg nt pide ag 
Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 
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FLY ASH/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-781 


94) 
FLY ASH/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
FLY ASH/CHEMICAL REACTIONS 
Regeneration of lime for fluidized-bed combustion with carbon, 
with silica, and with coal ash (6 refs), 2:57941 (BNL-22680) 
FLYWHEELS/DESIGN 
Design and construction of flywheels from anisotropic materials 
(Patent), 2:59823 
Flywheel electric motor hybrid power train for electric vehicles, 
2:60202 (CONF-770430-P4(Draft)) 
Multi-rim flywheel (Patent), 2:59822 
FLYWHEELS/FABRICATION 
Design and construction of flywheels from anisotropic materials 
(Patent), 2:59823 
FLYWHEELS/USES 
Application of passively or actively magnetically suspended 
flywheels in satellites with appendages (comparison system 
study). Final report, 2:60593 (BMFT-FB-W-76-20) 
Battery-flywheel power system for an urban automobile, 2:60204 
(CONF-770430-P4(Draft)) 
Experimental evaluation of a flywheel energy management 
automobile, 2:60201 (CONF- 770430-P4(Draft)) 
Flywheel-battery hybrid power system: a concept to improve 
electric vehicle performance, 2:60203 (CONF-770430- 


P4(Draft)) ’ 

Flywheel electric motor hybrid power train for electric vehicles, 
2:60202 (CONF-770430-P4(Draft)) 

Four or electric vehicle design, 2:60193 (CONF-770430- 


Hybrid heat engine propulsion for urban buses, 2:60199 (CONF- 
770430-P4(Draft)) 

New look at flywheel propulsion for urban transit buses, 2:60205 
(CONF-770430-P4(Draft)) 

Theoretical performance upgrading of the E.V.A. electric vehicle: 
by use of a flywheel/battery hybrid power train system 
Saban) Associates (E.V.A.)), 2:60206 (CONF-770430- 

FNR REACTOR/REACTOR OPERATION 
Phosphorous ome orenges ~ S of floatzone silicon by thermal-neutron 


FOAMS/FABRICATION 
High temperature s syntactic foam, 2:60470 (BDX-613-1534(Rev.)) 
FOAMS/THERMAL CONDUCTIVITY 


Lg fone syntactic foam, 2:60470 (BDX-613-1534(Rev.)) 


See HARTREE-FOCK METHOD 
FOILS/SURFACE COATING 
Gas phase deposition of insulating films, 2:60721 (BMFT-FB-T-76- 


66 
FOOD INDUSTRY/ENERGY pet eg 
Energy conservation in the meat eo = lustry. Phase 1 
report, June 1 1976-December 31, 1976, 0143  (ORO-5097- 2) 
FOOD PROCESSING/ENERGY CONSERVATI 
Energy conservation in the meat eS ustry. Phase 1 
report, June 1 1976-December 31, 1976, 2:60143 43 (ORO-3097- 2) 
FORD NUCLEAR REACTOR 
See FNR REACTOR 


ternational Bi i ecosystem analysis studies, 
2:60866 (US/IBP-77/ i(Vol4XNo.4) 
FORESTS/BIOLOGICAL RADIATION EFFECTS 
Response of a forest ecotone to ionizing radiation. 
October 15, 1976-October 14, 1977, 2:61029 (COO-2283-8) 
RMALDEHYDE/PHOTOCHEMISTRY 


FO 
Calculation of selected photolytic rate constants over a diurnal 


Ty a comrens eee. 2:60844 (PB-266739) 


REA 
See RAPSODIE REACTOR 


FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/ADDITIVES 
Combustion additives for pollution control - a state-of-the-art 
sees) Final task report May 1972-Dec 1975, 2:60735 (PB- 
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FOSSIL FUELS/COMBUSTION 

Determination of atmospheric gaseous and particulate sulfur 

pee swe (Atmospheric SO, sampling, calibration, and data 
‘ocessing), 2:60834 (BNL-23103) 
FOSSIL FUELS/CONSUMPTION RATES 

A user’s guide to the M.1.T. world energy demand data base. Part 

II. Data index., 2:59979 (PB-266830) 
FOSSIL FUELS/DESULFURIZATION 

Desulphurization of fossil fuels during combustion in fluidized 

beds of lime particles, 2:58020 
FOSSIL FUELS/ECONOMICS 

Modern approach to fossil fuels (Considering increased value of 

energy in relation to other resources), 2:60009 
FOSSIL FUELS/ENERGY SOURCE DEVELOPMENT 

1978 ERDA authorization: fossil fuels. Volume II. Hearings 
before the Committee on Science and Technology, U.S. House 
of Representatives, Ninety-Fifth Congress, First Session, 
February 23; March 1, 1977, 2:60011 

FOSSIL FUELS/ENVIRONMENTAL EFFECTS 

Determination of atmospheric gaseous and particulate sulfur 
compounds (Atmospheric SO2 sampling, calibration, and data 
processing), 2:60834 (BNL-23103) 

FOSSIL FUELS/FLUIDIZED-BED COMBUSTION 

Desulphurization of fossil fuels during combustion in fluidized 
beds of lime particles, 2:58020 

FOSSIL-FUEL POWER PLANTS/AIR HEATERS 

Effectiveness of employing means of preheating air at existing 

thermal power stations, 2:58990 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

Conventional power plants--white elephants, 2:58996 

Social effects of atmospheric emissions, 2:58 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Computer codes for processing data from coal-fired power plants 
(PROGE, PROGX, PROGW, FM77, and FM88 Computer 
Codes), 2:59005 (UCID-17473) 

Emission control in power plants and industrial furnaces, 2:59006 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Conceptual design for an atmospheric fluidized-bed direct 
combustion power generating plant. Phase I. Commercial plant 
conceptual design. Suarterly report, January 3-April 30, 1977, 
2:58966 (FE-2583-4) 

Experiences gained with a gas/oil fired boiler in Arzberg power 
plant, 2:58944 

Field investigation of emissions from commercial boilers, 2:59007 

FOSSIL-FUEL POWER PLANTS/CO-GENERATION 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

FOSSIL-FUEL POWER PLANTS/CONVERSION 

= conversion problems from the industrial users viewpoint, 
2:59962 

FOSSIL-FUEL POWER PLANTS/CYCLONE SEPARATORS 

Results of testing a pilot apparatus for removing solid particles 

before the regenerative airheater of an oil burning plant, 2:58998 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Energy rye Alternatives Study (ECAS) General Electric 
I. Final report. Volume III. Energy conversion 

subsystems and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Coal technology program progress report for June 1977, 2:57838 
(ORNL -6003) 

Conventional power plants--white elephants, 2:58996 

Cost comparison between base-load coal-fired and nuclear plants 
in the mid-term future, 2:60031 (CONF-760744-) 

Economic considerations in selecting a nuclear versus coal-fired 
plant, 2:59455 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part I. -cycle gas turbines (Using coal or coal- 
derived fuels), 2:58953 iN- 7623680 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part 2. Closed turbine cycles (Using or coal- 
derived fuels), 2:58954 (N-76-23681) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct energy conversion cycles (Using coal 
or coal-derived fuels), 2: 58955 Ww. 76-23682) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 

and balance of plant (Using coal or coal-derived fuels), 2:58957 
iN 76-23685) 


FOSSIL-FUEL POWER PLANTS/STEAM CONDENSERS 


FOSSIL-FUEL POWER PLANTS/ENERGY CONSERVATION 
Energy and maintenance savings by use of fuel and fireside 
additive pro 2:58358 
FOSSIL-FUEL POWER PLANTS/ENERGY STORAGE 
Thermal energy storage and utilization s , 2:59600 


FOSSIL-FUEL POWER PLANTS, ONMENTAL 
EFFECTS 


or uter codes for processing data from coal-fired power plaats 
PROGE, PROGX, PROGW, FM77, and FM88 puter 
forma 2:59005 (UCID-17478) 

Global transport processes and interactions with trace 
constituents. Annual progress report, | July 1976-30 ber 
1977 (Sea surface temperatures of Atlantic and Pacific 
in relation to air temperature changes; effects of fossil fuel CO2 
on air temperature), 2:61126 (COO-2195-29) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


IMPACTS 
Guidelines for the preparation of environmental reports for fossil- 
fueled steam electric generating stations. Completion report, 
2:58997 (PB-266071) 
Parametric utility com n of coal and nuclear electricity 
generation, 2:60952 (PB-266064) 
FOSSIL-FUEL POWER PLANTS/FEASIBILITY STUDIES 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume I. Executive summary (Usi 
coal or coal-derived fuels), 2:58995 (N-76-23679) 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Analysis and simulation of recycle so2-lime slurry in TCA 
(turbulent contact absorber) scrubber system. Final report Jun 
74-Aug 76, 2:59004 (PB-266104) 
mee process for the desulphurization of flue gases, 


Composition and size distribution of in-stack _— material 
at a coal-fired power plant (33 refs.), 2:60518 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Conceptual design for an atmospheric fluidized-bed direct 
combustion power generating plant. Phase I. 
conceptual design. Quarterly report, January 3-April 30, Sapa 30, 1877. 
2: 38966 (FE-2583-4 
FOSSIL-FUEL POWER PLANTS/FUEL GAS 
Power stations based on partial oxidation of residual fuel oils. I. 
Introduction and alternative schemes, 2:58360 
Power stations based on partial oxidation of residual fuel oils. II. 
Case study for a 140 and a 200 MW(e) power station, 2:58361 
FOSSIL-FUEL POWER PLANTS/FUELS 
Natural Gas and Petroleum Conservation and Coal Utilization Act 
of 1977. Report of the Commitee on Energy and Natural 
Resources, United States Senate, together with Minority views 
to accompany S.977, 2:60010 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Using air pressure-mechanical atomising burners to improve 
combustion of oil in gas turbine plant combustors, 2:58988 
FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 
Parametric utility comparison of coal and nuclear electricity 
generation, 2:60952 (PB-266064) 
FOSSIL-FUEL POWER PLANTS/MATERIALS 
Improvement of materials and technology of manufacturing 
equipment for large generating units of thermal power stations, 
2:58986 
FOSSIL-FUEL POWER PLANTS/PIPES 
Chemistry in power plant en, 2:58972 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
Interdependence of air, water, and = pollution control strategies 
in a power plant and a kraft mill, 2:59000 
SOUIP MEN POWER PLANTS/POLLUTION CONTROL 
Evaluation of ceramic filters for high-tem sain 
rs co control. Final report Dec 75-Jun 76, 2:59003 
FOSSIL-FUEL POWER PLANTS/RESEARCH PROGRAMS 
Conceptual design for an atmospheric et eee direct 
Se power generating plant. Phase I. Commercial ~ 
tual desi; _ Quarerly report, January 3-April 30, 1977, 
2: 2:589 (FE-2583 
Energy Conversion 7 ae Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. cycles and 
materials of construction (Using coal or coal ved fuels), 
2:58956 (N-76-23683) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Regional factors in siting and oo energy facilities in the 
eleven western states, 2:59010 
FOSSIL-FUEL POWER PLANTS/STEAM CONDENSERS 


Steam plant surface condenser pave, Final report: 
Volume I, 2:58963 (EPRI-NP-481(Vol.1)) 
Steam plant surface condenser i i 


leakage study: Final 
report: Volume II, 2:58964 (EPRI- NP-481(Vol.2.)) 





FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 


FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Test rig investigation of the dynamic characteristics of once- 
through tors under starting conditions, 2:58989 
FOSSILFUEL PL POWER R PLANTS/SUPERHEATERS 
Application of conventional superheaters in geothermal power 
plants, 2:58854 (COO-4051-8(App.C)) 
FOSSIL-FUEL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part I. -cycle gas turbines (Using coal or coal- 
derived fuels), 2:58953 (N-76-23680) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part 2. Closed turbine cycles (Using coal or coal- 
derived fuels), 2:58954 (N-76-23681) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct energy conversion cycles (Using coal 
or coal-derived fuels), 2:58955 (N-76-23682) 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part 3. Gasification, process fuels, 
and balance of plant (Using coal or coal-derived fuels), 2:58957 
(N-76-23685) 

FOSSIL-FUEL POWER PLANTS/THERMODYNAMIC 

CYCLES 


Thermal energy storage and utilization system, 2:59600 
FOUNDATIONS/SEISMIC EFFECTS 
Assessment of seismic wave effects on soil-structure interaction, 
2:59763 (UCRL-79292) 
FRACTURE PROPERTIES/MATHEMATICAL MODELS 
Conditions for shear localization in the ductile fracture of void- 
containing materials, 2:61519 (COO-3084-50) 
‘CO-GENERATION 


Limits of economic competitiveness of heat from mixed power 
and heat plants, 2:59879 (AD-A-036119) 
FRANCE/D (CT HEATING 
Limits of economic competitiveness of heat from mixed power 
and heat plants, 2:59879 (AD-A-036119) 
FRANC POWER PLANTS 
System planning at Electricite de France, 2:59081 
FRANCE/WIND POWER PLANTS 
Wind — project development by Electricite de France, 
2:58938 
ERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
FREE RADICALS 
See RADICALS 
FREONS/CHEMICAL ANALYSIS 
ToD of trace iodine in refrigerant 114-B2, 2:58475 (K/ 
FREONS/CRITICAL HEAT FLUX 
Generalized equation for critical heat fluxes in free-convection 
boiling of liquids, 2:60698 
FREONS, (ODYNAMIC PROPERTIES 
Possibilities of application of the Hirshcelf, Buehler, McGee, and 
Sutton equation to the calculation of thermal properties of 
freons, 2:58341 
IRMANCE 


CONVERTERS/PERFO 
ea YAG laser and generation of intense fourth 
harmonic of its radiation under pulse-periodic conditions, 
2:60675 


FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
/THERMODYNAMIC PROPERTIES 
Significance of frost action and surface soil characteristics to wind 
erosion at Rocky Flats, Colorado. Third x a 
October 1, 1976-June 30, 1977, 2:60881 (€00.2517 
FT. CALHOUN-1 
See CALHOUN-1 REACTOR 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/BOILING DETECTION 
Analysis wpe noise on the CFNa loop equipped with a 


rueating pin 0 the P.F.R. type, 2:59377 (ORNL-tr-4357) 
BLIES/DEFORMATION 


Response of various wire-wrap assemblies to bundle-to-duct 
interaction (LMFBR), 2:59328 (GEFR-00056) 
Bloc Sein LMFDR ies lies: _ 
in assem a review of experimental 
aiid studies, 2:59743 (ORNL/TM-5839) 

FUEL ASSEMBLIES/FLUID FLOW 

Coolant and subchannel velocities in an LMFBR fuel 
assembly, 2:59359 
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FUEL ASSEMBLIES/HETEROGENEOUS EFFECTS 
Thermal-neutron behavior cluster-type plutonium fuel lattices, 


2:59546 
FUEL ASSEMBLIES/NEUTRON FLUX 
7 a, behavior cluster-type plutonium fuel lattices, 
FUEL ASSEMBLIES/STRESS ANALYSIS 
BWR/6 fuel assembly: evaluation of combined safe shutdown 
ae aye (SSE) and loss-of-coolant accident (LOCA) 
we) it No. 1. Licensing topical report, 2:59137 


FUEL ASSEMBLIES/TEMPERATURE CONTROL 
ure and device for a nuclear reactor core 


ILES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Release of indigenous gases from LWR fuel and the reaction 
kinetics with Zircaloy cladding, 2:59130 (BNWL-1956) 
FUEL CANS/MELTDOWN 
Simulation of the cladding freezing during the loss of flow 
accident in a Gas-Cooled Fast Breeder Reactor, 2:59336 


(NUREG-0215) 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 2:60425 
FUEL CELL POWER PLANTS/ECONOMICS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
eis III. Direct energy conversion cycles, 2:58955 (N- 
FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume I. Executive summary (Using 
coal or coal-derived fuels), 2:58995 (N-76-23679) 
FUEL CELL POWER PLANTS/MATERIALS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
pein a= aye and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 


FUEL CELL POWER PLANTS/TECHNOLOGY ASSESSMENT 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct energy conversion cycles, 2:58955 (N- 
76-23682) 
CELLS 


See also COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
FUEL CELLS/ANODES 
sium and magnesium alloys as anodes in electrochemical 
I wer sources, 2:60082 
FUEL CELLS, OLOGY 
Fuel cells; energy converters of the future, 2:60078 
FUEL /RADIOACTIVE WASTE 
Irradiated BWR fuel channel di - 
FUEL CONSUMPTION/DATA 
A user's guide to the M.I.T. world energy demand data base. Part 
Il. Data index., 2:59979 (PB-266830) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
Fuel cycle of nuclear fuels - an introduction, 2:59462 
Integral fuel and waste it schemes for the 
implementation of nuclear power, 2:59461 
FUEL CYCLE/COMPARA EVALUATIONS 


Reactor studies, 2:59250 
FUEL CYCLE/COST 


Analysis of sensitivity of PWR fuel cycle costs to uncertainties in 
nuclear data, 2:59171 (BNL-NCS-22500) 
FUEL CYC vee miennar PROGRAMS 


WR fuel recyc uarterly progress rt, April-June 
1977, 2:58482 oad (BIW 208) 5) Coa . 
cy LOGY ASSESSMENT 
of sufficient know how to determine 


National 
procurement of natural and enriched uranium, 2:58437 
ry of the light water reactor fuel cycle, 2:58434 (CONF- 


ILOGY TRANSFER 
Nuclear ‘a cycle in Iran: the need for technology transfer, 
Nuclear fuel cycle in Iran: acquisition of the techno , 2:58438 
Log fy in the nuclear fuel cycle, 2:58435 
FUEL CL ILING 
Acoustic analysis of sodium yo teed tests using THORS 
bundle 6A, 2:59694 (ANL-CT-77-27) 





DEC. 30, 1977 


FUEL ELEMENT CLUSTERS/DEFORMATION 
Bundle-duct clearance of HEDL mixed oxide subassemblies, 
2:59330 (HEDL-TME-76-29) 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Fast breeder safety against propagation of local failures, 2:59779 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Dynamic tests to determine heat transfer and flow in simulated 
LMFBR fuel bundles, 2:59339 (ORNL/TM-4829) 
FUEL ELEMENT CLUSTERS/HYDRAULICS 
Dynamic tests to determine heat transfer and flow in simulated 
LMFBR fuel bundles, 2:59339 (ORNL/TM-4829) 
FUEL ELEMENT CLUSTERS/TRANSITION FLOW 
Note on turbulent-laminar transition for flow in triangular rod 
bundles (LMFBR), 2:59357 
FUEL ELEMENT FAILURE 
Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1 128) 
FUEL ELEMENT FAILURE, (LOW BLOCKAGE 
Mechanistic study of fuel freezing, channel plugging, and 
continued coolability during fast reactor overpower excursions, 
2:59734 (NUREG-0310) 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Quarterly progress report on the creepdown and collapse of 
zircaloy fuel cladding, July 1976-March 1977 (BWR; PWR), 
2:59739 (ORNL/NUREG/TM-125) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
Nuclear reactor core safety device (Patent), 2:59772 
Release of indigenous gases from LWR fuel and the reaction 
kinetics with Zircaloy cladding, 2:59130 (BNWL-1956) 
FUEL ELEMENTS/DESIGN 
Design and performance of shroud-tubes in sodium-bonded 
advanced fuel elements, 2:59333 (LA-UR-77-1250) 
FUEL ELEMENTS/FABRICATION 
Clad nuclear fuel elements and procedure for production of such 
elements (Patent), 2:59616 
Tokai Works semiannual progress report, July-December 1975 
(LMFBR), 2:59373 GAPFNR. 254) 
FUEL ELEMENTS/PERFORMANCE 
Implications of fuel performance on plant maneuvering (PWR), 
2:59190 


User manual for the BEHAVE-SST (Steady State and Transient) 
fuel rod mechanics program (LMFBR), 2:59327 (GEFR-00001) 
FUEL ELEMENTS/PERFORMANCE TESTING 
Advanced carbide fuels: U.S. experience (LMFBR), 2:59334 (LA- 
UR-77-1353) 
FUEL ELEMENTS/POWER DENSITY 
Verification of fuel thermocouple readings during IFA-431 
irradiation, 2:59131 (BNWL-SA-6176) 
FUEL ELEMENTS/SPACERS 
Locked-wrap fuel rod (Patent; LMFBR), 2:59358 
FUEL ELEMENTS/STRESS ANALYSIS 
Residual stress and strain examination in Peach Bottom fuel test 
eiements, 2:59222 (GA-A-14324) 
FUEL ELEMENTS/TEMPERATURE DISTRIBUTION 
Verification of fuel thermocouple readings during IFA-431 
irradiation, 2:59131 (BNWL-SA-6176) 
FUEL ELEMENTS/THERMAL STRESSES 
Thermal-stress analysis of HTGR fuel and control rod fuel blocks 
in in-block carbonization and annealing furnace, 2:59216 
(CONF-770807-28) 
FUEL ELEMENTS/VENTS 
Analysis of the venting system of the gas-cooled fast breeder 
reactor fuel element for various operating conditions, 2:59355 
FUEL FABRICATION PLANTS/INSP ON 
Monthly inspection summary report, 2:59402 (NUREG-0025-15) 
FUEL FABRICATION PLANTS/OPERATION 
Report to a on abnormal occurrences, January-March 
77, 2:59406 (NUREG-0090-7) 
FUEL FABRICATION PLANTS/PERSONNEL 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 
ee PLANTS/PHYSICAL PROTECTION 


American national standard physical protection of special nuclear 
material within a facility, 2:58565 
FUEL FABRICATION PLANTS/RADIATION HAZARDS 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 


FUEL OILS/PRODUCTION 


FUEL FABRICATION Pp lar Se yon ea 
American national standard — protection of special nuclear 
material within a facility, 2:58565 
FUEL FABRICATION PLANTS. 
American national standard fey protection of special nuclear 
258565 


ee ee protection of special nuclear 


material within a a 
American national s 
—, within a facility, 
FUEL FE iG SYSTEMS 
Slory pomping techniques for feedin bi -pressure coal 
tion reactors, 2:57860 (CO) 55-2) 
FUEL FEEDING SYSTEMS/DESI GN 


Coal feeder development pro . Lang! technical 
report, January-March 197 ; 2:58001 (FE-1792-28) 
Process and apparatus for feeding particulate solids into a pressure 
poueens (Patent), 2:58004 
‘AS 


See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Underground coal gasification (Book based mostly on federally 
funded studies), 2:57905 
FUEL GAS/CHEMICAL COMPOSITION 
Coal gasification process (Patent), 2:57901 
High temperature turbine technology program. Phase I. 
and system definition. Topical report: low Btu gas combustor 
preliminary designs for three eS "58963 CF" (FE-2290-23) 
Underground coal gasification (Book mostly on federally 
funded studies), 2:57905 
FUEL GAS/CLEANING 
Method of cleaning gases and apparatus therefor (Patent; 4 
claims), 2:57845 
FUEL GAS/DESULFURIZATION 
Power stations based on partial oxidation of residual fuel oils. I. 
Introduction and alternative schemes, 2:58360 
Power stations based on partial oxidation of residual fuel oils. II. 
Case study for a 140 and a 200 MW(e) power station, 2:58361 
FUEL GAS/DISTRIBUTION 
Gas-fired air conditioning units and swimming pools contribute to 
gas distribution equalization, 2:58277 
FUEL GAS/ENERGY SUPPLIES 
Gas-fired air conditioning units and swimming pools contribute to 
gas distribution equalization, 2:58277 
FUEL GAS/PNEUMATIC TRANSPORT 
Coal and gas pipeline feasibility study. Phase I. Concept definition 
and preliminary analysis, 2:58002 (NP-22248) 
FUEL GAS/PRODUCTION 
—— in the cracking of hydrocarbons in East Germany, 
2:58601 


FUEL GAS/SYNTHESIS 
Gasification of carbonaceous solids, 2:58605 
Process and apparatus for the destructive distillation of waste 
material (Patent; continuous feed device and method), 2:58607 
FUEL INJECTION SYSTEMS/TESTING 
Flash radiographic technique applied to fuel injector sprays, 
2:60222 (CONF-770430-P 1(Draft)) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Availability of computer codes for fuel management analyses, 
2:59555 
ee a teaching experience: successes and problems, 


Integral fuel and waste management schemes for the 
um of nuclear power, 2:59461 


See also RESIDUAL FUELS 
FUEL OILS/CALORIFIC VALUE 
= m4 a demonstration plant to produce clean oils from coal, 
FUEL OILS/CHEMICAL COMPOSITION 
—— factors influencing particulate emissions from fuel oil, 
Effect of fuel on petroleum coke loss, 2:58337 
. Pe USTION 
Iphurization and purification of ——— 2:58292 
ILS/COMBU ION PRO PROD 
"Chemical factors influencing particulate emissions from fuel oil, 
Field investigation of emissions from commercial boilers, 2:59007 
FUEL OILS/COMBUSTION PROPERTIES 
—s factors influencing particulate emissions from fuel oil, 
FUEL OILS/DESULFURIZATION 
Process for prod: ae synthetic coking coal and treating cracked 
oil (Patent), 2:5820 
FUEL OILS/PRODUCTION 
~~ demonstration plant to produce clean oils from coal, 





FUEL OILS/QUANTITATIVE CHEMICAL ANALYSIS 


H-Coal process for producing liquid hydrocarbons, 2:57933 
Hydrocarbonization process evaluation report. Volume I. 
tual design and cost estimate of a commercial-scale 
facility, 2:57885 (ORNL-5212(Vol.1)) 
Method for removal of oxygen from oxygen-containing 
compounds (Patent; 1 claim), 2:57948 
Thermal cracking of residual oils using superheated steam and 
application of the products, 2:58240 
FUEL OILS/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical factors influencing particulate emissions from fuel oil, 
2:58357 
FUEL OILS/SYNTHESIS 
Process and apparatus for the destructive distillation of waste 
material (Patent; continuous feed device and method), 2:58607 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/CHEMICAL PREPARATION 
Device for making ball-shaped metal oxide particles anc metal 
carbide particles (Patent), 2:58480 
FUEL PARTICLES/COATINGS 
Structural characterization of HTGR pyrocarbon fuel particle 
coatings, 2:60509 
FUEL PARTICLES/FABRICATION 
Device for making ball-shaped metal oxide particles and metal 
carbide particles (Patent), 2:58480 
FUEL PARTICLES/SORTING 
Fluidized-bed gas classification of high temperature gas-cooled 
reactor fuel particles, 2:58494 
PELLETS/FABRICATION 
Nuclear fuel fabrication and related technology transfer in 
connection with implementation of a nuclear power program, 
2:59166 
FUEL PELLETS/MICROSTRUCTURE 
Savannah River Laboratory monthly report: *°*Pu fuel form 
processes, 2:58479 (DPST-77-128-5) 
FUEL PINS/HYDRAULICS 
Fiow-induced vibrations of circular cylindrical structures 
(LMFBR), 2:59271 (ANL-CT-77-32) 
FUEL PINS/MECHANICAL VIBRATIONS 
Flow-induced vibrations of circular cylindrical structures 
(LMFBR), 2:59271 pe -77-32) 
FUEL PINS/RADIATION EFFECTS 
Irradiation behavior of fuel pins in power reactors, 2:59614 
FUEL POOLS/DECONTAMINATION 
Decontamination and disposal of contaminated spent fuel storage 


Structural design problems with backfitting fuel racks to existing 
pools, 2:59581 
FUEL POOLS/SPECIFICATIONS 
Regulatory aspects of structural evaluation of existing spent fuel 


pools for high-density storage, 2:59580 
FUEL REPROGESSIN G PLANTS 


Present status of age technology: basic outlines of large 
reprocessing plants, 2:58495 
FUEL REPROCESSING PLANTS/ECONOMETRICS 
Modern trends in analysis, costing, and economics of nuclear fuel 
services in tive nuclear fuel service facilities, 2:58500 
FUEL REPROCESSING PLANTS/FISSION PRODUCT 


RELEASE 
Model of iodine transport and reaction kinetics in a nuclear fuel 
reprocessing plant, 58485 (ORNL/NUREG-16) 
FUEL} REPROCESSING PLANTS/INSPECTION 
Monthly inspection summary report, 2:59402 ge 15) 
FUEL REPROCESSING PLANTS/INTERNATION 
COOPERATION 
Need for cooperation among developing countries for 
nuclear fuel cycle centers, 2:58496 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Safeguards material control at licensed processing facilities. 
Quarterly report, 2:58559 (UCID-17595-77-1) 
FUEL REPROCESSING PLANTS/OPERATION 
Report pe on abnormal occurrences, January-March 
or, 2:5 -0090- 


(NUREG 
FUEL REPROCESSING PLANTS/PLANNING 
gant ee om nt reprocessing plant’ from the point of view of 
the planning company > ieendine of Nuclear Fuels Ltd.’ 
(PWK), 2:58493 
FUEL REPROCESSING PLANTS/RADIATION HAZARDS 
Personnel radiation exposures in a fuel reprocessing facility, 
2:58549 (HRP-0006878) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Usable method for the management of high-level waste from 
nuclear fuel reprocessing, 2:58505 
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FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
Saieaae 


— ppeence and techniques for minimizing wastes, 
2: Onesese (ORNL -tr-4391) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 
Progress in areas of relevance to the treatment of us effluents 
from a lants, 2:58518 (BNWL-tr-253) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Safeguards material control at licensed processing facilities. 
Quarterly report, 2: ao (UCID-17525-77-1) 
FUEL RODS/FABRICA’ TION 
Nuclear fuel fabrication and related technology transfer in 
—— with implementation of a nuclear power program, 
2:591 
Properties of extruded fuel rods for HTGR applications, 2:59214 


(CONF-770701-4) 
Thermal design and analysis of the HTGR fuel element vertical 
eo and annealing furnace, 2:59235 (ORNL/ENG/TM- 
— RODS/PERFORMANCE 
PreONE of extruded fuel rods for HTGR applications, 2:59214 
INF-770701-4) 
FUEL RODS/THERMOCOUPLES 
Embedded claddin; an Pye thermocou on Zircaloy-sheathed 
ay fad g ), 2:59180 (TREE NUREG- 1072) 


See also FUEL FEEDING SYSTEMS 
FUEL INJECTION SYSTEMS 
FUEL SYSTEMS/DESIGN 
Fuel subsystem oe LH aircraft: R and D requirements, 2:58592 
FUEL-CLADDIN iG INTERACTIONS 
Compatibility Y, helium- and soidum-bonded h 
(U,Pu)C with advanced cladding alloys (LM 
(LA-UR-77-1377) 
FRACAS: a subcode for the analysis of fuel pellet-cladding 
mechanical interaction, 2:59147 (TREE- G-1028) 
Studies on the mechanical interaction between oxide fuel and 
cladding in the case of power 7". in fast breeder fuel rods 
(LMFBR), 2:59369 9369 (EURFNR-1408 
JEL-COOLANT 


Ex 


rstoichimetric 
R), 2:59335 


tal rin ~ re interaction, 2:59775 


FUEL-COOLANT INTERACTIONS/CHEMICAL REACTION 
KINETICS 


Direct measurements of oxygen activity thresholds for liquid 
alkali metal-oxide fuel reactions (LMFBR), 2:59705 (CONF- 
760503-P2) 

FUEL-COOLANT INTERACTIONS/MATHEMATICAL 

MODELS 

Mechanisms of vapor explosions. Technical annual re 
October 1976-July 1977 jt 2:59708 (COO-3512. 11) 

FUEL-COOLANT INTERACTIONS/RESEARCH PROGRAMS 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research, April-June 1977 (BWR; PWR), 2:59741 
(ORNL/NUREG/TM.132) 

FUEL-COOLANT INTERACTIONS/SIMULATION 

An experimental stud =| of the molten glass/water thermal 
interaction. Topical report (LMFBR), 2:59747 he patel 

Mechanisms of vapor e a. Technical ann 
October 1976-July 1977 (LMFBR), 2:59708 8 (COOS1z 11) 


See also AUTOMOTIVE FUELS 

AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 

FUELS/BIOMASS 


my J and plans, 2:60066 
United States transportation fuel economics (1975-1995), 2:59946 
sesaaee 154) 
LS/ENERGY CONSUMPTION 
ee material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
FUGEN ATR 
See JATR REACTOR 
LIC FLUIDS/CHEMICAL COMPOSITION 
Analysis and interpretation of waters and gases of the 
Momotombo field, Ni ua, 2:58828 
Behavior of Si, Fe, Al, and Ti in hydrothermal solution-rock 
interaction in active volcanoes, 2:58902 


See AEROSOLS 
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FUNCTIONS 
See also BESSEL FUNCTIONS 
FUNCTIONS/INTERPOLATION 
Rational function method of interpolation, 2:61835 (LA-6903-MS) 
AMENT. TICLES 


AL PAR 
= ELEMENTARY PARTICLES 
I 


See also LICHENS 
NEUROSPORA 
USTILAGO 
FUNGI/BIOLOGICAL RADIATION EFFECTS 
Effects of gamma radiation on lichens and lichen-forming fungi 
and algae, 2:61028 age 18) 
FURANS/PHOTOELECTRON SPECTROSCOPY 


Satellite structure in the x-ray photoelectron spectra of gaseous 
furan, aaa and thiophen, 2:61187 
A 


See also ARC FURNACES 
ELECTRIC FURNACES 
OIL FURNACES 
SOLAR FURNACES 
FURNACES/AIR POLLUTICN ABATEMENT 
4 of NOx combustion SS to cyclone boilers 
(furnaces). Final report, 2:59002 (PB-2639 
FURNACES/AIR POLLUTION CONTROL 
Energy cost of NOx control, 2:59009 
FURNACES/EFFICIENCY 
Seasonal performance and energy costs of oil or gas-fired boilers 
and furnaces, 2:60084 (BNL-50647) 
FURNACES/FLUE GAS 
Energy recovery and storage system (Patent), 2:58994 
FURNACES/REVIEWS 
Industrial furnaces, 2:60145 
FURNACES/WASTE HEAT 
Reduced heat consumption of modern open hearth furnaces with 
two-stage regenerators, 2:60155 
FUSED SALT FUELS 
See MOLTEN SALT FUELS 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
FUSION REACTIONS/NEUTRON TRANSPORT THEORY 
Transport and reactor theory. Progress report, April 1-June 30, 
1977, 2:59539 (LA-6911-PR) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GABON/OIL FIELDS 

= — in the Gulf of Guinea by the Elf Aquitaine group, 
GABON/PETROLEUM DEPOSITS 

Petroleum exploration in Gabon and Congo, 2:58104 

Prepared comments on oil discoveries, 2:58107 
G ILINIUM/ABSORPTION SPECTRA 

L/sub ITI/ x-ray —— of gadolinium in the metal, 

Ro uioxide, monosulphide, and hexaboride, 2:60315 

GADO LEVEL 


Role of ot in the study of the FERMI surface, 2:60362 
(SAND-77-0978C) 
GADOLINIUM/X-RAY SPECTROSCOPY 
L/sub III/ x-ray suai of gadolinium in the metal, 
sesquioxide, —— hide, and hexaboride, 2:60315 
GADOLINIUM 1 STRUCTURE 
Nuclear data aie for A= 148, 2:61382 
GADOLINIUM 150/HIGH SPIN STATES 
oul ve-parity yrast states in *°Gd, 2:61398 
LINIUM 184 154/ENERGY LEVELS 
*Tnvestgatin of y-vibration and other sidebands in '® ' 1®*Er 
Gd using the (a,2ny) reaction (7, M1/E£2 mixtures, 
transitions shifts, mixing; angular distributions 24 MeV), 2:61401 
Pairing-plus-quadrupole mode! pre ere for ** *Gd, 2:61394 
GADOLI mcs 154 GNETIC MOMENTS 
Pairing-plus-q le model calculations for *** Gd, 2:61394 
GADOLI TUM 1547 154, RATIONAL STATES 
—— of y-vibration and other sidebands in *® '* '®Er 
Gd using the (a,2ny) reaction (7, M1/E2 mixtures, 
transitions shifts, mixing; angular distributions 24 MeV), 2:61401 
GADOLINIUM 155 TARGET/NITROGEN 14 REACTIONS 
Levels in “Yb from ‘Lu decay, 2:61399 
GADOLINIUM 156/ENERGY LEVELS 
Pairing-plus-quadrupole model calculations for '** **Gd, 2:61394 
GADOLINIUM 156 GNETIC MOMENTS 
Pairing-plus-quadrupole model calculations for *** **Gd, 2:61394 


GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 


GADOLINIUM 156 TARGET/ALPHA REACTIONS 
ae of y-vibration and other sidebands in '® 1* 16—r 
°*Gd using the (a,2ny) ee (77, M1/E2 mixtures, 
transitions shifts, mixing; an, jistributions 24 MeV), 2:61401 
GADOLINIUM ALLOYS /ELBCTRIC CONDUCTIVITY 
Magnetic and transport properties of amorphous ferro 
Gd-Au, Gd-Ni and Gd-Co alloys obtained by splat-cooling, 
2:60354 (CALT-822-96) 
GADOLINIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic and transport properties of amorphous ferro i 
Gd-Au, Gd-Ni and Gd-Co alloys obtained by splat-cooling, 
2:60354 (CALT-822-96) 
Remanent magnetization of amorphous La-Gd-Au alloys with 
high Gd content, 2:60353 (CALT-822-94) 
GADOLINIUM ALLOYS/PHASE DIAGRAMS 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
GADOLINIUM BORIDES/ABSORPTION SPECTRA 
L/sub III/ x-ray absorption of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride, 2:60315 
GADOLINIUM BORIDES/X-RAY SPECTROSCOPY 
L/sub III/ x-ray absorption of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride, 2:60315 
pa cere COMPOUNDS/PHASE TRANSFORMATIONS 
High-pressure studies of soft mode transitions in solids, 2:60478 
(SAND-77-1188C) 
GADOLINIUM IONS/FORM FACTORS 
Magnetic form factors of rare earth ions, 2:61240 
GADOL ISOTOPES/LASER ISOTOPE SEPARATION 
Separation of lanthanide isotopes by two-step selective 
photoionization, 2:60548 (UCRL-Trans-11252) 
GADOLINIUM NITRATES/CHEMICAL REACTION KINETICS 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. 3. The rare 
earth nitrates, 2:60540 
GADOLINIUM NITRIDES/ELECTRIC CONDUCTIVITY 
= growth of rare earth intermetallic compounds, 
GADOLINIUM NITRIDES/OPTICAL PROPERTIES 
—— growth of rare earth intermetallic compounds, 


GADOLINIUM OXIDES/ABSORPTION SPECTRA 
L/sub III/ x-ray absorption of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride, 2:60315 
GADOLINIUM OXIDES/X-RAY SPECTROSCOPY 
L/sub III/ x-ray absorption of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride, 2:60315 
GADOLINIUM SULFIDES/ABSORPTION SPECTRA 
L/sub III/ x-ray absorption of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride, 2:60315 
GADOLINIUM SULFIDES/ELECTRIC CONDUCTIVITY 
Electrical and thermal transport properties of single crystal rare- 
earth sequisulfides, 2:60497 
GADOLINIUM SULFIDES/THERMAL CONDUCTIVITY 
Electrical and thermal —— properties of single crystal rare- 
earth sequisulfides, 2:60497 
GADOLINIUM SULFIDES/X-RAY SPECTROSCOPY 
L/sub ITI/ x-ray al —— of gadolinium in the metal, 
sesquioxide, monosulphide, and hexaboride, 2:60315 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES/RED SHIFT 
Apparent associations among astronomical objects, 2:61161 
GALLIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
GALLIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 


(HASL-320) 
ALLIUM ALLOYS 


See also GALLIUM BASE ALLOYS 
GALLIUM ALLOYS/FABRICATION 
Method for the manufacture of a superconductor (Patent; NbsSn 
and V3Gp), 2:60277 
GALLIUM ARSENIDE SOLAR CELLS/COST 
Analysis of GaAs and Si solar energy hybrid s Final report 
(Hybrid electric-thermal systems), 2:58629 (N-77-20564) 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
Pr mt a No. 1, July 5-October 2, 1976, 2:58632 (SAN/ 





GALLIUM ARSENIDE SOLAR CELLS/HYBRID 


GALLIUM ARSENIDE SOLAR CELLS/HYBRID ee 
Analysis of GaAs and Si solar energy hybrid systems. Final 
(Hybrid electric-thermal systems), 2: 38629 wn. 77-20564) 
ARSENIDES 


Vapor pressures of Zn and As during closed-system Zn diffusion 
into GaAs from a ZnAsz source, 2:60387 
GALLIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
project report No. 1, July 5-October 2, 1976, 2:58632 (SAN/ 
1202-76/ i 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
rt No. 2, December 1, 1976-February 28, 1977, 
ey 58633 (SAN/ 1284-2) 

GALLIUM ARSENIDES/ELECTRONIC STRUCTURE 
Oxygen sorption and excitonic effects on GaAs surfaces, 2:60484 
Surface and interface states on GaAs(110): Effects of atomic and 

electronic rearrangements, 2:60483 

GALLIUM ARSENIDES/PASSIVATION 

Surface and interface states on GaAs(110): Effects of atomic and 
electronic rearrangements, 2:60483 

GALLiUM BASE ALLOYS/FERMI LEVEL 

Studies of electron transitions using solid He pressure techniques, 
2:60494 (SAND-77-0989C) 

GALLINM OXIDES/AMORPHOUS STATE 

Physicochemical properties of LnzO3-AlkOs; and LnzOs-GazOs 
y like compounds (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd), 
60450 


GAMMA CAMERAS 
See also POSITRON CAMERAS 

GAMMA CAMERAS/IMAGES 
Emission computed tom hy, 2:60991 (UCLA-12-1121) 

GAMMA DETECTION/IO) TION CHAMBERS 
Low self-bias variable gap diode (Patent), 2:60785 

GAMMA DOSIMETRY/DOSE RATES 
Neutron and -ray flux-to-dose-rate factors, 2:61514 

GAMMA DOSIMETRY/STANDARDS 
Neutron and ma-ray flux-to-dose-rate factors, 2:61514 

GAMMA RADIATION/PHOTON-ATOM COLLISIONS 
Incoherent scattering of gamma rays by K-shell electrons (145, 

320, and 662 keV), 2:61234 

GAMMA RADIOGRAPHY 
Gamma scanning of heavy water towers, 2:58567 (CONF- 

7511135-(Summ.)) 

GAMMA SOURCES 
(See also specific radioisotopes.) 

GAMMA SOURCES/CALIBRATION STANDARDS 
“°Ba-'°La ma-ray standard, 2:61512 (HEDL-TME-75-130) 
Recalibration of Ge(Li) detector efficiency, 2:60793 (HEDL- 

TME-75-130) 

GAMMA SPECTROMETERS/DATA Ne 5 ont 

Gamma-ray spectrum enhancement (F ting for U, 
Th, and K; MAZE code), 2: e453 (SAI-77- arsteLb 
GAMMA SPECTROSCOPY/ERRORS 
= measurement by airborne gamma-ray spectrometry, 
2:58459 
GAMMA TRANSPORT THEORY 
See also PHOTON TRANSPORT 

GAMMA TRANSPORT THEOR Y/COMPUTER 
CALCULATIONS 
Volume emo and geometry checking in a Monte Carlo 

transport code, 2:6149 (UCID-17522) 

GAMMA TR TRANSPORT THEORY/COMPUTER CODES 
SAMCEP: a correlated Monte Carlo neutron and gamma 

radiation transport code. Final a. 2:61495 (AD-A-036469) 

GAS BLANKETS/ RESEARCH OGRAMS 
Annual status report 31 ees 1975, 2:61613 (Rijnhuizen- 

ASR-1975) 
GAS CONDENSATE FIELDS/LTE 
Use of the Soave-Redlich-K wong equation of state for predicting 
condensate fluid behavior, 2:5 38343 
GAS CONDENSATE FIELDS/MATHEMATICAL MODELS 
Physical and mathematical simulation for ao of gas- 
condensate fields and fields of volatile oils, 2:5 

GAS CONDENSATE FIELDS/NATURAL GAS 
Determination of gas reserves of a gas condensate deposit, 2:58368 

GAS CONDENSATE FIELDS/PRODUCTIVITY 


G 


pein Os sues Seana ae Gace ition of 
stratal 


posi 
and the characteristics of the condensate, 2:58376 
GAS CONDENSATE FIELDS/RESERVOIR ENGINEERING 
Physical and mathematical simulation for dev it of gas- 
condensate fields and fields of volatile oils, 2:58342 
Thermodynamic behavior and production forecast of high 
pressure and high temperature reservoirs containing carbonated 
natural 2:58382 


GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
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GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
CARBON DIOXIDE COOLED REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/DEPRESSURIZATION 
TUGSIM-10, a as —< for transient analysis of closed gas 
turbine cycles and s lications, 2:59778 
GAS COOLED REA ORS CTOR CONTROL SYSTEMS 
i ure for nuclear reactors (Patent), 2:59631 
GAS COOLED REACTORS/REACTOR SAFETY 
Reliability and safety anal a methodology in the nuclear 


Be of ERDA, 2: 
GA LED REACTORS/TRANSIENTS 
TUGSIM-10, a computer code for transient analysis of closed gas 
turbine cycles and specific applications, 2:59778 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS INJECTION/SIMULATION 
Compositional simulation study of the SACROC Unit CO, 
Project, 2:58181 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 
Method for achievin, ing | dynamic oie aes (Patent), 2:60663 
GAS LASERS/FEAS ILI TY STUDIES 
Fluorescence from the TbCls-AlCls vapor complex system: A 
tential new gas-phase laser, 2:60651 
GA LASERS/FLU ATIONS 
Technical fluctuations of the radiation emitted from a laser with 
an absorption cell, 2:60672 
o LASE ‘S/MODE LOCKING 
dent effects in a ring laser with type II self- 
"locking, 2: 668 


GAS LASERS/OPTICAL PROPERTIES 
Effect of radial oscillations of the medium on the output of the 
iodine lasers, 2:60683 
GAS LASERS/OPTICAL PUMPING 
Spacial distribution of inversions and threshold characteristics of a 
molecular laser with optical pumping, 2:60691 
GAS LASERS/OSCILLA ONS 
Effect of radial oscillations a the medium on the output of the 
iodine lasers, 2:60683 
GAS LASERS/PERFORMANCE TESTING 
The nitrogen ion laser. Semi-annual technical report No. 6, 1 Oct 
1974-31 Mar 1975, 2:60642 (AD-A-036336) 
GAS LASERS/POLARIZATION 
Ma i larization of tubular laser (Patent), 2:60657 
GAS LASERS/STIMULATED EMISSION 
Pulse stimulated emission of the 472.2 nm line of the bismuth 
atom, 2:60676 
GAS OILS/CRACKING 
Cracking of vacuum gas oil on the ball and powdery zeolite- 
containing pr ee Ee -2, at elevated temperatures, 2:58209 
GAS OILS/D: CATION 


Comparison of Co-Mo and Ni-W catalysts in the denitrification of 
shale gas oil, 2:58430 
GAS OILS/THERMAL CRACKING 
Production of ee by thermal cracking of heavy 
hydrocarbons, 2:5 
Thermal cracking or vesidual oils using superheated steam and 
application of the oer 2:58240 
Vacuum oil crac’ 2:58238 
GAS TUN -ARC ING/AUTOMATION 
Sa nr pipe and tube welding techniques for 


uminum, 2 
GAS" TUNGSTEN-ARC WELDING/EMISSION 
SPECTROSCOPY 





Use of emission spectroscopy for weldin, analysis, 2:60280 
GAS TURBINES/AIR POLLUTION CONTROL 

Energy cost of NOx control, 2:59009 
GAS INES/CLOSED-CYCLE SY 


STEMS 
Coal ORNL Te progress report for June 1977, 2:57838 


Gas TURBINES/COMBUSTION CHAMBERS 
Combustion chamber for gas turbine power plants ha 
for the gaseous ras of the fuel being te tte J te therein 
(Patent), 2:5896 
GAS TURBINES/COMBUSTORS 
ERDA/Chrysler upgraded automotive gas turbine en 
emission control system, 2:60215 (CO 770430-Pl(Draft) 
Using air p ical atomising burners to improve 
combustion of oil in —— plant combustors, 2:58988 
Fiat 6803 gas turbine e1 
iat engine: design and development, 2:60180 
(CONF-770430-Pi(Draft)) ' 








DEC. 30, 1977 


High temperature turbine technology program. Phase I. Program 

ss system a. thee report: “— S05 FE 2290-25) 
re esi ‘or three aaa 2 
GA TURBINES/ECONO 

Energy Conversion eodas Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part I. n-cycle ay as turbines (Using coal or coal- 
derived fuels), 2:58953 (N-76-23680) 


Energy Conversion Alternatives aw A (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part 2. Closed turbine cycles (Using c 
derived fuels), 2:58954 (N-76-23681) 

GAS TURBINES/EFFICIENCY 

a of the efficiency of locomotive gas turbine engines, 

2:60129 


or coal- 


GAS TURBINES/ENERGY CONSUMPTION 
Selection of turbine systems to reduce industrial energy costs, 


:601 
GAS TURBINES/FLUE GAS 

Evaluation of ceramic filters for high-temperature/high-pressure 

re. Beaeay control. Final report Dec 75-Jun 76, 2:59003 
GAS TURBINES/FUEL INJECTION SYSTEMS 

Combustion performances of intermittent fuel injection of gas 

turbine, 2:60216 (CONF-770430-P 1(Draft)) 
GAS TURBINES/FUEL SYSTEMS 

Catalytic combustion for the automotive gas turbine engine, 
2:60214 (CONF-770430-P1(Draft)) 

ERDA/Chrysler upgraded automotive gas turbine engine: 
emission control system, 2:60215 (CO. IF-770430-P1(Draft)) 

GAS TURBINES/GAS BEARINGS 

Compliant foil air bearings for high | automotive gas 

turbines, 2:60220 (CONF-770430-P 1(Draft)) 
GAS TURBINES/MATERIALS 

Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 

High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: low Btu gas combustor 
preliminary designs for three concepts, 2:58965 (FE-2290-23) 

Review of proof testing activities in structural ceramics, 2:60218 
(CONF-770430-P 1(Draft)) 

GAS TURBINES/MECHANICAL TRANSMISSIONS 

Three shaft turbine: transmission systems for vehicular 
applications, 2:60209 (CONF-770430-P1(Draft)) 

GAS TURBINES/ON-LINE CONTROL SYSTEMS 

Programmable controls: a control engineers dream, 2:60231 
(CONF-770430-P5(Draft)) 

GAS TURBINES/OPERATION 

Heat exchange in a stream of air containing drops of water, 

2:58983 
GAS TURBINES/PERFORMANCE TESTING 

Automotive gas turbine: state of development and prospects, 
2:60179 (CONF-770430-P 1(Draft)) 

Fiat 6803 gas turbine engine: design and development, 2:60180 
(CONF-770430-P 1(Draft)) 

Gas turbine engine application in transit coaches, 2:60181 (CONF- 
770430-P 1(Draft)) 

GAS TURBINES/POLLUTION CONTROL EQUIPMENT 

Catalytic combustion for the automotive gas turbine engine, 
2:60214 (CONF-770430-P 1(Draft)) 

ERDA/Chrysler upgraded automotive ~ turbine engine: 
emission control system, 2:60215 (CONF-770430-P1(Draft)) 

GAS TURBINES/REGENERATORS 

Aluminous keatite: a new ceramic regenerator core material, 
2:60226 (CONF-770430-P3(Draft)) 

Ceramic regenerator core design and reliability, 2:60225 (CONF- 
770430-P3(Draft)) 

GAS TURBINES/RESEARCH PROGRAMS 

High temperature turbine technology program. Phase I. Pro 
and system definition. Topical report: technology development 
plan for Phase III, 2:58950 (FE-2290-20) 

eee heavy duty gas turbine Engine, 2:60182 (CONF-770430- 


GAS TURBINES/REVIEWS 
Gas turbines, 2:58970 
GAS TURBINES/ROTORS 
Ceramic turbine technology: materials for turbine rotors, 
2:60217 (CONF-770430-P1 raft) )) 
Net shape integral and ceramic bladed writes superalloy gas 
turbine rotors, 2:60219 apr PR li ft) 
GAS TURBINES/SYSTEMS AN. 
Systems-analysis of alternative poy a for future heavy duty 
ain 2: 60175 one. ee 
GAS TURBINES/TECHNOLOGY ASS 
Automotive gas turbine: state of development and prospects, 
2:60179 (CONF-770430-P 1(Draft)) 


GCFR TYPE REACTORS/FUEL CYCLE 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final rt. Volume II. Advanced energy conversion 
systems. Part 1 Open-c =e turbines (Using coal or coal- 
derived fuels), 2:58953 (N-76-23680) 

Energy Conversion Alternatives Study (ECAS) General nese ie 
Phase I. Final rt. Volume II. Advanced ——— 
systems. Part 2. Closed turbine ay (Using 
derived fuels), 2:58954 (N-76-23 

GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
GASEOUS DIFFUSION PLANTS/EQUIPMENT 

PROTECTION DEVICES 

Isolated reference-free temperature monitor for high voltage 
equipment (For process transformers and switchgear in gaseous 
ete 2:60818 (GAT-869) 

GASEO 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/COMBUSTION 
= a exchangers with improved seal structure (Patent), 


2: 
GASEOUS WASTES/DENITRIFICATION 
re yl removing nitrogen oxide from a waste gas (Patent), 
GASEOUS WASTES/DESULFURIZATIO) 
Process for recovering sulfur from sulfur Gionide (Patent), 2:60851 
GASEOUS WASTES/GOVERNMENT POLICIES 
Environmental protection policy and measures to reduce 
hydrocarbon emissions from oil refineries, 2:58296 
GASEOUS WASTES/STACK DISPOSAL 
a air pollution impact: a dispersion methodolo; 
a and applied to energy systems, 2:60839 (LASA-RM- 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
UNLEADED GASOLINE 
GASOLINE/COMBUSTION PRODUCTS 
Development of the CVCC engine and the effect of fuel 
composition on exhaust emissions, 2:60234 
Influence of exhaust emission control on engine design and fuel 
quality: a benefit/cost analysis, 2:60240 
Interrelation between fuels, lubricants, and automotive engine 
oe devices, 2:60237 
Role o line in automotive emission control, 2:60236 
GASOLINE/EVAPORATION 
Interrelation between fuels, lubricants, and automotive engine 
anti-pollution devices, 2:60237 
GASOLINE/PRODUCTION 
Gulf resid HDS + FCC for energy conservation, 2:58229 
GASOLINE/SEPARATION PROCESSES 
STEX ~ eee of styrene from pyrolysis gasoline, 
2:58271 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/BIOLOGICAL RADIATION 
EFFECTS 


Changes in function of the rat gastrointestinal tract during the 
= the primary radiation reaction (Gamma radiation), 
2:61 
GASTROINTESTINAL TRACT/RADIATION DOSES 
Calculation of dose rates in the gastrointestinal tract of small 
ag animals (Pr-144, Y-90, Y-91, Tu-170, Pm-147), 
2:61068 
GASTROINTESTINAL TRACT/RADIATION INJURIES 
Effect of parenteral feeding on the course of acute radiation 
sickness in rats with the gastrointestinal syndrome (Gamma 
radiation), 2:61062 
GAUGE INVARIANCE/VACUUM STATES 


Topology of gauge fields with several vacuums, 2:61310 
GCFR REACTOR PRIMARY COOLANT CIRCUITS 
Main loop isolation valve evaluation, 2:59324 (GA-A-14149) 
GCFR REACTOR/REACTOR CORES 
Sa study on GCFR core support grid plate displacement 
= Or imental, analytical, and finite-element models, 
2: 3:59355 A-A-14325) 
Seismic te test of the GCFR core and core support structure, 
2:59326 (GA-A-14349) 
GCFR REACTOR/SEISMIC EFFECTS 
Seismic model test of the GCFR core and core support structure, 
2:59326 (GA-A-14349) 
GCFR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Advanced power reactors and EL CANS" countries, 2:59364 
GCFR TYPE REACTORS/FUEL 
Simulation of the cladding d the loss of flow 
accident in a Gas-Cooled Fast Breeder Reactor, 2:59336 
(NUREG-0215) 
GCFR TYPE REACTORS/FUEL CYCLE 
Reactor strategy studies, 2:59250 





GCFR TYPE REACTORS/FUEL ELEMENTS 


GCFR TYPE REACTORS/FUEL ELEMENTS 
Analysis of the venting system of the gas-cooled fast breeder 
reactor fuel element for various 7ow 2:59355 
GCFR TYPE REACTORS/LOSS per de 
Simulation of the cladding om the loss of flow 
accident in a Gas-Cooled Fast eactor, 2:59336 
(NUREG-0215) 
GCFR TYPE REACTORS/PLANNING 
Advanced power reactors and Season untries, 2:59364 
Gas-cooled fa fast breeder reactors and sym with thermal 
reactors, 2:59366 
GCFR TYPE REACTORS/RESEARCH PROGRAMS 
Fast Breeder Project. Second quarterly report, 1976, 2:59371 
(EURFNR-1372) 
GCFR TYPE REACTORS/SPECIFICATIONS 
Gas-cooled fast breeder reactors and symbiosis with thermal 
reactors, 2:59366 
GE STANDARD REACTOR 
(Prior to 1975, BWR/6 TYPE REACTORS was used.) 
GE STANDARD REACTOR/CORE FLOODING SYSTEMS 
Core spray and bottom flooding effectiveness in the BWR/6. 
Licensing to report, 2:59726 (NEDO-10801-A) 
GE STANDARD REACTOR/CORE SPRAY SYSTEMS 
Core spray and bottom flooding effectiveness in the BWR/6. 
Licensing t report, 2:59726 canal 
GE STANDARD REACTOR/LOSS OF COOLANT 
Core spray and bottom floodin, ecmtenaen | in the BWR/6. 
Licensin ical report, 2:59726 (NEDO-10801-A) 
GE(LD D) RS 
See LI-DRIFTED GE DETECTORS 
ISCHAFTSKERNKRAFTWERK 


NECKAR REACTOR 
See NECKAR REACTOR 
IENERAL ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
IENERAL RELATIVITY THEORY 
Ukrainian Physics Journal (Cover-to-cover a 
August 1971 issue of Ukrainskii Fizicheskii 
(AEC-tr-7297/8) 
GENERATORS 
See STEAM GENERATORS 
GENETIC RADIATION EFFECTS/REVIEWS 
Genetic effects of radiation, 2:61046 (CONF-760744-) 
GEOCHEMICAL SURVEYS/DATA PR 


‘OCESSING 
Ba fy t poe ad outliers, 2:58452 (K/UR-7) 
G Y/RES' PROGRAMS 


Summaries of ie research in the geosciences, 2:61104 
(ERDA-77-55 
GEOLOGIC FISSURES/ELECTRICAL SURVEYS 
~~ mapping by surface electrical techniques, 2:58366 (SAND- 
-0304C 


GEOLOGIC STRATA/EVALUATION 
Reverse problem of determination of stratum parameters and of 
the rate of inflow of the fluid into a borehole, 2:58066 
GEOLOGY 
See also GEOLOGIC FISSURES 
GEOLOGIC STRATA 
GEOLOGY/RESEARCH PROGRAMS 
nar ed 7 ee research in the geosciences, 2:61104 
(ERDA-77- 
GEOPHYSI CS/INTERNATIONAL COOPERATION 


International g t, — 61113 
GEOPHYSICS’ RESEARCH PROG 
ERDAS research in Peedi, 2:61104 


(ERDA-77- 
PRESSURED SY. 


“Saee eothermal Frio fe f 
prospects in Frio formation of Texas 
Gulf Coast: Frcal versus actual models (250° to 330°F fluid 
ativan and 18 to 20 md permeability in Frio formation), 


translation of 
iy 2:61526 


exploration well data, 2:58826 
GEOTHERMAL D fe Sapaliaaal daidea inating oe 
tions for 2, 
(BNL-22977) 
ENERGY/ENERGY SOURCE DEVELOPMENT 
Structure of the geothermal industry through 1974, 2:58843 (EQL- 


Ri -11) 
GEOTHERMAL ENERGY/FINANCING 


Commercial bank of geothermal development, 2:58846 
GEOTHERMAL ENERG AL ASPECTS 
Geothermal energy and the law. I. The Federal Lands 
t ae 2:58845 (NSF-RA-S-75-050) 


Proceedings of erence on energy and the law, 
2:58844 (NSF-RA-S-75-003) 
EOTHERMAL ENERGY/MEETINGS 


Proceedin; aS of conference on geothermal energy and the law, 
2:58844 (NSF-RA-S-75-003) nal 
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GEOTHERMAL eno aa 


Renewable nq be :60054 
GEOTHERMAL ‘GY CONVERSION/ ACCIDENTS 
Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 


Power production from high-salinity geothermal waters, 2:58856 
a and development of vapor-combined binary cycle 
eothermal power generation te 2:58853 (CONF- 770364-9) 
GEOTHERMA ENERGY CONVERSION/FINANCIAL 
INCENTIVES 


Federal loan ity programs management report, Task III, 
Item 005. Tab I. Electric and hybrid vehicle research, 
pete en and demonstration project. Tab II. Geothermal 
2:59895 (TID-27704) 
GEOTH RMAL ENERGY CONVERSION/MEETINGS 
Minutes: vhird meeting of center for the analysis of thermal/ 
mechanical energy conversion concepts, 2:58852 (COO-4051- 
2(Summ.)) 
GEOTHERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
East Mesa Geothermal Component Test Facility, 2:58855 
Federal loan ty programs management report, Task III, 
Item 005. Tab I. Electric and hybrid vehicle research, 
development, and demonstration project. Tab II. Geothermal 


loan ity pro) Ferg Papen J 
GEOTHERMAL EXPLORATI 


Commercial bank oaiena of th ane a 2:58846 
GEOTHERMAL EXPLORATION/GEOLOGY 
Geology in geothermal energy exploration, 2:58800 
GEOT HE L EXPLORATION/ORGANIZING 
tions plan Coso geothermal exploratory hole No. 1 (CGEH- 
1), 2:58840 (NVO-184) 
EOTHERMAL EXPLORATION/PLANNING 
Operations plan Coso 200 exploratory hole No. 1 (CGEH- 
1), 2: 58840 (NVO-1 
GEOTHERMAL EXPLORATION/WELL DRILLING 
Operations plan Coso geothermal exploratory hole No. 1 (CGEH- 
1), 2:58840 (NVO-184) 
GEOTHERMAL FIELDS 


See also BROADLANDS GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
MATSUKAWA GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOCHEMICAL SURVEYS 
Analysis and interpretation of waters and gases of the 
Momotombo field, Nicaragua, 2:58828 
Regional geology and geochemistry of the Manikaran-Kasol 
geothermal area, India, 2:58816 
GEOTHERMAL FIELDS/GEOPHYSICAL SURVEYS 
Nationwide investigation of geothermal energy in Japan, 2:58795 
(CONF-770364-18) 
Studies on geothermal reservoirs of large areal extent, 2:58821 
(CONF-770364-4) 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 
The analysis of subsidence associated with geothermal 
development. Volume 1. Handbook, 2: 58848 (PB-263692) 
The analysis of subsidence associated with geothermal 
development. Volume 2. Research report, 2:58849 (PB-263693) 
The analysis of subsidence associated with geothermal 
a Volume 3. Information bank, 2:58850 (PB-263694) 
G L FIELDS/HYDROLOG 
Studies on hydrothermal systems in a fields, 2:58805 
(CONF-770364-17) 
GEOTHERMAL FIELDS/HYDROTHERMAL ALTERATION 
ee alteration in a high-temperature area, 
GEOTHERMAL FIELDS/HYDROTHERMAL SYSTEMS 
Studies on hydrothermal systems in geothermal fields, 2:58805 
(CONF-770364-17) 
GEOTHERMAL FIELDS/LAND LEASIN 
Structure of the geothermal industry aed 1974, 2:58843 (EQL- 


R -11) 
GEOTHERMAL FIELDS/METEOROLOGY 


Studies Ne men systems in geothermal fields, 2:58805 


IG 
Operations plan Coso geothermal exploratory hole No. 1 (CGEH- 
» 1), 2:58840 ghey 
EOTHERMAL 


See also FUMAROLIC FLUIDS 
NATURAL STEAM 
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GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Alternate materials of construction for geothermal applications. 
- report No. 12, January-March 1977, 2:58866 (BNL- 

Geothermal R and D eeers report, October 1, 1976-March 31, 
1977, 2:58857 (TRE 

Geothermal materials studies. Quarterly re Tes October- 
December 1976 and January-March 1977, 2:58867 (UCID- 
17261-76-4) 

Study of treatment methods for geothermal fluids (Review of 
methods used to control scaling and corrosion, current research 
programs, and recommendations), 2:58866 (LBL-6337) 

Using Salton Sea geothermal brines for electrical power: a review 
of progress in aka and materials technology, 1976 status, 
2:58868 (UCRL-79468) 

GEOTHERMAL FLUIDS/FLOW RATE 
Metering low-quality steam-water flows, 2:58870 (UCRL-52271) 
GEOTHERMAL FLUIDS/NUCLEAR MAGNETIC 

RESONANCE 

Concentration dependence of correlation times from proton NMR 
relaxation in hydrous melts, 2:58891 

GEOTHERMAL FLUIDS/RESEARCH PROGRAMS 

Summaries of physical research in the geosciences, 2:61 104 
(ERDA-77-55) 

GEOTHERMAL FLUIDS/SCALING 

Silica precipitation and scaling in a dynamic loop system (Design 
+7310 3) of titanium corrosion test loop), 2:58865 (CONF- 

1 
GEOTHERMAL FLUIDS/TEMPERATURE MEASUREMENT 
Comparison of past and present geothermal waters, from a study 
of fluid inclusions, Broadlands Field, New Zealand, 2:58811 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 
Metering low-quality steam-water flows, 2:58870 (UCRL-52271) 
GEOTHERMAL FLUIDS/USES 

Potential for heating western tree seedling greenhouses with 

geothermal energy, 2:58878 
GEOTHERMAL FLUIDS/VISCOSITY 

Concentration dependence of correlation times from proton NMR 

relaxation in hydrous melts, 2:58891 
EOTHERMAL POWER PLANTS/SUPERHEATERS 

Application of conventional superheaters in geothermal power 

plants, 2:58854 (COO-4051-8(App.C)) 
EOTHERMAL REFRIGERATION/PLANNING 

Geothermal heat, instead of electrically powered compression, 
proposed for cooling a small residence or office building, 
2:58877 

GEOTHERMAL RESOURCES/CALCULATION METHODS 

Model of unsteady heat and mass transport for estimating the 

geothermal energy resources of Kamchatka, 2:58798 
GEOTHERMAL RESOURCES/LAND LEASING 

Geothermal energy and the law. I. The Federal Lands 

Management Program, 2:58845 (NSF-RA-S-75-050) 
GEOTHERMAL RESOURCES/POWER POTENTIAL 

Utilization of U.S. geothermal resources. Final report, 2:58790 
(EPRI-ER-382(12-76)) 

GEOTHERMAL SPACE HEATING/EFFICIENCY 

Characteristics of residential heating with geothermal water and 
electric power, 2:58879 

GEOTHERMAL STEAM 
See NATURAL STEAM 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/HEAT RECOVERY 
Recovery of geothermal energy (Patent), 2:58872 
GEOTHERMAL WELLS/CORROSION INHIBITORS 
Inhibition of scale deposition in high temperature wells (Patent), 
58863 


2:588 
GEOTHERMAL WELLS/LINING PROCESSES 
Utilization of melting techniques for borehole wall stabilization, 
2:58861 (LA-UR-77-840) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
Geothermal R and D project report, October 1, 1976-March 31, 
1977, 2:58857 (TREE-1 134) 
GEOTHERMAL WELLS/ROTARY DRILLS 
New turbodrill for geothermal drilling, 2:58862 (LA-UR-77-1355) 
GEOTHERMAL WELLS/SCALING 
Calcite-aragonite deposition in geothermal wells, 2:58869 
GEOTHERMAL WELLS/SP LOGGING 
Studies on techniques of internal measurements in geothermal 
wells, 2:58839 (CONF-770364-7) 
GEOTHERMAL WELLS/WELL COMPLETION 
Hawaii Geothermal Project. Well completion report: HGP-A, 
2:58841 (TID-27312) 
GEOTHERMAL WELLS/WELL LOGGING 
Studies on techniques of internal measurements in geothermal 
wells, 2:58839 (CONF-770364-7) 


vo a ard drilling setteaitien 2:58859 (CONF- 
0. 
“Kean ence me sf ioe tee INDUSTRY 
ast and present developments in lignite -temperature coking 
in East Germany. An e —— of the efficient utilization of the 
—- source lignite (17 ), 2:57839 
ep ot FEDERAL REPUBLIC/COAL GASIFICATION 
Coal gasification in the energy research program of the Federal 
Republic of Germany (12 refs.), 2:57898 
GERMAN FEDERAL REPUBLIC/COAL PREPARATION 
PLANTS 


Significance of automation and —- — in the German 
coal = ration industry (6 refs.), 2:5 
ge DERAL RE UBLIC/DEEP ¥ WATER OIL 
Usieadianoee procedures for tankers (VLCC’s) at the Wilhelmshaven 
deepwater harbor, 2:58314 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
= gained with the power plant block III/A in Duisburg, 


Results, final conclusions and recommendations from the overall 
study of district heating the economic and technical 
development possibilities of district-heating supply in the 
German Federal Republic , 2:60088 

GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 

Preliminary summary of results obtained in the study 

“Technologies for Energy Economization”, 2:60094 (ERDA-tr- 


242) 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Preliminary summary of results obtained in the study 
"Technologies for Energy Economization”, 2:60094 (ERDA-tr- 


242) 
GERMAN FEDERAL REPUBLIC/NATURAL GAS DEPOSITS 
Carbonization profile of the Miesbach 1 borehole and 
interpretation of its petroleum geology, 2:58052 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Gas economy and gas technology, 2:58396 
GERMAN FEDERAL REPUBLIC/OPERATION 
we gained with the power plant block III/A in Duisburg, 
GERMAN FEDERAL REPUBLIC/PETROLEUM DEPOSITS 
Carbonization profile of the Miesbach 1 borehole and 
interpretation of its petroleum geology, 2:58052 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
Disposal of radioactive wastes in the Asse Salt Mine, 2:58541 
Nuclear disposal plan and its solution in the German Federal 
Republic, 2:58540 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTES 
System study: radioactive wastes in the Federal Republic of 
Germany. SRA 1, accumulation of radioactive wastes in the 
Federal Republic of Germany, 2:58507 (ERDA-tr-306) 
egy FEDERAL REPUBLIC/THERMAL POWER 
PLA 
Extension of the power plant franken 1 for two additional block, 
2:58943 
GERMANES/REACTION KINETICS 
Rate constants for the reactions of hydrogen atoms with 
methylgermanes, 2:60538 
GERMANI TH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
GERMANIUM/IMPURITIES 
Impurity complex formation in ultra-pure germanium, 2:60534 
(LBL-6432) 
GERMANIUM/PHOTOELECTRON SPECTROSCOPY 
Photoelectric spectroscopy of residual impurities in ultra-pure 
germanium and silicon, 2:60477 (LBL-6431) 
GERMANIUM 74 TARGET/OXYGEN 18 REACTIONS 
<—— evidence of multistep processes in the 
Ge("*O, '*O)"®Ge and ®Ge('®O, '*O)"Ge reactions, 2:61403 
GERMANIUM 76 emer thy ath 16 REACTIONS 
Experimental evidence of multistep processes in the 
*Ge('*O, '*O)*Ge and Ge('*O, 8O)™Ge reactions, 2:61403 
GERMANIUM ALLOYS/FABRICATION 
Method for preparing su uctors (Patent), 2:60283 
GERMANY (DEM C REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/LAND LEASING 
Structure of the geothermal industry through 1974, 2:58843 (EQL- 
Report-11) 
GIANT CELLS 
See TUMOR CELLS 





GKN REACTOR (NECKAR) 


GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GLASS/COMPOSITE MATERIALS 
Applications oriented basic research of pybrts er cope 
anwendungsorientierte gru 
hybridwerkstoffen (Plastics ‘with carbon, ‘boron, om, and 
Kevlar fibers), 2:60491 (N-77-20173) 
GLASS/GRINDING 
Free abrasive grinding for precision optics, 2:60473 (UCRL- 
77844(Rev.1)) 
GLASS INDUSTRY/MANUFACTURING 
Energy utilisation in the safety glass industry, 2:60150 
GLIOBLASTOMAS 


See NEOPLASMS 
GLOW DISCHARGES/STRIATIONS 
Existence regions of ionization waves (moving striations) in 


helium, neon and argon, 2:61623 
GLUCOSE/FERMENTATION 
Cellulose utilization: an overview, 2:60970 
GLYCINE/PHOTOLYSIS 
Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and glycine. Progress report, September 1, 
1976-July 1, 1977 (5S MeV electrons), 2:60565 (COO-3221-43) 
GLYCINE/RADIOLYSIS 
Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and glycine. Progress report, September 1, 
1976-July 1, 1977 (5 MeV electrons), 2:60565 (COO- 3221-43) 
GLYCOCOLL 
See GLYCINE 
GLYOXAL/ELECTRON CORRELATION 
Electron correlation effects on the excitation energies of the 
lowest triplet states of glyoxal, 2:61185 
GLYOXAL/EXCITED STATES 
Electron correlation effects on the excitation energies of the 
lowest triplet states of glyoxal, 2:61185 
GOLD/ATOM COLLISIONS 
Computer studies of the scattering a low energy hydrogen ions 
from polycrystalline solids, 2:6031 
GOLD/DE HAAS-VAN ALPHEN 
de Haas-van Alphen measurements and phase shift analysis of 
electronic scattering anisotropy in solid solutions of Ga in Au, 
2:60373 
GOLD/ELECTRON COLLISIONS 
Field-enhanced REB deposition and Bremsstrahlung production, 
2:61194 (SAND-77-0242C) 
GOLD/GYROMAGNETIC RATIO 
Conduction electron g-factor in Au, 2:60372 
GOLD/ION COLLISIONS 
Orientation of fast ions excited in surface collisions (0.05 to 3.0 
MeV, angular distribution, polarization, surface collision 
mechanisms), 2:61204 (CONF-770642-11) 
GOLD/PHOTON-ATOM COLLISIONS 
Incoherent scattering of gamma rays by K-shell electrons (145, 
320, and 662 keV), 2:61234 
GOLD/PRODUCTION 
Ergo heads towards 1978 production date, 2:58467 
GOLD/SURFACE PROPERTIES 
Detection of faceting on (hk0) surfaces of thin gold films by 
diffraction in the electron microscope at 100 KV, 2:60297 
(COO-2679-9) 
GOLD 184/ENERGY LEVELS 
Nuclear data sheets for A = 184, 2:61396 
GOLD 197/ACTIVATION ANALYSIS 
CFRMF neutron flux jient and spectral determinations, 
2:61451 (HEDL-TME-75-130) 
GOLD 197/ENERGY LEVELS 
Nuclear data sheets for A= 197, 2:61406 
GOLD 197/NEUTRON REACTIONS 
ENDF’/B dosimetry file for version V, 2:61496 (BNL-22300) 
GOLD 197 TARGET/ARGON 40 REACTIONS 
Universal fragment-momentum distribution in high-energy 
nucleus-nucleus collisions, 2:61414 
GOLD 197 TARGET/CARBON 12 REACTIONS 
Universal fragment-momentum distribution in high-energy 
nucleus-nucleus collisions, 2:61414 
GOLD 197 TARGET/LITHIUM 7 REACTIONS 
Evaporation residues from the (7Li,a) reaction on '*? Au and 
Th, 2:61413 (BNL-NCS-22500) 
GOLD 197 TARGET/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
GOLD 197 TARGET/OXYGEN 18 REACTIONS 
Determination of the static quadrupole moment of the 1.98-MeV 
2* state in '*O, 2:61350 
GOLD 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
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GOLD ALLOYS/ELECTRIC CONDUCTIVITY 
Ma cre and transport properties of amorphous ferro magnetic 
d-Au, Gd-Ni and Gd-Co alloys obtained by splat-cooling, 
2:60354 (CALT-822-96) 
GOLD ALLOYS/FERMI LEVEL 
Studies of electron transitions using solid He pressure techniques, 
2:60494 (SAND-77-0989C) 
GOLD ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic and transport properties of amorphous ferro magnetic 
Gd-Au, Gd-Ni and Gd-Co alloys obtained by splat-cooling, 
2:60354 (CALT-822-96) 
Remanent magnetization of amorphous La-Gd-Au alloys with 
high Gd content, 2:60353 (CALT-822-94) 
G INEAE/CULTIVATION TECHNIQUES 
Back to the range, 2:59927 
GRAMINEAE/PRODUCTION 
Back to the range, 2:59927 
GRANITES/DI LUTION 
Predictions of mineralogical sequences in tropical soils by a 
theoretical dissolution model, 2:58909 
GRANITES/NATURAL RADIOACTIVITY 
Possible explanation for the variation of radiochemical 
characteristics in some acid and intermediate igneous rocks, 
2:58449 (DEMO-76/9) 
GRANITES/ROCK-FLUID INTERACTIONS 
Migrational behavior of alkaline trace elements in the water-rock 
system, 2:58901 
GRANODIORITES/ACOUSTIC MEASUREMENTS 
Preliminary study on the correlation of acoustic velocity and 
permeability in two granodiorites from the LASL Fenton Hill 
deep borehole, GT-2, near the Valles Caldera, New Mexico, 
2:58822 (LA-6851-MS) 
GRANODIORITES/PERMEABILITY 
Preliminary study on the correlation of acoustic velocity and 
permeability ‘n two granodiorites from the LASL Fenton Hill 
deep borehole, GT-2, near the Valles Caldera, New Mexico, 
2:58822 (LA-6851-MS) 
ULOCYTES 


RAN 
See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/COMPRESSIBILITY 
Shock compression of pyrolytic, ceylon natural, and a hot-pressed 
synthetic graphite to 120 GPa, 2:60479 (UCRL-79014) 
GRAPHITE/COMPRESSION STRENGTH 
Properties of unirradiated HTGR core support and permanent 
side reflector graphites: PGX, HLM, 2020, and H-440N, 2:59223 
(GA-A-14328) 
GRAPHITE/ELASTICITY 
Properties of unirradiated HTGR core support ard permanen 
side reflector graphites: PGX, HLM, 2020, and H-440N, 2: 39223 
(GA-A-14328) 
GRAPHITE/FISSION PRODUCT RELEASE 
Reactor safety research programs. Quarterly Jom report, 
January 1-March 31, gt 2:59701 (BNL-NUREG-50661) 
GRAPHITE/FRACTURE PROPERTIES 
Fracture Ae grey testing of a reactor grade graphite, 2:60496 
(GER 
GRAPHITE/MECHANICAL PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
GRAPHITE/OXIDATION 
Effect of steam oxidation on the tensile strength of HTGR 
structural coy tae 2:59213 (BNL-NUREG-23000) 
GRAPHITE/PHASE TRANSFORMATIONS 
Shock compression aa pyrolytic, ceylon natural, and a hot-pressed 
synthetic graphite to 120 GPa, 2:60479 (UCRL-79014) 
GRAPH HYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
GRAPHI E PROPERTIES 
Sa epitaxy in adsorbed monolayers, 2:60474 (BNL- 


22804) 
GRAPHITE/TENSILE PROPERTIES 
Effect of steam oxidation on the tensile strength of HTGR 
structural hites, 2:59213 (BNL-NUREG-23000) 
GRAPHITE/THERMODYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
GRAPH AVE PROPAGATION 
Ultrasonic shear and longitudinal wave velocities in CMT 
phite and carbon-carbon (226) from 70°F to 5400°F, 2:60498 
SAND-76-0434) 
GRAPHITE MODERATED REACTORS 
See also AGR TYPE REACTORS 
HTGR TYPE REACTORS 
LWGR TYPE REACTORS 
GRAPHITE MODERATED REACTORS/MODERATORS 
Neutronic reactor (Patent), 2:59248 
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GRASS/COMMUNITIES 
Importance of sediment stability in seagrass communities (Zostera, 
Thalassia), 2:60902 
GRASS/CULTIVATION TECHNIQUES 
Back to the range, 2:59927 
GRASS/PRODUCTION 
Back to the range, 2:59927 
GRAVITATIONAL RADIATION/RADIATION DETECTION 

Lunar surface gravimeter experiment. Final report (Moon used as 

antenna), 2:61172 (N-77-18981) 
GREAT BRITAIN 

See UNITED KINGDOM 
GREENHOUSES/GEOTHERMAL HEATING 

Potential for heating western tree seedling greenhouses with 
geothermal energy, 2:58878 

GRENOBLE REACTOR/REACTOR OPERATION 

German-British-French high-flux reactor at Grenoble and its 

research programme, 2:59682 
GROSS NATIONAL PRODUCT 

An evaluation of the GNP deflator as a basis for adjusting the 
allowable price of crude oil, 2:58274 (AD-A-036146) 

Survey and evaluation of alternative theories of economic growth 
and technical change with special emphasis on institutional R 
and D, 2:59896 (UCRL-52299) 

GROSS NATIONAL PRODUCT/ENERGY DEMAND 

New approach in energy demand. Part I. Methodology and 
illustrative examples, 2:59973 (ILASA-PP-77-4) 

GROSS NATIONAL PRODUCT/GLOBAL ASPECTS 

Comparison of national energy consumption data: some problems 
(Risky to use energy/GNP values for different countries), 
2:60049 

Parametric analysis of the structure of international energy 
consumption (Interrelation with GNP), 2: 

GROUND MOTION/DATA ACQUISITION 

Maps of North American crustal stability and geothermal 

potential, 2:58802 (COO-2441-9) 
GROUND MOTION/MONITORING 

Results from fault-monitoring stations on Pahute Mesa, Nevada 
Test Site, from July 1973 through December 1976, 2:61115 
(USGS-474-242) 

GROUND SUBSIDENCE/BIBLIOGRAPHIES 

The analysis of subsidence associated with geothermal 

development. Volume 3. Information bank, 2:58850 (PB-263694) 
GROUND SUBSIDENCE/DICTIONARIES 

The analysis of subsidence associated with geothermal 

development. Volume 3. Information bank, 2:58850 — 263694) 
GROUND SUBSIDENCE/INFORMATION CENTER 

The analysis of subsidence associated with pth 

development. Volume 3. Information bank, 2:58850 (PB-263694) 
GROUND WATER 
See also METEORIC WATER 

Significance of natural aquifers in underground coal gasification 
(23 refs), 2:57857 (CONF-770440-8) 

GROUND WATER/CHEMICAL COMPOSITION 

Chemical composition of natural waters as a function of time, 
2:58893 

D/H and '*O/"*O ratios of formation waters as indicators of 
water-rock interaction, 2:58837 

GROUND WATER/CHEMICAL REACTION KINETICS 

Study of kinetics and mechanism of interaction of fluoride-bearing 

ground waters and carbonates rocks (dynamic pattern), 2:58908 
GROUND WATER/RADIATION MONITORING 

Subsurface investigation of the Energy Systems Research 
Laboratory site at Oak Ridge National Laboratory, 2:60878 
(ORNL/TM-5695) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH/BIOLOGICAL RADIATION EFFECTS 

Effects of low doses of chronic radiation on relationship between 
radioresistance and physical development of animals (Gamma 
radiation, mice), 2:61051 

GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/CONTINENTAL SHELF 

Textural distribution of sea-floor sediments, south Texas Outer 

Continental Shelf, 2:58068 
GULF OF MEXICO/PETROLEUM DEPOSITS 

Textural distribution of sea-floor sediments, south Texas Outer 

Continental Shelf, 2:58068 
GULF STREAM/OCEAN THERMAL ENERGY CONVERSION 

Gulf stream OTEC resource potential and environmental impact 

assessment overview, 2:58662 
GYPSUM/HYDROTHERMAL ALTERATION 

Hydrothermal metamorphism and vein minerals of the Yugawara 

geothermal area, Japan, 2:58815 


H2 REGIONS/MASERS 
Accurate H2O source 
HADRON-HADRON CTIONS/CROSS SECTIONS 
Test of quark-line rule and nonet mass formula (Free color gluon 
model), 2:61292 (UR-618) 
HADRON-HADRON INTERACTIONS/PAIR PRODUCTION 
Theoretical models for the angular distribution of massive muon 
pairs produced in hadronic collisions, 2:61293 
HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 
Technical progress report and proposed technical program, 
2:61291 (TID-27571) 
HADRONS 
See also MESONS 
HADRONS/ELECTROPRODUCTION 
es - —_ hadrons in inclusive electroproduction processes, 
HADRONS/PARTICLE PRODUCTION 
Inclusive cross sections for the production of particles with large 
transverse momenta on nuclei, 2:61302 
HAFNIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
HAFNIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
HAFNIUM/PHYSICAL RADIATION EFFECTS 
Hafnium ae damage, 2:60410 (TREE-1140) 
HAFNIUM ALLOYS, /CASTING 
Process for making im molds having a metal oxide barrier for 
a and directional solidification of superalloys (Patent), 


HAFNIUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding and strength tests of molybdenum and 
molybdenum alloys, 2:60291 (ANL-Trans-1097) 
HAFNIUM OXIDES/THERMAL EXPANSI 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 2:60456 (LA-UR-77-1307) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
CORROSIVE EFFECTS 
Smoke and corrosivity, 2:60499 (UCRL-79760) 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
DECOMPOSITION 
Smoke and corrosivity, 2:60499 (UCRL-79760) 
HANFORD PRODUCTION REACTORS/IN PILE LOOPS 
Zirconium hydride formation in Hanford production reactor 
process tubes, 2:59686 (BNWL-588) 
HANFORD RESERVATION/GEOLOGICAL SURVEYS 
Petrology and chemistry of the Huntzinger flow, Columbia River 
basalt, Washington, 2:61105 (ARH-SA-272) 
HANKEL FUNCTIONS 
See BESSEL FUNCTIONS 
HAPLOIDY/BIOLOGICAL EFFECTS 
Haploid vertebrate cell cultures, 2:60976 
HARTREE-FOCK METHOD/GAUGE INVARIANCE 
Gauge properties of the Hartree-Fock and random-phase 
approximations, 2:61243 
HARTREE-FOCK METHOD/HAMILTONIANS 
Gauge properties of the Hartree-Fock and random-phase 
approximations, 2:61243 


HASTELLOY X/FATIGUE 


Reactor safety research pr s. Quarterly progress report, 
January 1-March 31, fort 2:5 59701 (BNL-NUREG- 50661) 
HATCH-1 REACTOR/FUEL MANAGEMENT 
Hatch-1 core management data magnetic tape transfer to central 
office, 2:59154 
HAWAII/GEOTHERMAL WELLS 
Hawaii Geothermal Project. Well completion report: HGP-A, 
2:58841 (TID-27312) 
HAYNES 188 ALLOY/PERMEABILITY 
Hydrogen ee of Haynes alloy-188, 2:60368 
HAZARDOUS MATERIALS/WASTE DISPOSAL 
Movement of selected metals, asbestos, and cyanide in soil: 
applications to waste disposal problems. Final report, 2:60872 
(PB-266905) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal Pilot Plant. Phase II, construction and Phase III, 
operation. Monthly report No. 10, June 1977, 2:57921 (FE-2260- 
10) 


itions in W3, 2:61164 





H-COAL PROCESS/PROCESS DEVELOPMENT UNITS 


H-COAL PROCESS/PROCESS DEVELOPMENT UNITS 

H-Coal process for producing liquid hydrocarbons, 2:57933 

H-COAL PROCESS/RESID 

Gasification of residual materials from coal liquefaction. 
Evaluation of H-coal syncrude vacuum tower bottoms as 
feedstock to Texaco Coal Gasification Process. Final report on 
Type I laboratory test, 2:57870 (FE-2247-2) 

Gasification of residual materials from coal liquefaction. 
Evaluation of H-coal settler stripped underflow as feedstock to 
Texaco Coal Gasification Process. Final report on Type I 
laboratory test, 2:57871 (FE-2247-3) 

Gasification of residual materials from coal liquefaction. Quarterly 
nom pea 1977, 2:57872 (FE-2247-4) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT EXCHANGERS 
See also HEAT PUMPS 
RADIATORS 
HEAT EXCHANGERS/BIOLOGICAL FOULING 

Abatement of biofouling and corrosion in OTEC heat exchangers 
using low energy surfaces, 2:58657 

Studies - biofouling in ocean thermal energy conversion plants, 


HEAT EXCHANGERS/CORROSION 
Post-corrosion analyses of a sodium-sodium heat exchanger after 
60,000 hours sodium exposure, 2:59284 (CONF-760503-P2) 
Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 
HEAT EXCHANGERS/CORROSION PROTECTION 
Abatement of biofouling and corrosion in OTEC heat exchangers 
using low energy surfaces, 2:58657 
HEAT EXCHANGERS/COST 
Design of low-cost aluminum heat exchangers for OTEC plant- 
ships, 2:58660 
Ocean thermal power plant heat exchangers, 2:58659 
HEAT EXCHANGERS/DESIGN 
Design of low-cost aluminum heat exchangers for OTEC plant- 
ships, 2:58660 
Geot! R and D project report, October 1, 1976-March 31, 
1977, 2:58857 (TREE-1134) 
Heat exchanger design considerations for gas turbine HTGR 
power plant, 2:59245 
Heat exchanger for nuclear reactor installations (Patent), 2:59464 
Heat exchanger tube bundle support system (Patent), 2:60608 
a 7 exchangers with improved seal structure (Patent), 
Rotary regenerative heat exchanger (Patent), 2:60612 
HEAT EXCHANGERS/FAILURES 
Model to predict transient consequences of a heat exchanger tube 
rupture, 2:58224 
HEAT EXCHANGERS/HEAT TRANSFER 
Water flow heat transfer conductance enhancement in round tubes 
. means of flow modifying inserts (For ocean thermal power 
ts), 2:58653 (SAN/ 1094-1) 
HEAT EXCHANGERS/LAMINAR FLOW 
Pressure drop studies in elliptic ducts, 2:59560 
HEAT EXCHANGERS/MATERIALS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 
HEAT EXCHANGERS/OPTIMIZATION 
Water flow heat transfer conductance enhancement in round tubes 
means of flow aN (For ocean thermal power 
nts), 2: 2:58653 map dane! 1 
HEAT EXCHANGER IRRMANCE 
Effect of argon antmvenss on the heat transfer ormance of a 
fast reactor intermediate heat exchanger (LMFBR), 2:59286 
(CONF-760503-P2) 
Heat transfer in a sodium-potassium heat exchanger (potassium 
boiler) made of helically-coiled tubes, 2:60613 
Ocean thermal power plant heat exchangers, 2:58659 
Post-test examination of a 30-MW sodium-to-sodium intermediate 
heat exchanger, 2:59285 (CONF-760503-P2) 
HEAT EXCHANGERS/PERFORMANCE TESTING 
R and D project report, October 1, 1976-March 31, 
1977, 2:58857 1134) 
Heat transfer in a vertical-tube irrigation heat exchanger, 2:60707 
(ORNL-tr-4376) 
HEAT EXCHANGERS/RESEARCH PROGRAMS 
East Mesa Geothermal Com: it Test Facility, 2:58855 
HEAT EXCHANGER 
Heat exchangers, 2:58973 
HEAT Ce ney 
te tion in wells, 2:58869 
HEAT FLOW /MAPS 
New heat-flow contour ee United States, 
2:58823 (USGS-OFR-76- 
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HEAT FLOW/MATHEMATICAL MODELS 
me of temperatures in continental convergence zones, 
HEAT LOSSES/INFRARED THERMOGRAPHY_ . 

Detecting structural heat losses with mobile infrared 
thermography. Part IV. Estimating quantitative heat loss at 
Dartmouth College, Hanover, New Hampshire, 2:60115 
(CRREL-76-33) 

HEAT PIPES/DESIGN 

Analysis, design, and thermal performance testing of a heat pipe 

flat plate co) lector, 2:58761 
HEAT PIPES/PERFORMAN 

Analysis, desi 

flat plate co 
HEAT PIPES/USES 

Thermal control of power supplies with electronic packaging 
techniques. Final report, 2:60599 (N-77-18386) 

HEAT PUMPS/COMPARATIVE EVALUATIONS 

Technological and economic investigations of gas-fired heat 
pumps systems, 2:60093 

HEAT PUMPS/ECONOMICS 

Critical evaluation of the heat pump for residential space heating, 
2:60101 (AED-Conf-76-642-001) 

HEAT PUMPS/ENERGY CONSERVATION 

Drying by heat pumps, 2:60148 

EAT PUMPS/FUEL CONSUMPTION 


Heat pumps with supplemental heating, 2:60091 
HEAT PUMPS, /PERFORMAN CE. 


Critical evaluation of the heat — for residential space heating, 
2:60101 (AED-Conf-76-642-001) 
Dynamic performance of a residential air-to-air heat pump, 
2:60102 ((NBS-BSS-93) 
HEAT PUMPS/TECHNOLOGY ASSESSMENT 
ee and economic investigations of gas-fired heat 
systems, 2:60093 
HEAT P PUMPS/USES 
Drying by heat pumps, 2:60148 
HEAT RESISTING 'YS/RESEARCH PROGRAMS 
Materials Science Division coal technology tenth quarterly report, 
January-March 1977, 2:57854 (ANL-77-41) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
HEAT STORAGE/CONTROL SYSTEMS 
Comfort-range thermal storage, 2:59941 
HEAT STORAGE/PERFORMANCE 
Design and construction of a residential solar heating system at 
Fermilab, 2:58721 
HEAT TRANSFER 
See also HEAT FLOW 
THERMAL CONDUCTION 
HEAT TRANSFER/COMPUTER CODES 
DISPL: a software package for one and two spatially dimensioned 
kinetics-diffusion problems, 2:61818 (ANL-77-12) 
HEAT TRANSFER/MATHEMATICAL MODELS 
Mathematical modelling of single-phase nonisothermal fluid flow 
through porous media. Doctoral thesis, 2:61107 (PB-262884) 
HEAT TRANSFER/STABILITY 
Stability of natural heat-mass transfer (Book), 2:60705 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON I1 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/DEEP INELASTIC SCATTERING 
Heavy ion reactions: an experimental vista (Review, angular 
momentum, Saws decay, reaction mechanism), 
2:61480 (CONF- 1) 
HEAVY ION REACTIONS/FIREBALL MODEL 
Fire ball aaa in central collisions of relativistic heavy ions, 
2:614 
HEAVY ION REACTIONS/FUSION REACTIONS 
Heavy ion —— an experimental vista (Review, angular 
momentum, -nucleus decay, reaction mechanism), 
2:61480 (CONF. -1) 
HEAVY ION REACTIONS/MULTIPLE PRODUCTION 
Singularities of interactions of iron-group relativistic nuclei in 
cosmic rays with Ag and Br nuclei with maximum number of 
interacting nucleons, 2:61272 


, and thermal performance testing of a heat pipe 
lector, 2:58761 





DEC. 30, 1977 


HEAVY ION REACTIONS/NUCLEAR MODELS 
Microscopic ay of high-energy heavy-ion collisions, 
2:61482 (CONF-770602-4) 
HEAVY ION REACT IONS, RESONANCE SCATTERING 
Barrier-top resonances and heavy ion reactions, 2:61487 
HEAVY I0. —* TONS/THREE-DIMENSIONAL 
CALCULATI 
Flvid-dvaenioal ios for heavy-ion reactions in three 
dimensions, 2:61481 (CONF-770602-2) 
HEAVY IONS/ION-ATOM COLLISIONS 
Independent electron a; “creas for atomic scattering by 
heavy particles, 2:6122 
HEAVY INS/CP INVARIANCE 
Rare muon decays, heavy leptons, and CP violation, 2:61306 
HEAVY LEPTONS/LEPTONIC DECAY 
Cosmological lower bound on heavy-neutrino masses, 2:61287 
Heavy leptons and trimuons in an SU(3) x U(1) model, 2:61286 
HEAVY LEPTONS/MASS 
Cosmological lower bound on heavy-neutrino masses, 2:61287 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Heavy leptons and trimuons in an SU(3) x U(1) model, 2:61286 
HEAVY LEPTONS/PARTICLE STRUCTURE 
General lepton structure with naturalness assumptions, 2:61307 
HEAVY NU I/NEUTRON REACTIONS 
Reaction rate measurements, 2:61372 (HEDL-TME-75-130) 
— rate measurements in BIG-10, 2:61373 (HEDL-TME-75- 
1 


) 
HEAVY WATER/PRODUCTION 
— for enriching hydrogen with deuterium (Patent), 
2: 
Gamma scanning of heavy water towers, 2:58567 (CONF- 
7511135-(Summ.)) 
Isotope exchange process (Patent), 2:58568 
HEAVY WATE TRAVIOLET SPECTRA 
Molecular Rydberg states. VII. Water, 2:61188 
HEAVY WATER LANT 
See HEAVY WATER 
HECTORITE 
See MONTMORILLONITE 
HELICAL INSTABILITY 
Coupling of tearing modes in tokamaks, 2:61693 
HELI ‘ATS/DESIGN 
Heliostat fieid design for the ERDA 5 Megawatt Solar Thermal 
Test Facility, 2:58649 
HELIOTRON/HIGH-FREQUENCY HEATING 
Plasma confinement and RF heating on the heliotron DM and D 
devices, 2:61588 
HELIOTRON/PLASMA CONFINEMENT 
Plasma confinement and RF heating on the heliotron DM and D 
devices, 2:61588 
HELIUM 
See also CRYOGENIC FLUIDS 
HELIUM/AEROSOLS 
New laser aerosol detector and monitor for use on high pressure 
gas streams (For monitoring helium at 15 atmospheres in 
cryogenic refrigerator), 2:60815 (BNL-22929) 
HELIUM/ATOM-MOLECULE COLLISIONS 
Crossed molecular beam study rotational excitation of HD(J = 0 
1) in collisions with He (19.3 MeV), 2:61218 (LBL-6214) 
HELIUM/DIFFUSION 
Depth distribution and migration of helium in vanadium at 
elevated temperatures, 2:60423 
HELIUM/EX E INTERACTIONS 
Metastability exchange in a mixture of He* and He‘ isotopes, 
2:61215 
HELIUM/ION-ATOM COLLISIONS 
Scattering angle of neutrals formed by stripping negative 
hydrogen ions, 2:61197 
HELIUM. IPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
HELIUM/MAGNETIC RESONANCE 
— exchange in a mixture of He* and He‘ isotopes, 
2:6121 
HELIUM/METASTABLE STATES 
Metastability exchange in a mixture of He* and He‘ isotopes, 
2:61215 
HELIUM/SOLUBILITY 
Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 
760503-P2) 
HELIUM/STRIATIONS 
Existence regions of ionization waves (moving striations) in 
helium, neon and argon, 2:61623 
HELIUM/TRAPPING 
Effects of trapping and detrapping of helium on void nucleation, 
2:60406 (CONF-770641-2) 
HELIUM 3/BINDING ENERGY 
Few nucleon problem with realistic nucleon-nucleon interactions, 
2:61332 (LA-UR-77-1525) 


HELIUM 3/BOUND STATE 
Few nucleon problem with realistic nucleon-nucleon interactions, 
2:61332 (LA-UR-77-1525) 
ST 3/GINZBURG-LANDAU THEORY 
logy of gauge fields with several vacuums, 2:61310 
HEL UM 3 PE RATIO 


Dissolved helium in lakes: uranium in _ 
Precambrian terrain of central Labrador 24644 
HELIUM 3/THERMONUCLEAR REACTIONS 
Nuclear scattering cross section for fusion chain i 
calculation: the o. 3He) cycle, 2:61626 (IA-1321) 
HELIUM 3 A/ROTATION 
Rotating *He-A, 261235 
HELIUM 3 A/VORTEX FLOW 
Rotating *He-A, 2:61255 
HELIUM 3 REACTIONS/BREAKUP REACTIONS 
Reaction measurements and analyses for *He + ‘He at 15.95 
MeV (c.m.), 2:61341 
HELIUM 3 REACTIONS/ELASTIC SCATTERING 
Reaction measurements and analyses for *He + ‘He at 15.95 
MeV (c.m.), 2:61341 
HELIUM 3 REACTIONS/FISSION 
—"" moments of inertia of maximally deformed nuclei, 


HELIUM 3 REACTIONS/PICKUP REACTIONS 
Study of the *°V nucleus with the (*He,d), Cie, ae 
(*He,py) reactions (Angular distribution, 13 and 


analog states, DWBA, J, 77, ic factors, 


momentum, transitions), 2: otNea (ANE -1971A) 
HELIUM 3 REACTIONS/STRIPPIN 
Study of the *°V nucleus with the Cried), pew | (Hep), and 
(He,py) reactions (Angular distribution, 13 and 22 MeV, 
analog states, DWBA, J, 7, spectroscopic factors, 
2 (ANLLPHY- 1971A) 
CTIONS 


momentum, transitions), 2:6136 
HELIUM 3 TARGET, 
Study of the ae fusion power with negligible neutron 
production, 2:6178 
HELIUM 4 
HELIUM I 
See also HELIUM II 
HELIUM 4/ISOTOPE RATIO 
Dissolved helium in lakes: uranium pe id 
brian terrain of central om 
HELIUM 4 TARGET/HELIUM 3 REACTIONS 
Reaction measurements and analyses for *>He + ‘He at 15.95 
MeV (c.m.), 2:61341 
HELIUM 4 TARGET/PHOTONUCLEAR REACTIONS 
—_ 2° photoproduction from complex nuclear targets, 
2:61 
HELIUM 4 TARGET/PION REACTIONS 
Second-order pion-nucleus optical potential, 2:61334 
HELIUM 4 TARGET/PROTON CTIONS 
Resonating-group study of p + a scattering from 68 to 125 MeV, 
2:61333 
HELIUM I/HEAT TRANSFER 
Propagation of thermal waves in supercritical helium, 2:61257 
(LA-UR-77-593) 
HELIUM II/INTERNAL FRICTION 
Temperature dependence of the mutual friction force in helium 
near the A point, 2:61253 
HELIUM II/PHASE STUDIES 
Temperature dependence of the superfluid density in restricted 
geometries determined by an oscillating U-tube technique, 
2:61251 
HELIUM II/SECOND SOUND 
——e of first sound into second in superfluid helium, 
2: 
HELIUM II/SPIN WAVES 
a ay in a degenerate solution of He* in superfluid He‘, 
2:612 
HELIUM II/THERMODYNAMIC PROPERTIES 
Spin waves in a degenerate solution of He* in superfluid He‘, 
2:61254 
HELIUM II/VORTEX FLOW 
Galilean presymmetry and the quantization of circulation,, 2:61252 
HELIUM II/ZERO SOUND 
Spin waves in a degenerate solution of He* in superfluid He‘, 
2:61254 


HELIUM IONS/COLLISIONS 

Orientation of fast ions excited in surface collisions (0.05 to 3.0 
MeV, angular distribution, polarization, surface collision 
mechanisms), 2:61204 (CONF-770642-11) 

a yields of 1 to 20 keV light ions on stainless steel, 
2:60378 

Sputtering of adsorbed layers by ion bombardment (Cross 
sections, 100 to 1600eV), 2:60379 

Sputtering yields of 1 to 20 keV light ions on stainless steel (H*, 
D*, He*, Ne*, Ar* ), 2:61200 





HELIUM IONS/S STATES 


a IONS/S STATES 
structure of the 2s state of *He*, 2:61213 
HEL UM IONS/TRAPPIN _- site ett ©. ond 15 
em “t-te le trapping in niobium (9- an 
He* ), 2:61199 
HELIUM-NEON LASERS/FREQUENCY CONTROL 
Competition of orthogonally polarized modes in a ring laser with a 
nonlinear absorber, 2:60670 
Helium-neon laser emitting A= 3.39 p line of 7 Hz width, 2:6(577 
HELIUM-NEON LASERS/LINE WIDTHS 


Helium-neon laser emitting A= 3.39 p line of 7 Hz width, 2:60677 
HELIUM-NEON LASERS/STAB TION 
Competition of eee) polarized modes in a ring laser with a 
nonlinear absorber, 2 
HELIUM-NEON LASERS/TUNING 
Competition of comirqena polarized modes in a ring laser with a 
absorber, 


nonlinear :60670 
HELIUM-NEON LASERS/WAVE PROPAGATION 
Experimental investigation of the ——- between opposite 
waves in a rapidly hoon y rin jaser, 2:60673 
HEPARIN/ BIOLOGICAL EFFECIS. 
He sulfate: functional role at the cellular level (Possible 
unctional roles on N-sulfated glycosaminoglycon), 2:60959 
(LA-UR-77-1706) 
HEPATOMAS/BIOLOGICAL RADIATION EFFECTS 
Reactions of tumor and or, of tumor-bearing animals to 
ionizing radiation (X radiation, mice), 2:6105 
HEPTANE/REFORMER PROCESSES 
Transformation of n-heptane by reforming stages, 2:58211 
HEPTANE/STEAM RM PROCESS 
Steam reforming of hydrocarbons on noble metal catalysts. II. N- 
heptane a rhodium catalysts, 2:58237 
Steam reforming of hydrocarbons on noble metal catalysts. III. 
The reactivity of several hydrocarbons in the steam reforming 
on a Rh-alumina catalyst, 2:58234 
HEPTANE/VOLATILITY 
Experimental — of Wilson parameters, 2:58332 
HEXANE/CRACKIN 
Isomerization of ight ins, 2:58270 
HEXANE/DEHYD ENATION 
Isopentane dehydrogenation with chromia-alumina catalyst-- 
effects of intraparticle diffusion on catalyst fouling, 2:58236 
HEXANE/RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
HFBR REACTOR/FAILED ELEM ELEMENT D DETECTION 
a and identification of failed fuel elements: HFBR, 
HFIR REACTOR/REACTOR INSTRUMENTATION 
Investigation of the effects of some safety — eciteations on 
the safety of the HFIR, 2:59664 (ORNL/TM-5738) 
HFIR REACTOR/REACTOR PROTECTION SYSTEMS 
Investigation of the effects of some safety system modifications on 
the safety of the HFIR, 2:59664 (ORNL/TM-5738) 
HIGH BTU GAS/ECONOMICS 
Status of coal gasification, 1977, 2:57861 (CONF-770706-21) 
HIGH BTU GAS/PRODUCTION 
a 7 a demonstration plant to produce clean oils from coal, 
H-Coal process for producing a hydrocarbons, 2:57933 
Hydrocarbonization process evaluation report. Volume I. 
Conceptual design and cost estimate of a commercial-scale 
facility, 2:57885 (ORNL-5212(Vol.1)) 
Status of coal gasification, 1977, 2:57861 (CONF-770706-21) 
WESCO project: the decision-making processes, 2:57913 
HIGH BTU GAS/SYNTHESIS 
Technology and economics of clean fuel gas manufacture from 
liquid petroleum, 2:58603 
ee and economics of SNG manufacture from naphtha, 


HIGH ENERGY PHYSICS 

Ukrainian Physics Journal (Cover-to-cover English translation of 
August 1971 issue of Ukrainskii Fizicheskii Zhurnal), 2:61526 
(A C-tr-7297/8) 

Ukrainian physics journal (Cover-to cover translation into English 
of Ukrainskii Fizicheskii Zhurnal, vol. 16, no. 10 (October 
1971)), 2:61525 (AEC-tr-7297/10) 

HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

Annual progress report, 2:61258 (COO-1195-408) 

Research in elementary Tenagmy physics. Technical progress 
report, May 1, 1976-May 29, 1977 (Summaries of research 
activities at Brandeis University), 2:61309 (COO-3230-6) 

Survey of the high energy physics program at Brookhaven 
National Laboratory, 2:61259 

HIGH EXPLOSIVES 
See CHEMICAL ae VES 


Alfven wave heating experiment of a high beta plasma, 2:61705 
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HIGH-BETA PLASMA/CYCLOTRON INSTABILITY 
Alfven ion-cyclotron instability: Its physical mechanism and 
observation in computer simulation, 2:61674 
HIGH-BETA PLASMA/TRANSPORT THEORY 
Neoclassical t in an elliptic tokamak, 2:61564 
HIGH-FREQ HEATIN 
See also ECR HEATING 
ICR HEATING 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
— of slow and fast waves to plasmas near the lower hybrid 
frequency, 2:61563 (PPL-1366) 
— es HEATING/MAGNETOACOUSTIC 


Magnetoacoustic heating of two-component plasma in Tokamak 


HIGH-FREQUENCY HEATING/NONLINEAR PROBLEMS 
Particle and wave dynamics in a magnetized plasma subject to 
high rf pressure, 2:61573 
HIGH-PURITY GE DETECTORS/CALIBRATION 
Hi Serr | rate 4mB-y coincidence system, 2:60792 (BNL- 
HIGH-TEMPERATURE FUEL CELLS/MATRIX MATERIALS 
Advanced fuel cell development. Progress report for Jan - 
March 1977 (LiAIO> electrolyte matrix), 2:60079 (ANL-77-29) 
ee FUEL CELLS/PERFORMANCE 


AC technique for characterizing solid oxide fuel cells, 2:60080 
(BNL-22793) 
Advanced fuel cell development. Progress report for January- 
March 1977 (LiAIOz electrolyte matrix), 2:60079 (ANL-77-29) 
HIGH-TEMPERATURE FUEL CELLS/VOLTAGE DROP 
AC technique for characterizing solid oxide fuel cells, 2:60080 
(BNL-22793 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS/DESIGN 
High-voltage microsecond pulse-forming network, 2:61804 
HISTAMINASE/METABOLISM 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
HISTAMINE/METABOLISM 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
HODGKINS DISEASE/DIAGNOSIS 
Microroentegenography in studying lymphogranulomatosis of the 
bone, 2:61004 (ANL-Trans-1099 
HODGKINS DISEASE/RADIOTHERAPY 
Prognostic classification of Hodgkin disease in pathologic stage 
III, based on anatomic considerations, 2:61044 
HOLMIUM/PHOTON-ATOM COLLISIONS 
Incoherent scattering of gamma rays by K-shell electrons (145, 
320, and 662 keV), 2:61234 
HOLMIUM 166/BETA-MINUS DECAY 
Migs aso rate 4m B-y coincidence system, 2:60792 (BNL- 
HOMOGENEOUS PLASMA/DECAY INSTABILITY 
Parametric decay instabilities of lower hybrid wave into 
electromagnetic wave, 2:61682 
HOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Electromagnetic parametric instabilities in an ultra-relativistic 
plasma, 2:61669 
HOMOGENEOUS PLASMA/EMISSION SPECTRA 
Non-LTE line transfer with diffusion of excited atoms, 2:61624 
HOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 
Electromagnetic parametric instabilities in an ultra-relativistic 
plasma, 2:61669 
HOMOGENEOUS PLASMA/PLASMA WAVES 
Excitation of ordinary waves in a plasma with a diffuse boundary 
under anomalous skin-effect conditions, 2:61714 
HOMOGENEOUS PLASMA/THERMAL CONDUCTION 
Problem of thermal waves in plasma, the influence of hot electrons 
being taken into consideration, 2:61651 
HORDEUM 
See BARLEY 
HORIZONTAL DIVESTITURE 
Horizontal divestiture (Conference highlights), 2:60024 
HORMONES/LABELLING 
ress) of protein hormones. Progress report, 2:61009 (COO- 
HOSPITALS/TOT/ L ENERGY SYSTEMS 
System analysis design and proof-of-concept experiment of a total 
energy system. Quarterly progress report, 15 May 1976-15 
August 1976, 2:59943 (COO-2947-1) 
The marketability of integrated energy/utility systems, 2:59875 
(PB-266042) 
OT PLASMA 
See also LASER-PRODUCED PLASMA 
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HOT PLASMA/RECOMBINATION 
ape ee of hydrogen in a quasi-stationary thermonuclear 


lasma, 2:6 
HOT PRESSING/ DIFFUSION 
Status of understanding diffusion controlled solid state sintering, 
hot pressing, and cr 2:60428 “—_——~ 2390-17) 
HOT SPRING: GEOCHEMISTR 
pH-value, and iron, copper, zinc, ae lead content of the soil in 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, Japan, 2:58832 
Regional geology and geochemistry of the Manikaran-Kasol 
eothermal area, India, 2:58816 
HOT-DRY-ROCK SYSTEMS/FLUID INJECTION 
Extraction of geothermal energy by two-loop systems, 2:58874 
Fluid injection ree modern analysis of wellbore temperature 
survey, 2:58871 (LA-UR-77-1690) 
HOT-DRY-ROCK SYSTEMS/GEOTHERMAL EXPLORATION 
Hot, Dry Rock (HDR) geothermal energy: exploitation and 
exploration, 2:58873 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Extraction of — energy by two-loop systems, 2:58874 
Hot, Dry Rock (HDR) geothermal energy: exploitation and 
exploration, 2:58873 
HOUSES/AIR CONDITIONING 
Comfort-range thermal storage, 2:59941 
Dynamic performance of a residential air-to-air heat pump, 
2:60102 (NBS-BSS-93) 
Energy conservation in home ee cooling, 2:60111 
HOUSES/ENERGY CONSERVATIO 
Home energy conservation demonstration project. An interim 
report of the first year’s results (Evaluation of methods for heat 
loss prevention), 2:60103 (NP-22238) 
Residential energy use alternatives to the year 2000, 2:60109 
Simplified optimization of building construction for energy 
conservation, 2:60110 
HOUSES/ENERGY CONSUMPTION 
Modeling natural energy flow in houses (Model incorporated in 
computer program TWOZONEB), 2:60108 
Residential energy use alternatives to the year 2000, 2:60109 
Simplified — of building construction for energy 
conservation, 2:60110 
HOUSES/ENERGY DEMAND 
Costs of alternative forms of domestic energy supply: UK travel, 
2:59887 (NP-22255) 
Insolation and temperature statistics and their influence on the 
design of solar heating systems and the electric utility interface, 
2:587 


HOUSES/GEOTHERMAL REFRIGERATION 
Geothermal heat, instead of electrically powered compression, 
ponent for cooling a small residence or office building, 
2:5 
HOUSES/GEOTHERMAL SPACE HEATING 
Characteristics of residential heating with geothermal water and 
electric power, 2:58879 
HOUSES/HEAT LOSSES 
Home energy conservation demonstration project. An interim 
report of the first year’s results (Evaluation of methods for heat 
loss prevention), 2:60103 (NP-22238) 
HOUSES/HEAT STORAGE 
Illinois House, 2:58696 
HOUSES/LIGHTING SYSTEMS 
Overview of energy conservation research at Lawrence Berkeley 
Laboratory, 2:59957 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Illinois House, 2:58696 
Non-technical evaluation of four different concrete wall solar 
collector configurations, 2:58693 
Passive solar heated house: design and construction, 2:58692 
Sunergy louver drape: a unique passive solar heat collector and 
reflector, 2:58695 
HOUSES/ROOFS 
Aerial thermal scanner data for monitoring rooftop temperatures, 
2:60104 (NP-22245) 
HOUSES/SOLAR AIR CONDITIONERS 
Competitively-priced solar home, using concentrating collectors, 
2:58722 
HOUSES/SOLAR AIR CONDITIONING 


Climate based solar house design: hot and humid Charleston, S.C., 


2:58694 
Cooling subsystem design in CSU Solar House III, 2:58682 
Solar energy. solar eee. solar houses, 2:58673 
HOUSES/SOLAR COOLI 
Solar design and pee ay pon: song 
Solar dwelling design eee 2:58665 GHUD- 2PDR- 156(2)) 
HOUSES/SOLAR HEATING SYSTEMS 


Climate based solar house Soiee hot and humid Charleston, S.C., 


2:58694 
Design and construction of a residential solar heating system at 
Fermilab, 2:58721 


HTGR TYPE REACTORS/FUEL ELEMENTS 


Experimental evaluation of a solar house heating system in 
Guebec 2:58686 


-— y solar heating retrofit in the urban environment, 

Retrofit solar heating system constructed with salvaged and 
readily available com its designed for self-installation by 
low income families, 2:58703 

Solar design and installation experience, 2 

Solar dwelling design concepts, 2:58665 HUD -PDR-1562) 

Solar heating in northern New England, 2:5: 

Solar retrofit of a home in Granton, rey bs 258700 

HOUSES/SOLAR SPACE HEATING 

Comparative —— of solar heating with air and liquid 
systems, 2: 

= solar home, using concentrating collectors, 


Energy conservation through residential solar retrofit, 2:58699 

Solar energy. solar technology. solar houses, 2:58673 

Solar heating for buildings in Ontario. Experience and analysis of 
—, multiple residential and coment low rise buildings, 

Solar heating in northern New England, 2:58724 

Solar home for low income families, 2:58688 

Status report on the USAFA solar energy program, 2:58698 

HOUSES/SOLAR WATER HEATERS 

Energy conservation through residential solar retrofit, 2:58699 

Solar heating ‘or buildings in Ontario. Experience and analysis of 
—: multiple residential and commercial low rise buildings, 


HOUSES/SOLAR-ASSISTED HEAT PUMPS 
Application of solar energy to schools and residences, 2:60060 
Hybrid solar-assisted heat pump system for residential 
lications, 2:58725 
HOUSES/SPACE HEATING 
Comfort-range thermal storage, 2:59941 
Critical evaluation of the heat —— for residential space heating, 
2:60101 (AED-Conf-76-642-001 
Dynamic performance of a residential air-to-air heat pump, 
2:60102 (NBS-BSS-93) 
Energy conservation in home heating and cooling, 2:60111 
HOUSES/THERMAL INSULATION 
Aerial thermal scanner data for monitoring rooftop temperatures, 
2:60104 (NP-22245) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-I REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 
DRAGON REACTOR 
PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Process for preparing metal-carbide-containing microspheres from 
metal-loaded resin beads (Patent), 2:59246 
HTGR TYPE REACTORS/COATINGS 
Structural characterization of HTGR pyrocarbon fuel particle 
coatings, 2:60: 
HTGR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Advanced power reactors and developing countries, 2:59364 
HTGR TYPE REACTORS/CONT. BUILDINGS 
Containment Atmosphere Response (CAR) program interim 
summary report, 2:59220 (GA-A-14262) 
HTGR TYPE REACTORS/CONTROL ELEMENTS 
Thermal-stress analysis of HTGR fuel and control rod fuel blocks 
in in-block carbonization and annealing furnace, 2:59216 
(CONF-770807-28) 
HTGR TYPE REACTORS/DEPRESSURIZATION 
Containment Atmosphere Response (CAR) program interim 
summary report, 2:59220 (GA-A-14262) 
HTGR TYPE REACTORS/ECONOMICS 
Gas turbine HTGR: a total energy utilization option, 2:59226 
(GA-A-14484) 
Multipurpose nuclear process heat for energy supply in less- 
industrialized countries, 2:59465 
HTGR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
— protection for systems and components important to 
safety, 2:594 
HTGR TYPE REACTORS/FEASIBILITY STUDIES 
Energy problems and development of a multipurpose VHTR in 
Japan, 2:5 
Multipurpose nuclear process heat for energy supply in less- 
industrialized countries, 2:59465 
HTGR TYPE REACTORS/FUEL CYCLE 
Reactor strategy studies, 2:59250 
Thorium utilization program progress report, July 1, 1975- 
September 30, 1976, 2:58484 (ORNL-5266) 
HTGR TYPE REACTORS/FUEL 
Residual stress and strain examination in Peach Bottom fuel test 
elements, 2:59222 (GA-A-14324) 





HTGR TYPE REACTORS/FUEL PARTICLES 


Thermal-stress analysis of HTGR fuel and control rod fuel blocks 
in in-block carbonization and annealing furnace, 2:59216 
(CONF-770807-28) 

HTGR TYPE REACTORS/FUEL PARTICLES 
Structural characterization of HTGR pyrocarbon fuel particle 
coatings, 2:60509 
HTGR 'E REACTORS/FUEL RODS 
ies of extruded fuel rods for HTGR applications, 2:59214 
(CONF-770701-4) 

Thermal design and analysis of the HTGR fuel element vertical 

carbonizing and annealing furnace, 2:59235 (ORNL/ENG/TM- 


1) 
HTGR TYPE REACTORS/HEAT EXCHANGERS 
Heat exchanger design considerations for gas turbine HTGR 
power plant, 2:59245 
Heat exchanger for nuclear reactor installations (Patent), 2:59464 
HTGR TYPE REACTORS/HYDROGEN PRODUCTION 
Combination of a high-temperature reactor with a plant for 
splitting off and — of hydrogen and with a thermal 


wer plant, 2:5946 
HTGR R TYPE REACT ORS/LOSS OF FLOW 
LOFC fission product release and rye oe sor calculations 
for ooled reactors, 2:59233 (LA-UR 
HTGR TYPE REACT ORS/MATHEMATICAL MODELS 
CHAP: a composite nuclear plant simulation iy 157) applied to 
the 3000 MW(t) HTGR, 2:59234 (LA- oe 
HTGR TYPE REACTORS/OFF-GAS SY: 
Flooding and mass transfer in Goodloe packed ¢ ues Part 2, 
2: "59236 (ORNL/MIT-253) 
HTGR TYPE REACTORS/OFF-PEAK ENERGY STORAGE 
HTS thermal stora oe yo plant, = — (ORNL/Sub-4188/2) 
HTGR TYPE REACT 
Advanced power reactors and Tooting a countries, 2:59364 
Energy problems and development of a multipurpose VHTR in 
Japan, 2:59466 
Future advanced energy systems, 2:59251 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Design and analysis of multicavity — concrete reactor 
vessels, 2:59217 (CONF-770807-32 
Finite element analysis of Stem a concrete reactor vessels 
(NONSAP code), 2:59232 (LA-UR-77-530) 
High temperature helium test ring with prestressed concrete 
ressure vessel (PCPV), 2:59255 (ORNL-tr-4372) 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Very-high-temperature gas reactor environmental impacts 
assessment, 2:59463 (ORNL/TM-5914) 
HTGR TYPE REACTORS/REACTOR ACCIDENTS 
HEXERE 12: computer program for the transient thermal- 
hydraulic analysis of high temperature gas-cooled reactors, 
2:59720 (K/CSD/TM-3) 
HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Common-cause failure considerations in predicting HTGR cooling 
system reliability, 2:59808 
Transient analysis of a permeable thermal barrier system, 2:59249 
HTGR TYPE REACTORS/REACTOR CORES 
Calculation of cross-section space shielding factors for doubly 
heterogeneous reactor cores: pointwise or ultrafine group 
me 2:59230 (LA-NUREG-6837-MS) 
Effect of steam oxidation on the tensile strength of HTGR 
structural graphites, 2:59213 (BNL-NUREG-23000) 
Effect of clearance and distribution of mass on the dynamic 
response of an HTGR core, 2:59699 (BNL-NUREG- 22651) 
Evaluation of wy op coefficients of reactivity for 7*°U- 
— fueled HTGR lattices. Final report, 2:59218 (EPRI-NP- 


22) 
ORTAP: a simulator of high temperature led reactor 
nuclear steam supply system dynamics, 2:59215 (CONF-770728- 


1) 

OSCIL and OSCVERT: computer codes to evaluate the non- 
linear seismic response of an HTGR core, 2:59698 (BNL- 
NUREG-22650) 

Seismic papenee of block-type nuclear reactor core, 2:59231 (LA- 
UR-77-218 

HTGR TYPE REACTORS/REACTOR FUELING 
Startup test techniques for HTGRS, 2:59227 (GA-A-14493) 

HTGR E REACTORS/REACTOR MATERIALS 
a scien - os rey pa (GERHTR-178) 

perties of unirradia' core support and permanent 
side reflector graphites: PGX, HLM, 2020, and H-440N, 2:59223 
(GA-A-14328) 

HTGR TYPE REACTORS/REACTOR PROTECTION 

SYSTEMS 


Physical protection for systems and components important to 
safety, 2:59430 
HTGR TYPE REACT ee cee mete 
Reactor safety research pro 
Jan 1-March 31, 1977, 2:59701 ol NL NUE. 50) 
HTGR TYPE REACTORS/REACTOR ST 
Startup test techniques for HTGRS, 2: 39227 (G (Gay A-14493) 
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tartup test techniques for HTGRs, 2:59243 
HTGR FYPE REA TORS/REACTOR TECHNOLOGY 
Future advanced ener i. 2:59251 
HTGR TYPE REA S/RESEARCH PROGRAMS 
Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Ridge National Laboratory, May 1977, 
2:59145 (ORNL G/TM-126) 
HTGR TYPE REACTORS/SEISMIC EFFECTS 
Measuring the seismic response of an HTGR core model, 2:59715 
(GA-A-14368) 
Subharmonic excitation in an HTGR core, 2:59697 (BNL- 
NUREG-22649) 
HTGR TYPE REACTORS/SPENT FUEL ELEMENTS 
Formation of actinides in irradiated HTGR fuel elements, 2:59254 
(GERHTR-168) 
HTGR TYPE REACTORS/STEAM SYSTEMS 


ORTAP: a simulator of high temperature omy 
nuclear steam supply system dynamics, 2:59215 (CONF-710728- 
1 


) 
HTGR TYPE REACTORS/THERMAL SHIELDS 
Transient analysis of a permeable thermal barrier system, 2:59249 
HTGR TYPE REACTORS/THERMODYNAMIC CYCLES 
Gas turbine HTGR: a total energy utilization option, 2:59226 
(GA-A-14484) 
HTGR TYPE REACTORS/THORIUM CYCLE 
Thorium assessment study. Quarterly progress report, second 
uarter fiscal 1977, 2: 59178 (ORNL/TM-5949) 
HTGR TYPE REACTORS/TURBOMACHINERY 
Ammonia turbomachinery design considerations for the direct 
aD gas turbine waste heat power plant, 2:59219 (GA- 
HUDSON RIVER/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/EDUCATION 
Chinese civil defense (People’s Republic of China), 2:61854 
(ORNL -tr-4171) 
HUMAN POPULATIONS/HEALTH HAZARDS 
Formation and stability of sulfite species in aerosols, 2:60836 
(COO-2988-5) 
HUMAN POPULATIONS/RADIATION DOSES 
Genetic effects of radiation, 2:61046 (CONF-760744-) 
SON ISLAND-1 REACTOR 


HVAC SYSTEMS/SUPERCONDUCTING CABLES 
Evolution of a cryogenic enclosure for a superconducting power 
cy — 2:59026 ae é 
‘ogress in the development of gas-impregnated lapped plastic 
film insulation, 2: 59025 (BNL22365) 
HVAC SYSTEMS/TEMPERATURE MONITORING 
Isolated ne caer same temperature monitor for high voltage 
equipment (For process transformers and switchgear in gaseous 
diffusion plants), 2:60818 (GAT-869) 
HVAC SY: S/TEST FACILITIES 
Study of transmission and distribution laboratory facilities. Final 
_— 2:59019 (EPRI-327) 
SYSTEMS/PERFORMANCE 


Control characteristics of HVDC link connected to weak ac 
system, 2:59022 
HVDC SYSTEMS/TEMPERATURE MONITORING 
Isolated ae -free oe — for high voltage 
equipment (For process transformers switchgear in gaseous 
diffusion plants), 2:60818 (GAT-869) 4 
HVDC SY S/TEST FACILITIES 
Study of transmission and distribution laboratory facilities. Final 
rt, 2:59019 (EPRI-327) 
HVDC SYSTEMS/USES 
Control characteristics of HVDC link connected to weak ac 


, 2:59022 
HYB ELECTRIC-POWERED VEHICLES/FINANCIAL 
INCENTIVES 


Federal loan ty programs management report, Task III, 
Item 005. Tab I. Electric and hybrid vehicle research, 
erage ae and demonstration project. Tab II. Geothermal 


guaranty , 2:59895 ) 
HYBRID ELECTRIC CPO POWERED VEHICLES/FLYWHEEL 


Senet lies system for an urban automobile, 2:60204 
riety maa 

yw ittery power system: a concept to improve 
le performance, 2:60203 (CONF TOGO” 
Pa(Draft) 


Flywheel electric motor hybrid power train for electric vehicles, 
2:60202 (CONF-770430-P4({Draft)) 
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Four passenger electric vehicle design, 2:60193 (CONF-770430- 
P4(Draft)) 

New look at flywheel propulsion for urban transit buses, 2:60205 
(CONF-770430-P4(Draft)) 

Theoretical performance upgrading of the E.V.A. electric vehicle: 
by use of a flywheel/battery hybrid power train system 
(Electric Vehicle Associates (E.V.A.)), 2:60206 (CONF-770430- 
P4(Draft)) 

HYBRID ELECTRIC-POWERED VEHICLES/MECHANICAL 

TRANSMISSIONS 

Electric- and hybrid-vehicle powertrain development, 2:60200 
(CONF-770430-P4(Draft)) 

Flywheel electric motor hybrid power train for electric vehicles, 
2:60202 (CONF-770430-P4(Draft)) 

HYBRID ELECTRIC-POWERED VEHICLES/ 

PERFORMANCE TESTING 

Comparative efficiencies of alternative future automotive power 
systems, 2:60170 (CONF-770430-P4(Draft)) 

Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770430-P5(Draft)) 

HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 

PROGRAMS 

Battery-flywheel power system for an urban automobile, 2:60204 
(CONF-770430-P4(Draft)) 

Federal loan guaranty programs management report, Task III, 
Item 005. Tab I. Electric and hybrid vehicle research, 
development, and demonstration project. Tab II. Geothermal 
loan guaranty program, 2:59895 (TID-27704) 

Hybrid heat engine propulsion for urban buses, 2:60199 (CONF- 
770430-P4(Draft)) 

HYBRID ELECTRIC-POWERED VEHICLES/TECHNOLOGY 

ASSESSMENT 

Systematic approach to the evolution of high performance electric 
vehicles, 2:60192 (CONF-770430-P4(Draft)) 

HYBRID REACTORS/REVIEWS 
Review of mirror fusion reactor designs, 2:61725 (UCRL-79433) 
HYDRATED ONS 
See SOLVATED ELECTRONS 
HYDRAULIC CONTROL DEVICES/OILS 

Fleet test of re-refined oil. First annual progress report, 2:58327 

(COO-4074-3) 
HYDRAULIC FRACTURING 

In situ examination of hydraulic fractures (By mineback; three 

NTS experiments), 2:58394 (SAND-77-0975C) 
HYDRAULIC FRACTURING/MONITORING 

Status report on the MHF mapping and characterization program, 
2:58393 (SAND-77-0966C) 

HYDRAULIC FRACTURING/PERFORMANCE 

Application of MHF technology to a tight gas sand in the Fort 
Worth Basin. Final report, 2:58391 (NVO/0684-1) 

HYDRAULIC FRACTURING/RESEARCH PROGRAMS 

Massive hydraulic fracture mapping and characterization 
program. First annual report, August 1975-July 1976, 2:58392 
(SAND-77-0286) 

HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/DESIGN 

Application of energy balance equation to the evaluation of 

hydraulic turbine energy characteristics, 2:58619 
HYDRAULIC TURBINES/OPERATION 

Selection of the main hydromechanical and geometric parameters 
of rotors of a radial-axial reversible hydraulic machine for a 100- 
110 m head, 2:58617 

HYDRAULIC TURBINES/SPEED REGULATORS 

Electronic isolation simulator for hydraulic turbine governor 
alinement, 2:58614 (PB-266128) 

HYDRAULIC TURBINES/TECHNOLOGY ASSESSMENT 

Method of economic evaluation of the technical level of hydraulic 
turbines, 2:58616 

HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZENE 
BENZOPYRENE 


HYDROCARBONS/ADSORPTION 
Adsorption-desorption of selected hydrocarbons in crude oil on 
soils, 2:60874 
HYDROCARBONS/BIODEGRADATION 
Bacterial growth kinetics on diphenylmethane and naphthalene- 
heptamethylnonane mixtures, 2:60996 
HYDROCARBONS/CATALYTIC CRACKING : 
Advances in scientific knowledge concerning the catalytic 
activation of hydrocarbons in heterogeneous systems, 2:58242 
Developments in the cracking of hydrocarbons in East Germany, 
2:58601 


HYDROELECTRIC POWER PLANTS/AVAILABILITY 


Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic composite (Patent), 2:58204 
HYDROCARBONS/CHEMICAL REACTIONS 
Thermodynamic indices of the process of the vapor conversion of 
hydrocarbons, 2:58340 
HYDROCARBONS/CONVERSION 
Hydrocarbon conversion using Group VII metal/alumina 
catalysts activated with halosilane (Patent; for isomerization or 
Lito 2:58197 
HYDROCARBONS/CRACKING 
Stability of autothermic reactors for oxidative cracking of 
hydrocarbons, 2:58206 
Thermodynamic investigation of reaction process for oxidative 
hydrocarbon cracking, 2:58207 
HYDROCARBONS/ CAL HEAT FLUX 
Generalized equation for critical heat fluxes in free-convection 
boiling of liquids, 2:60698 
HYDROCARBONS/DESORPTION 
Adsorption-desorption of selected hydrocarbons in crude oil on 
soils, 2:60874 
HYDROCARBONS/DESULFURIZATION 
Claus process: catalytic kinetics. 3. Deactivation mechanisms 
evaluations and catalyst, 2:58278 
HYDROCARBONS/EQUATIONS OF STATE 
Use of the See tae _— of state for predicting 
condensate fluid behavior, 2:5834. 
HYDROCARBONS/FRACTIONATION 
Butadiene recovery process (Patent), 2:58252 
HYDROCARBONS/HYDROCRACKING 
Hydrocracking process using platinum/alumina catalyst activated 
and cooled with HCi (Patent; isomerization), 2:58196 
es process with coarse and fine catalysts (Patesi), 


HYDROCARBONS/HYDROGENATION 
Supported metal catalyst, methods of making same, and processing 
using same (Patent), 2:58198 
HYDROCARBONS /IN-SITU COMBUSTION 
Thermal methods of hydrocarbon production--5. in situ 
combustion principles and laboratory studies, 2:58148 
HYDROCARBONS/MEETINGS 
Proceedings of the synthetic hydrocarbons conference, 2:60028 
HYDROCARBONS/PRODUCTION 
Improved techniques for gasifying coal. Second quarterly report, 
October 1-December 31, 1976 (FCC; Dicelien: lpdvageaatian at 
100 atm), 2:57876 (FE-2340-2) 
HYDROCARBONS/SEPARATION PROCESSES 
Hydrocarbon separation, 2:58241 
HYDROCARBONS/SOLUBILITY 
Bacterial growth kinetics on diphenylmethane and naphthalene- 
heptamethylnonane mixtures, 2: 
HYDROCARBONS/THERMODYNAMIC PROPERTIES 
Possibilities of application of the Hirshcelf, Buehler, McGee, and 
Sutton equation to the calculation of thermal properties of 
freons, 2:58341 
HYDROCARBONS/THERMODYNAMICS 
Thermodynamic indices of the process of the vapor conversion of 
hydrocarbons, 2:58340 
HYDROCARBONS/VAPORS 
Thermodynamic indices of the process of the vapor conversion of 
hydrocarbons, 2:58340 
HYDROCRACKING/CATALYSTS 
Hydrocarbon conversion using Group VII metal/alumina 
catalysts activated with halosilane (Patent; for isomerization or 
hydrocracking), 2:58197 
Hydrocracking process using platinum/alumina catalyst activated 
and cooled with HCI (Patent; isomerization), 2:58196 
HYDROCYANIC ACID/D TION 
Energy distribution in selected fra t vibrations in dissociation 
processes in polyatomic molecules (HCN, DCN), 2:61242 
HYDRODYNAMIC MODEL/BREAKUP REACTIONS 
Angular distributions of the products of the interaction of 1-GeV 
protons with “Ar nuclei, 2:61269 
HYDROELECTRIC POWER 
Impacts of the western drought on regional electricity generation. 
Interim report (Idaho, California, Oregon, and Washington), 
2:60041 (PB-265737) 
HYDROELECTRIC POWER/REGIONAL ANALYSIS 
Report on potential hydropower facilities in New England, 
2:60042 fr1p-27724) 
HYDROELECTRIC POWER/WATER RESOURCES 
Expected summer energy — of european countries 
termined by means of snow depth measurements and runoff 
forecasts, 2:58613 
HYDROELECTRIC POWER PLANTS/ACCIDENTS 
Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
HYDROELECTRIC POWER PLANTS/AVAILABILITY 
— on ore hydropower facilities in New England, 
:60042 (TID-27724) 





HYDROELECTRIC POWER PLANTS/DESIGN 


HYDROELECTRIC POWER PLANTS/DESIGN 
Paldang hydroelectric works on the Han River in Korea, 2:58618 
HYDROELECT RIC POWER PLANTS/ECONOMICS 
y recovery by mini-hydroelectric projects, 2:58612 
HYDR JELECT IC POWER PLANTS/HYDRAULIC 
TURBINES 


Method of economic evaluation of the technical level of hydraulic 
turbines, 2:58616 
Selection of the main hydromechanical and geometric parameters 
of rotors of a radial-axial reversible hydraulic machine for a 100- 
110 m head, 2:58617 
HYDROELECTRIC POWER PLANTS/PENSTOCKS 
Design of tock wyes for the Basi hydro station, 2:58615 
HYDROELECTR CTRIC POWER PLANTS/PLANNING 
Energy recovery by mini-hydroelectric projects, 2:58612 
HYDROELECTRIC POWER PLANTS/SITE SELECTION 
Regional factors in siting and planning energy facilities in the 
rn western states, 2:59010 
OELECTRICITY 


ae HYDROELECTRIC POWER 
HYDROGEN/ATOM-MOLECULE COLLISIONS 

Monte Carlo trajectories: ee of HBr rotational angular 
momentum as a function of scattering angle for the reaction 
H+ Brz HBr + Br, 2:61222 

HYDROGEN/BIBLIOGRAPHIES 

Quarterly literature review of hydrogen energy. A bibliography 
with abstracts, first quarter 1977 (41 abstracts; production, 
utilization, safety, transmission, distribution, and storage), 
2:58578 (NTISUB/A/023-77-001) 

HYDROGEN/CHEMICAL BONDS 

Neutron diffraction studies on transition metal hydride complexes, 

2:60531 (BNL-23133) 
HYDROGEN/CHEMICAL RADIATION EFFECTS 

Ortho-para forms of hydrogen, deuterium, and tritium: radiation 
and self-induced conversion kinetics and equilibria, 2:60569 
(UCRL-52278) 

HYDROGEN/CRYSTAL-PHASE TRANSFORMATIONS 

Metallic hydrogen: recent theoretical progress (Metal-to-insulator 
transition pressure), 2:60480 (UCRL-79910) 

HYDROGEN/DIFFUSION 

Precipitation and trapping of hydrogen in copper, 2:60395 

(SAND-77-0540C) 
HYDROGEN/ELECTRON-MOLECULE COLLISIONS 

Velocity distributions of excited hydrogen atoms produced in 
dissociation of hydrogen molecules by electron impact (90 to 
1000 eV), 2:61239 

HYDROGEN/EQUATIONS OF STATE 

Equation-of-state for fluids at high densities-hydrogen isotope 
measurements and thermodynamic derivations, 2:58593 (LA- 
UR-77-1502) 

HYDROGEN/ION-ATOM COLLISIONS 
Charge-transfer and impact-ionization cross sections for fully and 
partially strip pped positive — colliding with atomic hydrogen 
fat to af X 10° cm/s), 2:6122 
HYDROGEN/ION- MOLECULE COLLISIONS 

Scattering angle of neutrals formed by stripping negative 

hydrogen ions, 2:61197 
HYDROGEN/ISOTOPE RATIO 

D/H and '*O/"*O ratios of formation waters as indicators of 

water-rock interaction, 2:58837 
HYDROGEN/METALLURGICAL EFFECTS 

Evaluation of mechanical property data on the 2219 aluminum 
alloy and application of the data to the design of liquid 
hydrogen tankage. Contractor report, Jul. 1975 - Dec. 1976, 
2:60392 (N-77-18253) 

Hydrogen compatibility of structural materials for energy storage 
and transmission applications. Semiannual report, October 1, 
1976-April 1, 1977, 2:58590 (SAND-77- 8240) 

HYDROGEN/MUONIC MOLECULES 
= of rates of formation of u-mesic hydrogen molecules, 
HYDROGEN/NUCLEAR REACTION ANALYSIS 

H(t,n)* He reaction for depth profiling of hydrogen by neutron 

time-of-flight, 2:60517 (UCRL-79201) 
HYDROGEN/REACTION HEAT 

Coal liquefaction en studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly r , January-March 1977 (2 refs; Co-Mo/SiO2- 
AlOs), 2:57914 (ANL-77-38) 

HYDROGEN/REACTION KINETICS 

Rate constants for the reactions of hydrogen atoms with 

methylgermanes, 2:6053. 
HYDROGEN/SORPTION 

Optimization studies of various coal-conversion systems. Quarterly 

report, October-December 1976 ig refs), 2: 37922 (FE-2274-3) 
HYDROGEN/SPIN ORIENTATIO 

Ortho-para forms of hydrogen, , and tritium: radiation 
and self-induced conversion kinetics and equilibria, 2:60569 
(UCRL-52278) 
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HYDROGEN/SPUTTERING 
ee effect i in the study of H-W(100) and O-W(100) 
tion systems —s SIMS, 2:61192 (BNL-22947) 
HYDROGE /TRANSPO 
Selection of structural an a for hydrogen pipelines and 
storage vessels, 2:58591 
HYDROGEN/TRAPPING 
Precipitation and trapping of hydrogen in copper, 2:60395 
(SAND-77-0540C 
HYDROGEN 1 TARGET/PROTON REACTIONS 
Accurate measurement of the proton-proton elastic scattering at 
2500 MeV (Differential cross sections), 2:61339 (BNL-NCS- 
22500 
HYDROGEN | TARGET/TRITON REACTIONS 
H(t,n)*He reaction for depth profiling of hydrogen by neutron 
time-of-flight, 2:61506 (UCRL-79201(Rev.1)) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE/ATOM-MOLECULE COLLISIONS 
Crossed molecular beam study rotational excitation of HD(J = 0 
1) in collisions with He (19.3 MeV), 2:61218 (LBL-6214) 
HYDROGEN DEUTERIDE/MUONIC MOLECULES 
Calculation of rates of formation of jz-mesic hydrogen molecules, 
2:61217 
Spin states of d/sub ./ atoms in gaseous hydrogen and 
measurement of the fusion rate in pd/sub p./ molecule, 2:61216 
HYDROGEN FUEL CELLS/DESIGN 
Solid-electrolyte battery, particularly for the storage of electrical 
energy (Patent; also relevant to fuel cells), 2:59: 
HYDROGEN FUEL CELLS/MATHEMATICAL MODELS 
Heat and mass transfer analysis of Bacon-type hydrogen-oxygen 
fuel cells: the volume average velocity, 2:58581 
HYDROGEN FUELS 
Fuel subsystem for LH: aircraft: R and D requirements, 2:58592 
HYDROGEN FUELS/PERFORMANCE TESTING 
Comparative efficiencies of alternative future automotive power 
systems, 2:60170 (CONF-770430-P4(Draft)) 
HYDROGEN FUELS/USES 
Characteristics of a single cylinder hydrogen-fueled IC-engine 
using various mixture formation methods, 2:60255 (CONF- 
Menage nang 
Hydrogen i¢ NO/sub x/ control by water induction, 2:60263 
(CO E71 30-P5(Draft)) 
Hydrogen fuel: a technique for energy use, 2:60027 
Hydrogen-powered mass transit system, 2:60258 (CONF-770430- 
P2 raf). 


Performance of hydrogen-fueled reciprocating engines, 2:60254 
(CONF-770430-P2(Draft)) 

a hydrogen transit fleets: Part A: economics, 2:60259 
(CONF- (Draft)) 


Refueling hydrogen transit fleets: Part B: data, 2:60260 (CONF- 
770430-P2(Draft)) 

Results of hydride research and the consequences for the 
ne of hydride vehicles, 2:60256 (CONF-770430- 


Study on reformed fuel for an automotive gasoline engine, 2:60257 
(CONF-770430-P2(Draft)) 
Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770430-P5(Draft)) 
HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS I PLUS 
HYDROGEN IONS/COLLISIONS 
— yields of 1 to 20 keV light ions on stainless steel, 


HYDROGEN IONS 1 MINUS/ION-MOLECULE COLLISIONS 
Scattering o_o of neutrals formed by stripping negative 
hy en ions, 2:61197 
HYDR IONS 1 PLUS/COLLISIONS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, ler-broadened lines), 2:61198 
HYDROGEN IONS | PLUS/ION-ATOM COLLISIONS 
Absolute C K x-ray production cross sections for 18-26-MeV 
protons on thin carbon foils, 2:61236 
Charge-transfer and impact-ionization cross sections for fully and 
partially stri positive ions colliding with atomic hydrogen 
((2 to 7) X 10° cm/s), 2:61226 
‘gy and an distribution of electrons ejected from argon 
by 5-keV to 1.5-MeV protons, 2:61224 
Kinetics studies of Ne-N2 by proton excitation, 2:61220 
HYDROGEN IONS 1 PLUS (ON-MOLECULE COLLISIONS 
Kinetics studies of Ne-N2 by proton excitation, 2:61220 
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HYDROGEN ISOTOPES/ISOTOPE RATIO 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
HYDROGEN METERS/DESIGN 
Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/PHOTOCHEMISTRY 
Calculation of selected photolytic rate constants over a diurnal 
range. a computer algorithm, 2:60844 (PB-266739) 
HYDROGEN PRODUCTION 
See also STEAM-IRON PROCESS 
Cyclical thermochemical process for producing hydrogen 
(Patent), 2:59470 
HYDROGEN PRODUCTION/COAL GASIFICATION 
—_ production from coal using a nuclear heat source, 
58588 


Process routes for hydrogen manufacture, 2:58587 
HYDROGEN PRODUCTION/ECONOMICS 
Hydrogen fuel: a technique for energy use, 2:60027 
HYDROGEN PRODUCT ION/ELECTROLYSIS 
Commodity hydrogen from off-peak electricity, 2:58582 
Heat and mass transfer analysis of Bacon-type hydrogen-oxygen 
fuel cells: the volume average velocity, 2:58581 
Photoelectrolysis, 2:58579 
Theoretical treatment of the photoelectro-chemical production of 
hydrogen, 2:58580 
HYDROGEN PRODUCTION/ENERGY CONSERVATION 
Design techniques for energy conservation, 2:58225 
HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 


Process routes for hydrogen manufacture, 2:58587 
HYDROGEN PRODUCTION/PHOTOCHEMI 
Photochemical utilization of solar energy, 2:58637 
HYDROGEN PRODUCTION/ROCK-FLUID INTERACTIONS 
Potential fuel production from magma, 2:58851 (SAND-77-0509) 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 


Process routes for hydrogen manufacture, 2:58587 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Dynamic simulation of the steam-iron reactor system, 2:58589 
(CONF-761 109-15) 
Slurry pumping techniques for feeding high-pressure coal 
gasification reactors, 2:57860 (CONF-770655-2) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 


Chemical and process design studies of thermochemical cycles for 
hydrogen production (CH,~-CHsOH and ZnSe cycles), 2:58583 
(UCRL-79368(Rev. 1)) 

Development studies on thermochemical cycles for hydrogen 
production (Cycles of the Fe/Cl family), 2:58586 

Thermochemical production of hydrogen. myth or reality, 2:58584 

Thermochemical hydrogen production via a cycle using barium 
and sulfur: reaction between barium sulfide and water, 2:58585 

HYDROGEN STORAGE 
See also HYDROGEN-BASED ECONOMY 
TANKS 


HYDROGEN STORAGE/CERIUM HYDRIDES 

Some light rare earth intermetallic hydrides, 2:60402 
HYDROGEN STORAGE/COBALT HYDRIDES 

Some light rare earth intermetallic hydrides, 2:60402 
HYDROGEN STORAGE/ECONOMICS 

Hydrogen fuel: a technique for energy use, 2:60027 
HYDROGEN STORAGE/HYDRIDES 

Results of hydride research and the consequences for the 

development of hydride vehicles, 2:60256 (CONF-770430- 


P2(Draft)) 
HYDROGEN STORAGE/IRON HYDRIDES 
Hydrogen compatibility of structural materials for energy storage 
and transmission applications. Semiannual report, October 1, 
1976-April 1, 1977, 2:58590 (SAND-77-8240) 
Refueling hydrogen transit fleets: Part B: data, 2:60260 (CONF- 
770430-P2(Draft)) 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Some light rare earth intermetallic hydrides, 2:60402 
HYDROGEN STORAGE/MATERIALS 
Evaluation of mechanical property data on the 2219 aluminum 
alloy and application of the data to the design of liquid 
hydrogen tankage. Contractor report, Jul. 1975 - Dec. 1976, 
2:60392 (N-77- 18253) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Some light rare earth intermetallic hydrides, 2:60402 
HYDROGEN STORAGE/PRESSURE VESSELS 
Selection of structural materials for hydrogen pipelines and 
storage vessels, 2:58591 
HYDROGEN STORAGE/SAMARIUM HYDRIDES 
Some light rare earth intermetallic hydrides, 2:60402 


HYGAS PROCESS/FUEL FEEDING SYSTEMS 


HYDROGEN STORAGE/TITANIUM HYDRIDES 
Hydrogen compatibility of structural materials for energy 
and transmission applications. Semiannual report, October 1, 
1976-April 1, 1977, 2:58590 (SAND-77-8240) 
Refueling hydrogen transit fleets: Part B: data, 2:60260 (CONF- 
770430-P2(Draft)) 
HYDROGEN STORAGE/YTTRIUM HYDRIDES 
Some light rare earth intermetallic hydrides, 2:60402 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Study of —o that affect the corrosion of sour water strippers, 


1 
HYDROGEN SULFIDES/REMOVAL 
Molten salt scrubbing process for removal of particles and sulfur 
compounds from low Btu fuel gases (5 refs), 2:57843 (BNWL- 
SA-6030) 
Removal of sulfur from carbonaceous fuel (Patent), 2:57848 
—— hydrocarbons and water from acid gas streams, 
HYDROGEN TRITIDE/MUONIC MOLECULES 
Sa of rates of formation of -mesic hydrogen molecules, 
HYDROGENATION 
Non-coking coal utilization process and apparatus (Patent 
application for process and apparatus for obtaining 
simultaneously fuels, chemical products and chemical 
intermediates from non-coking coals), 2:57908 
HYDROGEN-BASED ECONOMY 
Hydrogen in the energy system <s > Netherlands, a possibility 
for the future, 2:58577 (NP-21230 
HYDROGEN-BASED ECONOMY, FEASIBILITY STUDIES 
Alternative energy technologies in Brazil, 2:60050 
HYDROGEN-BASED ECONOMY/REVIEWS 
Hydrogen fuel: a technique for energy use, 2:60027 
HYDROLASES 
See also ESTERASES 
PEPTIDE HYDROLASES 
HYDROLASES/BIOLOGICAL LOCALIZATION 
Localization vs acid hydrolases in protoplasts. Examination of the 
pro sosomal function of the mature vacuole, 2:60967 
HYDR LASES/BIOT OGICAL RADIATION 
Retinypalmitate synthetase and hydrolase activity in the small 
intestinal mucosa and cell membranes as related to vitamin A 
(Rats), 2:61058 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS/GEOCHEMICAL SURVEYS 
Geothermal zone of Lake Assal (F.T.A.L.): geochemical and 
experimental studies, 2:58810 
HYDROTHERMAL SYSTEMS/GEOCHEMISTRY 
Comparison of past and present geothermal waters, from a study 
of fluid inclusions, Broadlands Field, New Zealand, 2:58811 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 
Model of unsteady heat and mass transport for estimating the 
geothermal energy resources of Kamchatka, 2:58798 
HYDROTHERMAL SYSTEMS/HYDROTHERMAL 
ALTERATION 
Hydrothermal alteration of pyroxene andesites in the Otake 
geothermal area, Japan, 2:58812 
Nesjavellir-hydrothermal alteration in a high-temperature area, 
2:58813 


Origin of hydrothermal solutions and related propylitization and 
argillization in the areas of ee activity, 2:58814 
HYDROTHERMAL SYSTEMS/MASS ISFER 
Model of unsteady heat and mass transport for estimating the 
geothermal energy resources of Kamchatka, 2:58798 
HYDROTHERMAL SYSTEMS/MATHEMATICAL org 
Model of unsteady heat and mass transport for estimating the 
geothermal energy resources of Kamchatka, 2:58798 
Three-dimensional geothermal reservoir simulation, 2:58801 
HYDROTHERMAL SYSTEMS/ORIGIN 
Origin of hydrothermal solutions and related propylitization and 
argillization in the areas of tectonomagmatic activity, 2:58814 
HYDROTHERMAL SYSTEMS/SIMULATION 
Three-dimensional geothermal reservoir simulation, 2:58801 
HYDROXYL RADICALS/CHEMICAL REACTION KINETICS 
Generation of the hydroxylation agent from superoxide radical: 
can the Haber Weiss reaction be the source of OH radicals. 
emg report, September 1, 1976-July 1, 1977, 2:60567 (COO- 
221-45) 
HYGAS PROCESS/DATA ACQUISITION SYSTEMS 
Instrumentation and data — uisition techniques in the HYGAS 
ilot plant, 2:57863 — + de ge 
HYGAS PROCESS/FLO 
"New" — pore ne (9 refs), 2:57912 
HYGAS PROCESS/FUEL FEED! FEEDING SY: SYSTEMS 


Slurry pumping techniques for feedin 
onideatien reactors, 2:57860 ‘CONE? ==" 





HYGAS PROCESS/ON-LINE CONTROL SYSTEMS 


HYGAS PROCESS/ON-LINE CONTROL SYSTEMS 
Instrumentation and data acquisition techniques in the HYGAS 
pilot plant, 2:57863 (CONF-770729-2) 
HYMENOLEPIS/CHEMOTHERAPY 
Enzymatic method (phospholipase B) for studies on cestode 
infection (Hymenolepis nana) and its suppression by 
chemotherapy, 2:61002 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOXIA 
See ANOXIA 


I-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Prospects for ion beam fusion, 2:61787 (CONF-770709-4) 
I-BEAM TYPE REACTORS/THERMONUCLEAR FUELS 
Implosion of advanced fuels using high energy heavy ions, 2:61786 
(CONF-770644-2) 
ICE 
See also FROST 
ICE/ACOUSTIC MONITORING 
Arctic ice movement and environmental data stations, 2:61140 
ICE/COMPRESSION STRENGTH 
Crushing strength of Arctic ice, 2:61145 
ICE/CRYSTAL STRUCTURE 
Crystal fabric variations in Arctic Sea ice, 2:61136 
ICE/DEFORMATION 
Analysis of shear zone ice deformation in the Beaufort Sea using 
satellite imagery, 2:61141 
ICE/EXCAVATION 
Ice scour on northern Continental Shelf of Alaska, 2:61143 
ICE/FORECASTING 
Ice forecasting in the Beaufort Sea, 2:61137 
ICE/MOTION 
Application of an elastic-plastic model of Arctic pack ice, 2:61135 
Dynamics of breakup in shorefast ice, 2:61144 
Impingement of sea ice on the north coast of Alaska, 2:61132 
Morphology of the Beaufort Sea shorefast ice, 2:61134 
ICE/PHYSICAL PROPERTIES 
Dynamics of breakup in shorefast ice, 2:61144 
Landfast ice in the southeastern part of the Beaufort Sea, 2:61138 
Sea ice morphology and ice as a geologic agent in the southern 
Beaufort Sea, 2:61133 
ICE/PRECIPITATION SCAVENGING 
a > ice scavenging (Aerosol scavenging), 2:60850 (UCRL- 
1375 
ICE/THERMAL STRESSES 
Measurements of tide- and temperature-generated stresses in 
- $horefast sea ice, 2:61121 
ICE/THICKNESS 
eee use of satellite infrared data for ice thickness mapping, 
2:61139 
ICELAND/GEOLOGICAL SURVEYS 
Investigation of three low-temperature geothermal areas in 
Reykjavik and its neighbourhood, 2:58818 
ICELAND/GEOTHERMAL FIELDS 
Investigation of three low-temperature geothermal areas in 
Reykjavik and its neighbourhood, 2:58818 
— alteration in a high-temperature area, 
2:5881 
ICR HEATING 
Plasma confinement and RF heating on the heliotron DM and D 
devices, 2:61588 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/ELECTRIC POWER 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
IDAHO/FOSSIL-FUEL POWER PLANTS 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 


2084(RAP-8)) 
IDAHO/GEOTHERMAL ENERGY 
Pacific Northwest geothermal: 1976 review 1977 outlook, 2:58791 
IDAHO/GEOTHERMAL SPACE HEATING 
Boise rediscovers geothermal, 2:58876 
IDAHO/URANIUM DEPOSITS 
Discrimination of uranium alteration zones in selected areas by use 
-— MSS imagery. Final report, 2:58450 (GJBX- 
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IDAHO NATIONAL ENGINEERING LABORATORY/ 
TERRESTRIAL ECOSYSTEMS 


Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlen Valley, Northern 
Utah. Pro; report, October 1, 1976-September 30, 1977, 
2:60864 (COO-13 9-31) 

LEUM 
See SMALL INTESTINE 
ILLINOiS/INSOLATION 


Design of solar buildings using computer programs, 2:58711 
ILLITE/ROCK-FLUID INTERACTIONS 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:58905 
IMAGE PROCESSING/ALGORITHMS 
Two-dimensional maximum entropy image restoration, 2:61546 
(LA-6897-MS) 
IMAGES/FOURIER ANALYSIS 
Three-dimensional imaging with large-area positron cameras, 
2:60990 (LBL-5501) 
IMAGES/INFORMATION SYSTEMS 
Computerized photographic information filing and retrieval 
system (PIFS), 2:61852 (ORNL/TM-6039) 
PACT TESTS/SIMULATION 
= simulation of the Charpy V-notch toughness test, 
2:60334 (UCRL-79762) 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/GEOTHERMAL EXPLORATION 
Active formation of silicified cap rocks in arenaceous sands in a 
low-temperature, near-surface geothermal environment, in the 
Salton Trough of California, USA, 2:58804 
IMPERIAL VALLEY/HYDROTHERMAL SYSTEMS 
Active formation of silicified cap rocks in arenaceous sands in a 
low-temperature, near-surface geothermal environment, in the 
Salton Trough of California, USA, 2:58804 
IMPERIAL VALLEY/PETROLOGY 
Active formation of silicified cap rocks in arenaceous sands in a 
low-temperature, near-surface geothermal environment, in the 
Salton Trough of California, USA, 2:58804 
IMPERIAL VALLEY/WATER RESOURCES 
Regional op Sage use, Imperial Valley: a summary of available 
measured data, plus estimates for all crops with significant 
acreages, 2:61011 (UCRL-13742) 
PERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES/TRAPPING 
Impurity beam es instability in tokamaks, 2:61751 
IN UTERO IRRADIATION 


See PRENATAL IRRADIATION 
INCINERATORS/HEAT EXCHANGERS 
Rotary heat exchangers with improved seal structure (Patent), 
:60610 


2: 
INCOLOY 800/CORROSION 
Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 
INCOLOY 800/CREEP 
Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 
INCOLOY 800/MICROSTRUCTURE 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
report, January 1, 1976-June 30, 1977, 2:60296 (COO-2107-12) 
INCOLOY 800/TENSILE PROPERTIES 
Effects of mean tensile stresses on high-cycle fatigue life and strain 
accumulation in some reactor materials, 2:60323 (BNL- 
NUREG-50654) 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/STRESS CORROSION 
Corrosion of 2 1/4 Cr-1 Mo steel and other alloys in chloride- 
contaminated steam, 2:60393 (ORNL-5268) 
INCOLOY ALLOYS/TENSILE PROPERTIES 
Effects of mean tensile stresses on high-cycle fatigue life and strain 
accumulation in some reactor materials, 2:60323 (BNL- 
NUREG-50654) 
INCONEL 600/CORROSION 
Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 
INCONEL 600/CRACKS 
Influence of stress, heat treatment, and coupling on intragranular 
stress corrosion cracking of Inconel 600 and X 750, 2: 3 
(ORNL-tr-4381) 
INCONEL 600/STRESS CORROSION 
Corrosion of 2 1/4 Cr-1 Mo steel and other alloys in chloride- 
contaminated steam, 2:60393 (ORNL-5268) 
Influence of stress, heat treatment, and coupling on int ular 
stress corrosion cracking of Inconel 600 and X 750, 2: 3 
(ORNL-tr-4381) 
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INCONEL 625/STRESS CORROSION 
Corrosion of 2 1/4 Cr-1 Mo steel and other alloys in chloride- 
contaminated steam, 2:60393 (ORNL-5268) 
INCONEL 706/HARDNESS 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
report, January 1, 1976-June 30, 1977, 2:60296 (COO- 5 107- 12) 
INCONEL 718/HARDNESS 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
report, January 1, 1976-June 30, 1977, 2:60296 (COO-2107-12) 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 625 
INCONEL 718 
INCONEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on swelling and microstructural stability of 
precipitation strengthened alloys, 2:60411 (WARD-AD-2045-4) 
IN-CORE FUEL AGEMENT 
See FUEL MANAGEMENT 
INDIA/GEOTHERMAL FIELDS 
Regional geology and geochemistry of the Manikaran-Kasol 
geothermal area, India, 2:58816 
INDIA/HOT SPRINGS 
Regional geology and geochemistry of the Manikaran-Kasol 
geothermal area, India, 2:58816 
INDIA/NUCLEAR POWER PLANTS 
Indian a in the implementation of a nuclear power 
program, 2:59086 
INDIA/RADIOACTIVE WASTE MANAGEMENT 
Experience in the management of radioactive wastes: scope for 
regional cooperation, 2:58506 
INDIA/REA IR TECHNOLOGY 
Cooperation in research and development, 2:59483 
INDIA/TIDAL POWER PLANTS 
Tidal power — in India, 2:58912 
INDIAN OCEA ‘(OLEUM DEPOSITS 
Petroleum potential of of the deep-water regions of the Indian 


INDIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
INDIUM 115 TARGET/NEUTRON REACTIONS 
Graphical representation of neutron differential cross section data 
for reactor dosimetry applications (Fission neutrons), 2:61367 
(ANL/NDM-34) 
INDIUM 126/BETA-MINUS DECAY 
Decay studies of Ag, Cd, and In fission products with new in- 
beam ion source (y relative intensities), 2:61379 (BNL-NCS- 
22500) 
INDIUM 128/BETA-MINUS DECAY 
Decay studies of Ag, Cd, and In fission products with new in- 
beam ion source ( relative intensities), 2:61379 (BNL-NCS- 
2500 


2 
INDIUM ALLOYS/FERMI LEVEL 
Studies of electron transitions using solid He pressure techniques, 
2:60494 (SAND-77-0989C) 
INDIUM ALLOYS/STRESS RELAXATION 
Application of mechanical state relations at low and high 
homologous temperatures, 2:60310 
INDIUM OXIDES/OPTICAL PROPERTIES 
Technique for sputtering conductive InzO3-SnO2 transparent films, 
2:60430 (SAND-77-0239) 
INDIUM OXIDES/SPUTTERING 
—_ for ——- ——— In2O3-SnOz transparent films, 
60430 | (SAND-77-02 
INDIUM TELLURIDES/CARRIER MOBILITY 
Vacuum-deposited CulnTez thin films: Growth, structural, and 
electrical properties, 2:60487 
INDIUM TELLURIDES/CRYSTAL GROWTH 
Vacuum-deposited oe thin films: Growth, structural, and 
electrical pro ies, 2:60487 
INDIUM TELL IDES/CRYSTAL STRUCTURE 
Vacuum-deposited CulnTe: thin films: Growth, structural, and 
electrical properties, 2:60487 
INDIUM TELLURIDES/ELECTRIC CONDUCTIVITY 
Vacuum-deposited CulnTe: thin films: Growth, structural, and 
electrical properties, 2:60487 
INDONESIA/NATURAL GAS DEPOSITS 
Exploration play concepts in Indonesia, 2:58098 
Mahakam Delta, Kalimantan, Indonesia, 2:58089 
INDONESIA/PETROLEUM DEPOSITS 
fy nee play concepts in Indonesia, 2:58098 
Mahakam Delta, Kalimantan, Indonesia, 2:58089 
INDUSTRIAL PLANTS 


See also FEED MATERIALS PLANTS 


GASEOUS DIFFUSION PLANTS 
ISOTOPE SEPARATION PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/BOILERS 
~—— + pear iaan problems from the industrial users viewpoint, 


INDUSTRIAL PLANTS/CONSTRUCTION 
New uranium plant to be built at South Vaal, 2:58465 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
By-product power: the energy conservation way, 2:60139 
Efficient operation of an electrolysis plant in a petrochemical 
complex, 2:60152 
Industrial energy conservation: a handbook for engineers and 
managers (Book), 2:59966 
Monitoring energy conservation performance, 2:60140 
= turbine systems to reduce industrial energy costs, 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Integrated multi-regional energy and interindustry model of the 
United States, 2:59971 (BNL-22728) 
INDUSTRIAL PLANTS/ENERGY DEMAND 
Energy constraints in Ohio with special reference to their impact 
on the Ohio real estate industry, 2:59907 
INDUSTRIAL PLANTS/ENERGY MANAGEMENT 
Industrial energy conservation: a handbook for engineers and 
managers (Book), 2:59966 
INDUSTRIAL PLANTS/EQUIPMENT 
Availability of selected materials and equipment commodities for 
U.S. energy development programs, 2:59925 (PAE/3794-2) 
INDUSTRIAL PLANTS/OPTIMIZATION 
Practical approach to choosing alternate solutions to com 
optimization problems under uncertainty, 2:59874 (ILASA-RM- 


77-7) 
INDUSTRIAL PLANTS/POWER GENERATION 
By-product power: the energy conservation way, 2:60139 
INDUSTRIAL PLANTS/P HEAT 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume 
depth analysis of 78 industries), 2:58733 (COO/2829-1) 
Analysis of the economic potential of solar thermal ener, 
provide industrial process heat. Final report, Volume II ame It (In- 
depth analysis of 78 industries), 2:58734 (COO/2829-2) 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume fit (In- 
depth analysis of 78 industries), 2:58735 (COO/2829-3) 
By-product power: the energy conservation way, 2:60139 
Solar energy for process heat, 2:58738 
INDUSTRIAL PLANTS/PRODUCTION 
Survey and evaluation of alternative theories of economic 
and technical change with s; - emphasis on institutional R 
and D, 2:59896 (UCRL-522 
INDUSTRIAL PLANTS/SOLAR HEATING SYSTEMS 
Solar energy for process heat, 2:58738 
INDUSTRIAL PLANTS/WASTE HEAT 
Utilization of waste heat in steel plants, 2:60154 
INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/QUALITY CONTROL 
Recent improvements of radiographic methods in gas industry, 
2:60712 
INDUSTRIAL RADIOGRAPHY/X-RAY SOURCES 
Flash radiographic technique applied to fuel injector sprays, 
2:60222 (CONF-770430-P 1(Draft)) 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/ENVIRONMENTAL EFFECTS 
Effects of pollution on inshore benthos, 2:60921 
INDUSTRIAL WASTES/RECYCLING 
Upgrading of the coal industry's solid wastes, 2:57956 
INDUSTRIAL WASTES/WASTE PROCESSING 
Calculation of the electric field accompanying clarification of 
industrial waste water, 2:58285 
Upgrading of the coal industry's solid wastes, 2:57956 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 





INDUSTRY/CONTRACTS 


SYNTHETIC FUELS INDUSTRY 
Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically releted 
services), 2:59873 
INDUSTRY/CONTRACTS 
rative agreements with industry, 2:59904 
INDUSTRY. POWER 
Electricity pricing and load management: foreign experience and 
California op GY ACK 2:60036 S- -2106-C RCDC) 


INDUSTRY. UNTIN' 
Technical pro rt, 2:60137 (COO-2865-9) 
INDUSTRY. GY CONSERVATION 
Applications of technology to industrial processes for energy 
conservation, 2:59963 
Efficient use of energy, 2:59986 
Energy conservation: res) oe of industry, 2:60142 
a ad ment for light industry and commerce, 
7 (NBS-Handbook- 120) 
Industrial energy conservation, 2:59961 
Industrial energy conservation: a handbook for engineers and 
managers (Book), 2:59966 
Preliminary summary of results obtained in the study 
"Technologies for Energy Economization”, 2:60094 (ERDA-tr- 


242) 
INDUSTRY/ENERGY CONSUMPTION 
Efficient use of energy, 2:59986 
Interindustry energy demand and aggregation of input-output 
tables, 2:59981 
Preliminary summary of results obtained in the study 
“Technologies for Energy Economization”, 2:60094 (ERDA-tr- 


242) 
INDUSTRY/ENERGY DEMAND 
Interindustry energy demand and aggregation of input-output 
tables, 2:59981 
INDUSTRY/ENERGY MANAGEMENT 
— energy ge a handbook for engineers and 
ers (Book), 2:5 
INDUST! Y/ENERGY SUPPLIES 
Energy user organizations and their role, 2:59983 
INDUSTRY. INMENTAL EFFECTS 
Industrial water — upper Colorado River basin, 2:60937 
INDUSTRY/LAND U: 
Portland Energy A Project. Energy and land use: 
comprehensive plan workin: t No. 13, 2:59952 (NP-22230) 
INDUSTRY/POLLUTION CO OL 
Interdependence of air, water, and soil pollution control strategies 
in a power plant and a kraft mill, 2:59000 
INDUSTRY/PROCESS CONTROL 
The market for process control instrumentation in France. 
Foreign market survey report, 2:60817 (DIB-77-07-513) 
INDUSTRY/REGIONAL ANALYSIS 
Shift-share analysis revisited: the allocation effect and the stability 
of regional structure, 2:59889 (ORNL/TM-5918) 
INDUSTRY/SAFETY 
Applied health physics and safety annual report for 1976, 2:60551 
(ORNL-5310) 
INDUSTRY/SAFETY ENGINEERING 
Cross-connections: causes, consequences, and cures, 2:61102 (LA- 
6847-MS) 
INDUSTRY/WATER REQUIREMENTS 
National Water Commission: summary of findings and 
recommendations relating to industrial water ee 2:60941 
Political considerations surrounding the availability of Montana 
water for industrial use, 2:60934 
INDUSTRY/WATER RESOURCES 
Industrial water availability, upper Colorado River system in New 
Mexico, 2:60939 
INFORMATION CENTERS/EUROPEAN COMMUNITIES 
Permanent directory of energy information sources in the 
Euro community, 2:59870 (EUR-5425e) 
INFO! TION CENTERS/PLANNING 
RSIC after 14 years: where do we go from here (Brief history and 
naan of ee ee future activities), 2:61494 (CONF-770401-27) 


aoe conversion: a position peoet, 2:61853 (UCRL-79814) 
ORCHIS: Oak Ridge Coapueetene Hierarchical Information 
System: its evolution, use, and users, 2:61850 (CONF-770525-4) 
INFORMATION SYSTEMS/MANUALS 
Computerized photographic information filing and retrieval 
system (PIFS), 2:6 850 (ORNL/TM-6039) 
THERMOGRAPHY/PERFO 


IRMANCE 

Detecting structural heat losses with mobile infrared 
thermography. Part IV. Estimating ———- heat loss at 
Dartmouth College, Hanover, New pshire, 2:60115 
(CRREL-76-33) 

a ee PLASMA/ELECTROMAGNETIC 
Semen: 
rostatic waves in the warm magnetoplasma at the cyclotron 

harmonic frequencies, 2:61696 


ERA Vol. 2, No. 24 


INHOMOGENEOUS PLASMA/ELECTRON PLASMA WAVES 
—— of electron plasma waves in a magnetized 


us plasma, 2:61713 
INHOMOGENEO S PLASMA/MICROWAVE RADIATION 
Experimental study of the absorption of intense electromagnetic 
waves in a magnetoactive plasma, 2:61562 (IPPCZ-180) 
INHOMOGENEOUS PLASMA/PLASMA WAVES 
Radiation of electrostatic plasma waves near the lower hybrid 
frequency, 2:61703 
IN ON WELLS/HEAT TRANSFER 
Fluid injection — modern analysis of wellbore temperature 
survey, 2:58871 (LA-UR-77-1690) 
INJECTION WELLS/TEMPERATURE MEASUREMENT 
Fluid injection raw modern analysis of wellbore temperature 
survey, 2:58871 (LA-UR-77-1690) 
ATERWAYS/EXCAVATION 
Io” blasting calculations and experiments, 2:60743 (UCRL- 
91 
INSECTS 
See also BEETLES 
INSECTS/BEHAVIOR 
Effects of high voltage transmission lines on honeybees: a 
rey Lenn 2 study. Final report, 2:61099 (EPRI- EA-489). 
INSECTS/GENETICS 
Estimation of the number of sex alleles and queen matings from 
— male frequencies in a population of Apis mellifera, 


2: 
INSECTS/LIFE CYCLE 

Effect of a steam electric generating station on the emergence 
pan 4 Mayfly, Hexagenia bilineata (Say), 2:61073 (CONF- 

INSECTS/PHYSIOLOGY 

Effects of high voltage transmission lines on honeybees: a 

feasibility study. Final report, 2:61099 (EPRI- EA-489). 
IN-SERVICE INSPECTION/MEETINGS 

In-service ee of CANDU reactors and heavy water plants, 

2:59256 (CONF-7511135-(Summ.)) 
IN-SERVICE INSPECTION/PLANNING 

Evolution of a Canadian standard (CSA-N285.4). Part 1. The 
development of CANDU reactor in-service inspection 
requirements, 2:59257 (CONF-7511135-(Summ.)) 

Evolution of a Canadian standard (CSA-N285.4). Part 2. 
Evolution of a Canadian standard for periodic inspection of 
CANDU nuclear power plants, 2:59258 (CONF-7511135- 
ae 

a from the utilities’ viewpoint (CANDU), 
tn 592 59259 (CONF-7511 ne a »)) 

In-service examinations during plant outages (BWR), 2:59150 

IN-SITU COMBUSTION/B CH EXPERIMENTS 
Thermal methods of hydrocarbon production--5. in situ 
combustion principles and laboratory studies, 2:58148 
IN-SITU COMBUS ON/DEMONSTRATION PROGRAMS 

Bodcau in situ combustion project (Bellevue field in Louisiana), 
2:58121 (SAN-1189-77-1) 

-SITU GASIFICATION 

Measurement of the spatial variation of hydraulic characterisitics 
<= da. ames coal seam (10 refs), 2:57890 (UCRL- 

IN-SITU GASIFICATION/ACOUSTIC MONITORING 

Electrical and seismic-acoustic results from the second Hanna in 

situ coal gasification experiment (21 refs), 2:57889 (SAND-77- 


1022C) 
IN-SITU GASIFICATION/BOREHOLE LINKING 
— om » connection of wells by in-situ combustion (Patent), 
IN-SITU GASIFICATION/CHEMICAL REACTION KINETICS 
Macroscopic sample effects on the pyrolysis of bituminous and 
subbituminous coals at underground coal gasification heating 
rates, 2:57859 (CONF-770652-10) 
IN-SITU GASIFICATION/CONTROL 
Underground coal gasification (Book based mostly on federally 
ied studies), 2:57905 
IN-SITU GASIFICATION/DATA ACQUISITION 
LLL instrumentation for in situ coal gasification (16 refs), 2:57894 
(UCRL-79551) 
Thermal i tation and data analysis for underground coal 
— (8 refs), 2:57888 (SAND-77-0945C) 
IN-S GASIFICATION/DATA ACQUISITION SYSTEMS 
Underground coal gasification (Book based mostly on federally 
studies), 2:57905 
IN-SITU GASIFICATION/ECONOMICS 
Under; coal | oo (Book based mostly on federally 
i 57905 


studies 
IN-SITU GASIFICATION/EFFICIENCY 
Heat and mass transfer through southwestern subbituminous coals 
(3 refs), 2:57883 (LA-UR-77-1341) 
IN-SITU pent pe eines a Se a pa SURVEYS 


— of reflections inside an in situ gasified 
coal seam (13 refs), 2:57903 





DEC. 30, 1977 


IN-SITU GASIFICATION/ENERGY BALANCE 
Energy balance for the second underground coal gasification 
experiment, Hanna, Wyoming (20 refs), 2:57856 (CONF-770312- 
5 


) 
IN-SITU GASIFICATION/ENGINEERING 
Coal Sp dae program progress report for June 1977, 2:57838 
(ORNL/T 
IN-SITU GASIFICA TION/ENVIRONMENTAL EFFECTS 
Underground coal gasification (Book based mostly on federally 
funded studies), 2:57905 
IN-SITU GASIFICATION/EXPLOSIVE FRACTURING 
Field hydrological tests of explosively fractured coal (8 refs), 
2:57892 (UCRL-78957) 
LLL in-situ coal gasification project (27 references), 2:57895 
(UCRL-79668) 
Preliminary results from an in-situ coal gasification experiment 
using explosive fracturing (12 refs), 2:57891 (UCRL-78950) 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 
Significance of natural aquifers in underground coal gasification 
(23 refs), 2:57857 (CONF-770440-8) 
IN-SITU GASIFICATION/MONITORING 
“ae tions of reverse combustion linkage and forward 
ification during underground coal gasification (4 refs), 
55 37887 (SAND-76-9317C) 
LLL instrumentation for in situ coal gasification (16 refs), 2:57894 
(UCRL-79551) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
In situ recovery of fossil energy resources, 2:58426 
Underground coal gasification (Book based mostly on federally 
funded studies), 2:57905 
IN-SITU GASIFICATION/SEISMIC SURVEYS 
Electrical and seismic-acoustic results from the second Hanna in 
situ coal gasification experiment (21 refs), 2:57889 (SAND-77- 


1022C) 
IN-SITU GASIFICATION/SIMULATION 
Two-dimensional modeling of in situ coal gasification (6 refs), 
2:57893 (UCRL-79528) 
IN-SITU GASIFICATION/SITE SELECTION 
Underground coal gasification (Book based mostly on federally 
funded studies), 2:57905 
IN-SITU GASIFICATION/THERMAL EFFICIENCY 
Energy balance for the second underground coal gasification 
experiment, Hanna, Wyoming (20 refs), 2:57856 (CONF-770312- 


) 
INSOLATION/DAILY VARIATIONS 
Insolation and temperature statistics and their influence on the 
os of solar heating systems and the electric utility interface, 
2:58704 
INSOLATION/DATA 
Geophysical conditions for the utilization of the radiation energy 
of the sun, 2:58622 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRALS/EVALUATION 
Improved Monte Carlo method for evaluating multidimensional 
integrals, 2:61825 (COO-2218-79) 
ON/RADIOSENSITIVITY EFFECTS 
Study of the effect of interferon on radiosensitivity of cells 
(Gamma radiation), 2:61020 
INTERGALACTIC SPACE/PLASMA 
Evaporation of spherical clouds in a hot gas. II. Effects of 
radiation, 2:61170 
IATE BOSONS/PARTICLE PRODUCTION 
Cosmic neutrino and the possibility of searching for W bosons 
with masses 30-100 GeV in underwater experiments, 2:61289 
INTERMEDIATE MASS NUCLEI/NEUTRON REACTIONS 
Reaction rates for nonfission foils irradiated in BIG-10 Test E- 
ANL(74-23), 2:61371 (HEDL-TME-75-130) 
Reaction rate measurements, 2:61372 (HEDL-TME-75-130) 
Reaction rate measurements in BIG-10, 2:61373 (HEDL-TME-75- 
130 


Reaction rates for BIG-10 irradiation of nonfission foil packet, 
2:61377 (HEDL-TME-75-130) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
CONTROL 
Energy cost of NOx control, 2:59009 
INTERNAL COMBUSTION ENGINES/AVIATION FUELS 
Directed safety investigation: use of higher leaded fuels in engines 
originally certificated for use with grade 80 aviation gasoline. 
Final report, 2:60247 (AD-A-039851) 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
co 


INVERTERS 
Zirconium modified nickel-copper alloy, 2:60346 


IODINE 131/SCINTISCANNING 


INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
a ratio and fuel economy with emission constraints, 


Influence of exhaust emission control on engine design and fuel 
quality: a benefit/cost analysis, 2:60240 
Measurement of unsteady temperature of exhaust 2:60235 
INTERNAL COMBUSTION NGINES/FUEL INOMY 
Sr ratio and fuel economy with emission constraints, 
INTERNAL COMBUSTION ENGINES/LEGISLATION 
-— + in theory and practice of utilization of engine lubricants, 
INTERNAL COMBUSTION ENGINES/MAINTENANCE 
Directed safety investigation: use of higher leaded fuels in engines 
originally certificated for use with 80 aviation gasoline. 
Final report, 2:60247 (AD-A-039851) 
INTERNAL ¢ COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Interrelation between fuels, lubricants, and automotive engine 
anti-pollution devices, 2:60237 
INTERP 'ARY SPACE/SOLAR PROTONS 
Solar proton event of April 16, 1970 1. Features in interplanetary 
space and in the magnetosheath, 2:61174 
INTERPOLATION/ALGORITHMS 
Rational function method of interpolation, 2:61835 (LA-6903-MS) 
INVERTEBRATES 
See also ANNELIDS 
MOLLUSCS 
NEMATODES 
INVERTEBRATES/ABUNDANCE 
Ecology of shallow water deposit-feeding communities, Quisset 
Harbor, Massachusetts, 2:60899 
Effect of Schizoporella (Ectoprocta) removal on the fouling 
community at Beaufort, North Carolina, USA, 2:60920 
Macro-infauna of northern New England marine sand: long-term 
intertidal community structure, 2:60909 
Reestablishment of a benthic community following natural 
defaunation (Effects of red tide (dinoflagellates) on defaunation 
in Tampa Bay), 2:60897 
INVERTEBRATES/BIOLOGICAL VARIABILITY 
Community biology of intertidal macrofauna inhabiting sandbars 
in the North Inlet area of South Carolina, U.S.A., 2:60908 
Importance of sediment stability in seagrass communities (Zostera, 
alassia), 2:60902 
INVERTEBRATES/SAMPLING 
Community biology of intertidal macrofauna inhabiting sandbars 
in the North Inlet area of South Carolina, U.S.A., 2:60908 
INVERTEBRATES/TAXONOMY 
Macro-infauna of northern New England marine sand: long-term 
intertidal community structure, 2:60909 
Reestablishment of a benthic community following natural 
defaunation (E/fects of red tide (dinoflagellates) on defaunation 
in Tampa Bay), 2:60897 
INVERTEBRATES/TEMPERATURE DEPENDENCE 
Thermal regulation of functional groups in running water 
ecosystems Technical progress report, October 1 1, 1976-June 30, 
1977, 2:60928 (COO- -26) 
IODIDES/PHASE TRANSFORMATIONS 
High-pressure studies of soft mode transitions in solids, 2:60478 
(SAND-77-1188C) 
IODINE/ADSORPTION 
Progress i -* areas of relevance to the treatment of 
from reprocessing plants, 2:58518 (BNWL-tr-253) 
IODINE SSION PROD DUCT RELEASE 
— of iodine transport and reaction kinetics in a nuclear fuel 
rocessing plant, 2:58485 (ORNL/NUREG-16) 
IopID E/ION ELECTIVE ELECTRODE ANALYSIS 
TLD of trace iodine in refrigerant 114-B2, 2:58475 (K/ 
TL-631 
IODINE/MONITORING 
a le HEPA filter test methods, January-December 1976, 
22 (LA-6852-PR) 
IODINE 125/UPTAKE 
Fate of intraintestinal thymocytes labeled with 
125iododeoxyuridine or tritiated thymidine (Mice), 2:61071 
IODINE 127/RADIOACTIVITY 
Intracavity selective absorption spectroscopy as an analyti 
ee for iodine radioisotope detection, 2:60859 (SAND-76- 


) 
IODINE 129/RADIOACTIVITY 


Intracavity selective absorption spectroscopy as an Co ye 
technique for iodine codkalentope detection, 2:60859 (SAND-76- 


effluents 


IODINE 131/RADIONUCLIDE MIGRATION 
Reassessment of the deposition velocity in the prediction of the 


environmental t of radiciodine from air to milk, 2:60880 
IODINE 131/SCINTISCANNING 


New and superior adrenal imaging agent, *** ee 
nor-cholesterol (NP-59): evaluation in humans, 2:6099. 





IODINE IONS/ION-ATOM COLLISIONS 


IODINE IONS/ION-ATOM COLLISIONS 
* angle colin uction in heavy-ion collisions. II. Multiple- and 
ecmcnciaten in the 2po molecular orbital (12 to 
Pp 470 Mev e), 2:61232 
uction in hea — collisions. III. 1so excitation 
wr to 470 MeV range), 2:61 
ION pe oe awa WAVES/ION WAVE INSTABILITY 
of ion acoustic plasma instability, 2:61662 
BEAM TYPE REA RS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also DEUTERON BEAMS 
ION BEAMS/FOCUSING 
= of the acceleration, focussing and bunching of ions by 
meng: charge for fusion. Technical progress 
2:61788 (COO-2765-5) 


ION BEAMS/MODULATION 
Modulation of a 10 keV ion beam, 2:61781 
ION BLOCKING 
See ION CHANNELING 
” Me eye eben en MODELS 
uilibrium spatial density in planar channeling, 2:61491 


ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION COLLISIONS/EMISSION SPECTROSCOPY 
Ion induced optical emission for surface and depth profile analysis, 
2:61193 (CONF-770642-8) 
IN CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DRIFT/TWO-DIMENSIONAL CALCULATIO 
Computation of the bounce-average code, 2:61632 {UCRL-52233) 
ION IMPLANTATION/ENERGY LOSSES 
Analytical techniques in ion implantation range and energy 


deposition , 2:61195 (SAND-77-0758 
— ery te N/RANGE 


deposition position theory, 2 61195 (SAND-170738) 
2:61195 (SA 8 
ION ALYSIS 


Feasibility of eb 15 nm resolution with a 
using a liquid gallium ion source, 2: 2:60520% XC ICONF- 


7702 

ION MICROPROBE ANALYSIS/RESOLUTION 
Ion-beam-induced atomic 2:60525 

ION PROBES/ION-ATOM CO! ONS 
Ion-beam-i 


-.. uced atomic mixing, 2:60525 
See also NEUTRAL BEAM SOURCES 
ION te re tee 


Effect of emission aperture u 
ION SOURCES/BEAM tna EXTRACTION 


Effect ure shape wu ion optics, 2:61780 
ION SOURCES) DERON ig 


Ion source with capability oo between modes 
uses chemical and coateationh 2:60813 
GROWTH RATES 


ion optics, 2:61780 


(Patent; 

ION WAVE. INSTABILITY INSTABIL A a 
_— instability, 2:61 
10) laa mye SCAY INSTABILITY 
Parametric excitation of — Ion-Bernstein waves by a 
wave, 
ION IN WAVES/NONL PROBLEMS 
wave dynamics in subject to 

tw rf 2:61573 wee tenga 

ION-A nt elecrom approximation fra 
it electron or atomic scattering b 

heavy particles, 2:61 , 

dep co N ATOM COLLISIONS IONIZATION 
ximation for atomic scattering by 
“heavy particles 261 les 201008 
INDI 
See ELECTRON -RING 4 ACCELERATORS 

IONIZATION CHAMBERS 

See also FISSION CHAMBERS 
IONIZATION pan pee we 

Low self-bias ———ae diode re & 2:60785 

IONIZATION CHAMBERS/OPERATIO’ 
Solid ionization chamber, 2:60801 
10) RADIATIONS/BIOLOGICAL RADIATION 
EFFECTS 


mercury and effects on 
265873) 


frequencies in the region 


ion between methyl 

nervous systems, 2:61083 

Generation of radiation at combination 
of the auroral electric jet, 2:61179 


IONS 
See also MOLECULAR IONS 
\CKSCATTERING 


IONS/BA\ 
of light ions from metal surfaces, 2:61201 
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IONS/RANGE 
Analysis of the theory of high energy ion transport, 2:61490 (N-77- 
21018) 
IOWA/AIR POLLUTION CONTROL 
Iowa — of environmental quality: ‘75 - ‘76, 2:60848 (PB- 
6694 


2 ) 
IOWA/WATER POLLUTION CONTROL 
Iowa department of environmental quality: ‘75 - ‘76, 2:60848 (PB- 
266949) 
IRAN/FUEL CYCLE 
Nuclear fuel cycle in Iran: the need for technology transfer, 
2:58436 
Nuclear fuel cycle in Iran: acquisition of the technology, 2:58438 
IRAN/NUCLEAR POWER 
Implementation of nuclear energy in Iran, 2:59449 
IRAN/NUCLEAR POWER P’ 
Transfer of nuclear energy into Tavanir’s interconnected power 
system, 2:59083 
IRAN/OIL FIELDS 
Mathematical simulation model describing Iranian fractured 
reservoirs and its application to Haft Kel field, 2:58116 
IRAN/REACTOR TECHNOLOGY 
Development of the Teheran Nuclear Research Center, 2:59489 
Project of Esfahan Nuclear Technology Center (ENTEC) and the 
transfer of nuclear technology to Iran, 2:59487 
Role = a specialists in the transfer of technology in Iran, 
2:5' 


IRIDIUM 191 TARGET/TRITON REACTIONS 
Possible hexadecapole vibrations in '* Os, 2:61410 
IRIDIUM 193 TARGET/TRITON REACTIONS 
Possible hexadecapole vibrations in '*° '*Os, 2:61410 
IRIDIUM 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
IRIDIUM COMPLEXES/MOLECULAR STRUCTURE 
Crystallographic investigations on polyhydride metal complexes, 
2:60475 (BNL-22995) 
IRON/ABSORPTION SPECTROSCOPY 
= of the Fe®* and Fe* concentration in MgO, 
2:60526 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
IRON/ABUNDANCE 
pH-value, and iron, copper, zinc, and lead content of the soil in 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, J 2:58832 
IRON/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
IRON/CATALYTIC EFFECTS 
Study of catalysts for the synthesis of ammonia based on Lamellar 
compounds of graphite with ferric chloride and potassium by 


-resonance spec y method, 2:58611 
IRON/ECOLOGICAL CO) TION 
—s and crosscorrelograms of —— trace metals in the 
Rhine estuary, Southern Bight and Dutch Wadden Sea, 2:60923 
IRON/ENVIRO SPORT 


INMENTAL 
Ne en ee eames 
Connecticut, U.S.A., salt marsh (Datin af Coo 3505 
metals from uted air masses), 2:60837 cee 
IRON/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
ee eee een 2:60838 


(HASL-320) 
IRON/ION COLLISIONS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
Sn nn flux (10 to 30 keV, angular 
bution, ler-broadened lines), 2:61198 
IRON/MA RECOVERY 
i ition: recovery of saleable iron and steel from 


separa 
municipal waste, 2:60731 (PB-266114) 
IRON/NEUTRON REACTIONS 


Cross sections for gamma-ray production by fast neutrons for 22 
a = 3 and Z = 82, 2:61356 
easurement ulation of secondary gamma rays resulting 
from exposure of Fe, Pb, and HzO to the ARERR-1 + spectrum, 
2:61503 (ORNL/TM-5678) 
— ot corrections and omurioee f (n,n’) cross sections 
tay detection, 2:61370 (BNL-NCS-22500) 
IRON/OXIDA ON 
y of iron oxidation in sulfur dioxide atmospheres by means of 
the *S 2:60401 . 
T inetice of shock —— eee 
-induced hic transitions, 2:60303 
(SAND-77-0267C) “ 





DEC. 30, 1977 


IRON/PHOTON-ATOM COLLISIONS 
Incoherent scattering of gamma rays by K-shell electrons (145, 
320, and 662 keV), 2:61234 
IRON/PHYSICAL RADIATION EFFECTS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, aa -broadened lines), 2:61198 
JRON/PRODUCTI 
Possibilities of using Res non coking coals in ironmaking, 
2:58010 (CONF-770665-1 
IRON/SINTERING 
Evaluation of sintered iron for NEDS. Final report on purchase 
order 92-7245, 2:60276 (Y/DA-7330) 
IRON/STOPPING POWER 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2: 61488 (COO-2324-8) 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Determining the concentration of sulphur in coal (Patent), 2:57949 
TRON 53/ENERGY LEVELS 
Nuclear data sheets for A= 53, 2:61364 
IRON 56/ENERGY LEVELS 
Nuclear data sheets for A= 56, 2:61360 
IRON 56 TARGET/NEUTRON REACTIONS 
Doorway state structure in neutron cross sections for **Fe, 


2:61359 
IRON 56 TARGET/PROTON REACTIONS 
Investigation of gamma-ray strengths following inelastic proton 
scattering on an even-even vibrational nuclei (6 to 24 MeV: 
excitation functions), 2:61369 (BNL-NCS-22500) 
IRON 57/ENERGY LEVELS 
Nuclear data sheets for A= 57, 2:61365 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
LS 


STEE. 
IRON ALLOYS/CORROSION 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, December 1, 1976-February 28, 1977 (8 refs), 2:57875 
(FE-2299-9) 

IRON ALLOYS/HYDRIDATION 

Acoustic emissions during hydride formation, 2:60394 (SAND-77- 
0481C) 

Interrelations between phase diagrams and hydriding properties 
for alloys based on the intermetallic compound FeTi+, 2:60293 
(BNL-22308) 

IRON ALLOYS/LATTICE PARAMETERS 

Existence and crystal chemistry of NpeFe, 2:60308 

IRON ALLOYS/MAGNETIC PROPERTIES 

Recent developments of soft magnetic materials, 2:60359 (IS-M- 
101) 

IRON ALLOYS/MICROSTRUCTURE 

Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 

IRON ALLOYS/PHASE DIAGRAMS 

Interrelations between phase diagrams and hydriding properties 
for alloys based on the intermetallic compound FeTi-+ , 2:60293 
(BNL-22308) 

IRON ALLOYS/PHASE TRANSFORMATIONS 

Phase diagram of Fe-Cr-Co permanent magnet system, 2:60299 
(LBL-6216) 

IRON ALLOYS/PHYSICAL RADIATION EFFECTS 

Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 

IRON ALLOYS/SINTERING 

Direct observation of liquid-phase sintering in the system iron- 

copper, 2:60290 
IRON ALLOYS/STRESS CORROSION 

Relationship between microstructure, deformation behavior, and 

stress corrosion cracking resistance of an age-hardened Ni-base 


alloy, 2:60400 

IRON ‘ALLOYS/SWELLING 

Correlation between swelling and the number of bonding d 

electrons in some iron and nickel alloys, 2:60414 

IRON BASE ALLOYS 
See also INCOLOY ALLOYS 

KOVAR 
IRON BASE ALLOYS/CORROSION 


High-temperature corrosion, 2:60399 
= BASE ALLOYS/CORROSION PROTECTION 
gh-temperature corrosion, 2:60399 
IRON SOASE ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Grain size vs ductile-brittle transition in an Fe-12 pct Ni alloy, 


2:60318 
IRON BASE ALLOYS/FRACTURE PROPERTIES 
Weldability of high-toughness iron - 12 percent-nickel alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 


ISABELLE STORAGE RINGS/BEAM DYNAMICS 


IRON BASE ALLOYS/GAS TUNGSTEN-ARC WELDING 
Weldability of high-toughness iron - 1 gh mente ge nn alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
IRON BASE ALLOYS/HOT WORKING 
Weldabilicy of high-toughness iron - 12 p namatigancr! alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
IRON BASE ALLOYS/LAVES PHASES 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys, 2:60300 


(LBL-6278) 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Design of an Fe-12Mn-0.2Ti alloy steel for low temperature use, 
2:60301 (LBL-6603) 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 a simple Fe-25 
Ni-15 Cr gamma prime hardened alloy, 2:60412 (WARD-AD- 


3045-7) 
IRON BASE ALLOYS/STABILITY 
High-temperature corrosion, 2:60399 
IRON BASE ALLOYS/TENSILE PROPERTIES 
Weldability of high-toughness iron - 12 t-nickel alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
IRON CARBIDES/MAGNETIC PROPERTIES 
Sulfur poisoning of catalysts. Quarterly progress report, 1 
eee: -31 _ 1977 (Fe.C; FesC; {Fen 1 15 refs), 2:57886 
IRON CHLORIDES/CATALYTIC EFFECTS 
Study of catalysts for the synthesis of ammonia based on Lamellar 
compounds of graphite with ferric chloride and potassium by 
gamma-resonance ee ae method, 2:58611 
TRON COMPLEXES 
Electrochemistry of the iron-sulfur cluster compound [(eta- 
pr aay ag Synthesis and properties of the oxidation 
jaya 2:60556 
IRON OXIDES/MAGNETIC PROPERTIES 
Sulfur poisoning of catalysts. Quarterly 
January-31 March 1977 (Fe:C; Fac, eeu: 15 refs), 15 refs), 2: 57886 
(PERC-0060-7) 
IRON OXIDES/MAGNETOACOUSTIC WAVES 
Microstructure and magneto-acoustic oscillations of (Cu, Co) 
nickel ferrite, 2:60441 (LBL-6095) 
IRON OXIDES/MICROSTRUCTURE 
Microstructure and ma ustic oscillations of (Cu, Co) 
nickel ferrite, 2:60441 (LBL-6095) 
IRON OXIDES/PHASE DIAGRAMS 
Interrelations between phase diagrams and hydriding ange 
for alloys based on the intermetallic compound FeTi+, 2:60293 
(BNL-22308) 
IRON SULFIDES/ELECTROCHEMISTRY 
Electrochemistry of the iron-sulfur cluster compound [(eta- 
CsHs)Fe2S2(SC2H2)2]. Synthesis and properties of the oxidation 
roducts, 2:60556 
IRON-AIR BATTERIES/ADDITIVES 
Procedure to stabilize an iron air battery (Patent; 100 Wh/kg, 20 
to 40 W/kg, addition of sulfur-containing additive to 
electrolyte), 2:59859 
IRRADIATION DEVICES/DESIGN 
Device for the uniform irradiation of goods by means of electro- 
magnetic radiation (Patent), 2:60609 
Sewage sludge-irradiation device (Patent), 2:58572 
ISABELLE STORAGE RINGS/ACCELERATOR FACILITIES 
Chromaticity correction in ISABELLE with low-8 insertions, 
2:60779 (BNL-50611) 
Comparison of insertion configurations, 2:60777 (BNL-50611) 
Elastic scattering and diffraction dissociation in the angular range 
0 to 50 mrad, 2:60772 (BNL-50611) 
Experimental halls workshop summary, 2:60755 (BNL-5061 1) 
Overview of machine study ow 2: up. 2:60776 (BNL-50611) 
Possible effects of lowering the periodicity in O ISABELLE, 
2:60778 (BNL-50611) 
Summary of experimental insertions workshop, 2:60766 (BNL- 
50611) 


Summary of experimental design group, 2:60767 (BNL-50611) 
Two suggestions to improve the utilization of ISABELLE, 
2:60769 (BNL-50611 
ISABELLE STORAGE ive evap on eatietian Uae 
Report of the radia’ up on radiation bac! 
a in the ISABELLE: intersection regions, 2:60770 (BNL- 


11) 
ISABELLE STORAGE RINGS/BEAM DYNAMICS 
Electron clearing and dimensional tolerance for the ISA chamber, 
2:60780 (BNL-5061 1) 
Summary of longitudinal instabilities workshop, 2:60760 (BNL- 
50611) 
Workshop on phase space cooling, 2:60782 (BNL-5061 1) 





ISABELLE STORAGE RINGS/CRYOGENICS 


ISABELLE STORAGE RINGS/CRYOGENICS 
Summary of ISABELLE cryogenic systems workshop, 2:60756 
(BNL-50611 
ISABELLE STORAGE RINGS/ELECTRONIC EQUIPMENT 
Some notes —— ISABELLE electronic instrumentation, 
2:60775 (BNL-50611) 
ISABELLE STORAGE RINGS/MAGNETIC 
SPECTROMETERS 


—_— rture two arm magnetic spectrometer at ISABELLE, 
60773 (BNL- 50611) 
+. hadron one workshop summary, 2:60758 (BNL- 
50611 


Study of hadrons at large transverse momentum, 2:60774 (BNL- 
50611) 


= on large tance spectrometer design in light of 
experience as a split field magnet user, 2:60759 (BNL-5061 1) 
ISABELLE STORAGE RINGS/MEETINGS 
Proceedings of the 1976 ISABELLE workshops (Thirty papers), 
2:60754 (BNL-50611) 
ISABELLE STORAGE a 
Scenario group summary, 2:60768 (BNL-50611) 
ISABELLE STORAGE RINGS/RADIATION DETECTORS 
Lepton detector workshop summary, 2:60757 (BNL-5061 1) 
ISABELLE STORAGE RINGS/SPECTROMETERS 
Small angle single arm spectrometer, 2:60771 (BNL-5061 1) 
ISABELLE STORAGE RINGS/VACUUM SY: 
Vacuum guidelines for ISA insertions, 2:60781 (BNL-50611) 
ISOBAR MODEL/PION-NUCLEON INTERACTIONS 
Isobar formalism and one-pion-exchange partial-wave cross 
sections in 7N m7N , 2:61300 
ISOBARS (NUCLEON) 
See NIRESONANCES 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION/TECHNOLOGY TRANSFER 
Transfer of radioisotope production technology from the 
developed to the developing countries, 2:60586 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
Method of and apparatus for the separation of i —— (Patent; 
magnetic field extending through a plasma), 2:60 
ISOTOPE SEPARATION/REVIEWS 
New methods of isotope separation, 2:60530 
ISOTOPE SEPARATION/THERMAL DIFFUSION 
Study of a solar assisted diffusion separation process for isotopic 
mixtures, 2:58746 
ISOTOPE SEPARATION PLANTS/GAMMA RADIOGRAPHY 
Gamma scanning of heavy water towers, 2:58567 (CONF- 
7511135-(Summ.)) 
IRAEL/ENERGY POLI 


National energy policy for Israel, 2:59996 
ISRAEL/ENERGY SUPPLIES 
National energy policy for Israel, 2:59996 
ITALY/G CAL SURVEYS 
Hydrochemical features of the Northern Latium (Central Italy), 
— — reference to the Stigliano thermal springs, 
2:5 


ITALY/GEOTHERMAL EXPLORATION 
Hydrochemical features of the Northern Latium (Central Italy), 
bap particular reference to the Stigliano thermal springs, 
y 
ITALY/HEAT FLOW 
Heat-flow measurements on the Northern Appennine arc, 2:58806 
ITALY/THERMAL SPRINGS 
Hydrochemical features of the Northern Latium (Central Italy), 
= ee reference to the Stigliano thermal springs, 


JAPAN/ENERGY POLICY 
Feasibility study on ion by coal gasification, 2:60014 
JAPAN/GEOPHYSICAL SURVEY 
Studies on gcothermal reservoirs of large areal extent, 2:58821 
(CONF-770364-4) 
JAPAN/GEOTHERMAL EXPLORATION 
Nationwide investigation of geothermal energy in Japan, 2:58795 
(CONF-770364-18) 
Present state of studies on geothermal power generation, 2:58794 
(CONF-770364-16) 
JAPAN/GEOTHERMAL 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Seon 2:58815 
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Studies on hydrothermal systems in geothermal fields, 2:58805 
(CONF-770364-17) 
Studies on [a reservoirs of large areal extent, 2:58821 
'70364-4) 
JAPAN/GEOTHERMAL GRADIENTS 
Studies on the Pe age and chemical oa tties of rocks in 
geothermal fields, 2:58895 a al 70364-1) 
JAPAN/G RESOUR 
Nationwide investigation of pone ated energy in Japan, 2:58795 
(CONF-770364-18) 
JAPAN/HOT SPRINGS 
Gaseous components and calcareous deposit in the thermal water 
at Shirahama spa, 2:58829 
pH-value, and iron, copper, zinc, and lead content of the soil in 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, Ja 2:58832 
JAPAN/HTGR TYPE REACTORS 
Energy problems and development of a multipurpose VHTR in 
Japan, 2:59466 
JAPAN/METAMORPHIC ROCKS 
Comparison of CO: and Oz in fluids attending the prehnite- 
pumpellyite facies metamorphism of the Central KII Peninsula 
and the Tanzawa Mountains, Japan, 2:58817 
JAPAN/NATURAL GAS FIELDS 
Systematic ag sonal A to aca production control in Nakajo 
Gas Field, Sey 2:583 
JAPAN/NU INDUSTRY 
Nuclear power wer plat construction and operating experiences in 
Japan, 2:5919 
JAPAN/NUCLEAR POWER 
Nuclear power in Ja _ an example of transfer of nuclear 
technology, 2:59163 
=  - aaaaae of nuclear power development in Japan, 


J APAN/PETROLEUM INDUSTRY 

Petroleum industry in Japan: technology, 2:58030 
JAPAN/PROCESS HEAT REACTORS 

aay —- and development of a multipurpose VHTR in 


apan, 2:5 
JAPAN/THERMAL WATERS 
Change of chemical characteristics of thermal water by the 
intrusion of sea water. III. Chemical characteristics of thermal 
water and mixing ratio of sea and underground water in Ito hot 
springs, 2:58830 
Observation of temperature and water level in Hakone volcano, 
1972, 2:58819 
Water level observation of thermal water at the eastern base of the 
Hakone Caldera, 1972, 2:58820 
JAPAN/VOLCANOES 
Gravity survey in the Tanzawa mountains, 2:58827 
Present state of studies on geothermal power generation, 2:58794 
(CONF-770364-16) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JATR REACTOR/CONTROL ROD WORTHS 
Reactivity worths of annular control rods in a pressure-tube-type 
heavy water lattice, 2:59627 
JEJUNUM 
See SMALL INTESTINE 
JET DRILLS 
See also DRILL BITS 
NOZZLES 
JET DRILLS/MODIFICATIONS 
Design of a water jet drill for development of geothermal 
resources. Progress report, March 1, 1977-April 1, 977, 2:58860 
(COO-2677-7) 
JET DRILLS/PERFORMANCE 
Investigations into the effects of an arc discharge on a high 
velocity liquid jet, 2:60635 (SAND-77- 1135) 
JET DRILLS/PERFORMANCE TESTING 
Design of a water jet drill for development of geothermal 
resources. Progress report, March 1, 1977-April 1, 977, 2:58860 
(COO-2677-7) 
JET ENGINE FUELS/PERFORMANCE TESTING 
Analysis and testing of JP-5 fuel derived from coal. Final report, 
2:57942 (AD-A-0366073) 
JET ENGINE FUELS/PRODUCTION 
Analysis and testing of JP-5 fuel derived from coal. Final report, 
_ $7942 (AD-A-0366073) 
JET ENGINE FUELS/SYNTHESIS 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase II. Final report 24, Jan 1975-24 Apr 
1976, y= Fond (AD-A-036190) 


REA 
See JOYO REACTOR 
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JIPP STELLARATOR/CONTROL SYSTEMS 
Experiments on JIPP T-II. A hybrid system of stellagator and 
tokamak, 2:61805 
JOSEPHSON JUNCTIONS/IMPURITIES 
Superconducting system with weak coupling to the current in the 
ground state, 2:61532 
JOSEPHSON JUNCTIONS/MAGNETIC FLUX 
= penetration into a Josephson junction of finite width, 
2:61541 
JOYO REACTOR/FUEL ELEMENTS 
Tokai Works semiannual progress report, July-December 1975, 
2:59373 (JAPFNR-254) 


K 


K REACTOR/REACTOR KINETICS 
Review of advanced reactor transient analysis capabilities and 
applications for Savannah River Plant reactors (GRASS code), 
2:59688 (DP-MS-77-1) 
K REACTOR/REACTOR PROTECTION SYSTEMS 
Programming of computers for the protection system for 
Savannah River reactors, 2:59690 (DPSPU-77-30-5) 
K02 
See KAONS NEUTRAL LONG-LIVED 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAI-1 REACTOR 
See MIHAMA-I REACTOR 
KANSAS/RADIOACTIVE WASTE STORAGE 
1972 preliminary safety analysis report based on a conceptual 
design of a proposed repository in Kansas, 2:58526 (ORNL/ 
TM-5764) 
KANUPP REACTOR 
Experience in implementation of nuclear power projects in 
Pakistan, 2:59265 
KANUPP REACTOR/PERSONNEL 
Experience in transfer of control and instrumentation technology 
to a developing country, 2:59268 
KAOLINITE/R -FLUID INTERACTIONS 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:58905 
KAON MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Study and Toren of the inclusive reactions 7* n rho°X and 
K~ p anti K*°X, 2:61279 
KAONS NEUTRAL LONG-LIVED/LEPTONIC DECAY 
Measurement of the decay rate for the rare process K/sub L/° 
p* pw”, 2:61264 
KARACHI NUCLEAR POWER PLANT 
See KANUPP REACTOR 
KASHIMA-1 REACTOR 
See SHIMANE-1 REACTOR 
KENTUCKY/SURFACE MINING 
Politics of environmental reform: controlling Kentucky strip 
mining (Book), 2:59919 
ERNKRAFTWERK STADE 


See STADE REACTOR 
KEROGEN/DIAGENESIS 
Oil-generating potential of organic matter in sediments under 
natural conditions, 2:58046 
KEROSENE/COMBUSTION 
Kinetic study of factors influencing SOs formation in a premixed 
laminar flame, 2:60589 
KILNS/MASS TRANSFER 
Dimensional analysis of solids transport and dispersion in a rotary 
kiln, 2:58487 (OQRNL/TM-5898) 
KINK INSTABI /INSTABILITY GROWTH RATES 
Current-driven kink-like instability in collisional plasmas, 2:61665 
KKS REACTOR 
See STADE REACTOR 
KNK REACTOR/REACTOR COMPONENTS 
Experience from purification of sodium-wetted components at the 
KNK-facility, 2:59656 (CONF-760503-P2) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOPPERS-TOTZEK PROCESS/FLOWSHEETS 
“New” coal gasification technology (9 refs), 2:57912 
KOVAR/PROTECTIVE COATINGS 
Coating of metals with titanium diboride by chemical vapor 
deposition, 2:60431 (SAND-77-0363C) 
KRSKO REACTOR/CONSTRUCTION 
Experience with the construction of Yugoslavia’s first nuclear 
power plant, 2:59199 


LAND RECLAMATION/LEGISLATION 


KRYPTON/ADSORPTION 
Progress in areas of relevance to the treatment of 
from reprocessin roe 2:58518 (BNWL-tr-253) 
KRYPTON/ELECTR IN-ATOM COLLISIONS 
Investigation of double ionization of inert-gas atoms by 
simultaneous knockout of s and p electrons by the bombarding 
electron beam, 2:61237 
KRYPTON/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
KRYPTON/NEUTRON REACTIONS 
Resonance energies for elemental Kr bombarded with neutrons, 
2:61376 (BNL-NCS-22500) 
KRYPTON/SOLUBILITY 
Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 
760503-P2 
KRYPTON 82/ENERGY-LEVEL TRANSITIONS 
High-counting rate 427B-y coincidence system, 2:60792 (BNL- 
NCS-22500) 
KRYPTON 84 REACTIONS/QUASI-ELASTIC SCATTERING 
Nuclear relaxation phenomena, diffusion and orbiting in the 
reaction 1°? Ag + % 86Kr at 7.2 MeV/nucleon, 2:61393 
KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
~~ of methods for immobilizing krypton-85, 2:58515 (ICP- 


KRYPTON 86 REACTIONS/QUASI-ELASTIC SCATTERING 
Nuclear relaxation phenomena, diffusion and orbiting in the 
reaction '°7 Ag + %4 ®6Kr at 7.2 MeV/nucleon, 2:61393 
KRYPTON IONS/ION-ATOM COLLISIONS 
Charge-transfer and impact-ionization cross sections for fully and 
partially strip pped positive a colliding with atomic hydrogen 
((2 to 7) X 10° cm/s), 2:6122 
K-vacancy production in neon collisions. II. Multiple- and 
single-collision excitation in the 2po molecular orbital (12 to 
470 MeV range), 2:61232 
K-vacancy production in heavy-ion collisions. III. 1so excitation 
(12 to 470 MeV range), 2:61233 
KRYPTON ISOTOPES/ENERGY 
Resonance energies for elemental Kr bombarded with neutrons, 
2:61376 (BNL-NCS-22500) 


us effluents 


L 


L CELLS/RADIOSENSITIVITY 
Study of the effect of interferon on radiosensitivity of cells 
(Gamma radiation), 2:61020 
LAKES/EUTROPHICATION 
Paleolimnological sedimentation of organic carbon, nitrogen, 
phosphorus, fossil p’ —— pollen, and diatorns in a 
hypereutrophic, hardwater lake: a case history of 
eutrophication, 2:60885 (COO-1599-109) 
LAKES/ORGANIC WASTES 
Decomposition of macrophytes and the metabolism of organic 
matter in sediments (Lake ecosystems), 2:61072 (COO-1599-112) 
LAKES/SEASONAL VARIATIONS 
Seasonal fauna of some ephemeral saline waters in western 
Victoria with particular reference to Parartemia zietziana Sayce 
(Crustacea: Anostraca), 2:60910 
LAMPF LINAC/ENERGY SPECTRA 
Neutron flux measurement at the LAMPF radiation effects 
facility, 2:58570 
LAMPF LINAC/NEUTRON FLUX 
Neutron flux measurement at the LAMPF radiation effects 
facility, 2:58570 
LAMPF LINAC/OPERATION 
Tenth LAMPF users meeting, November 7-9, 1976, 2:60751 (LA- 
6736-MS) 
LAND POLLUTION ABATEMENT/BIBLIOGRAPHIES 
Energy and environmentally appropriate technologies: a 
selectively annotated bibliography. Council of Penni 4 
Librarians exchange bibliography 1126, 2:59914 (NP-22144) 
LAND RECLAMATION 
Western energy/mineral scenario, 2:60884 
LAND RECLAMATION/ECONOMIC IMPACT 
Economic impact of back-to-contour reclamation of surface coal 
mines in Appalachia: the TVA Massengale Mountain project. 
Final report, 2:57960 (ARP-50) 
LAND RECLAMATION/GOVERNMENT POLICIES 
Politics of environmental reform: controlling Kentucky strip 
mining (Book), 2:59919 
LAND RECLAMATION/LEGISLATION 
Surface Mining Control and Reclamation Act of 1977. Conference 
report to accompany H.R. 2 submitted to the 95th Congress, 
First Session, 2:60012 





LAND RECLAMATION/MEETINGS 


LAND RECLAMATION/MEETINGS 
Reclamation of western surface mined lands. Workshop 
proceedings, Fort Collins, Colorado, March 1-3, 1976, 2:60882 
pe 
LAND USE/DECISION MAKING 
Social values and environmental assessment in thermal power 
plant siting, 2:60942 (BNWL-SA-6065) 
LAND USE/EFFICIENCY 
Land use and energy utilization. Final report, 2:60043 (BNL- 
50635) 
LAND USE/ENERGY CONSERVATION 
Portland Energy Conservation Project. Energy and land use 
comprehensive plan working paper No. 13, 2:59952 (NP-22230) 
LAND USE/GOVERNMENT POLICIES 
Regional develo; t plan, 2:59880 
LAND USE/P) é 
Municipal environmental conservation commissions in New York 
state. Doctoral thesis, 2:60846 (PB-266874) 
Regional development plan, 2:59880 
LAND USE/SOCIO-ECONOMIC FACTORS 
Energy constraints in Ohio with special reference to their impact 
on the Ohio real estate industry, 2:59907 
LANGUAGES (PROGRAMMING) 
See "5: cata LANGUAGES 


See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
NTHANUM/ELECTRIC CONDUCTIVITY 
Resistance anomalies in FCC lanthanum, praseodymium, and 
neodymium under pressure, 2:60381 
LANTHANUM 128/BETA-PLUS DECAY 
Evidence for near instability against gamma deformation in '**Ba, 
2:61380 
LANTHANUM 128/ENERGY LEVELS 
Evidence for near instability against gamma deformation in '** Ba, 


2:61380 
134/BETA-PLUS DECAY 
ta, 2:61378 (BNL-NCS-22500) 
ON CAPTURE DECAY 
Ba J, from La y ra, 2:61378 (BNL-NCS-22500) 
148 ‘GY LEVELS 


LANTHANUM 
Nuclear data sheets for A= 148, 2:61382 
LANTHANUM ALLOYS/CHEMICAL PREPARATION 
Some light rare earth intermetallic hydrides, 2:60402 
LANTHANUM ALLOYS/HYDRIDATION 
— during hydride formation, 2:60394 (SAND-77- 
0481 
LANTHANUM ALLOYS/MAGNETIC SUSCEPTIBILITY 


Remanent magnetization of amorphous La-Gd-Au alloys with 
_ Gd content, 2:60353 (CALT-822-94) 
ee IN 
SPECTROSCO) 
eee spectroscopy in rare-earth hexaborides, 


LANTHANUM BORIDES/RAMAN SPECTRA 
Polarized Raman spectra of the metallic hexaborides LaBe and 
SmBe, 2:60446 
boner meg Aa | wn 
Progress report submitted to United States Paw Research and 


can bevelopment Administration, 2:60471 ( 185-1) 
OXIDES/CATALYTIC EFFECTS 


Catalytic activity of the Co* ion in an octahedral environment for 
ee eeetinnh 2983 _ of conditions for catalyst 
LA NUM OXIDES/OPTICAL PROPERTIES 
LazBe2Os: Nd laser crystals, 2:60436 
LANTHANUM SULFATES/CRYSTAL STRUCTURE 
Crystal structure of lanthanum oxysulfate, 2:60452 
LARVAE/COLONY FORMATION 
Effect of Schizoporella (Ectoprocta) removal on the fouling 
ee Beaufort, North Carolina, USA, 2:60920 
LARVAE/M 
Physical effects of entrainment: current research at ORNL, 
2:60930 (ORNL/TM-5948) 
CAVITIES/CONFIGURATION 
ee beam quality in double discharge excimer lasers, 
60646 


LASER CAVITIES/MODE LOCKING 
Beats in a solid-state ring laser, 2:60669 
/FIRST WALL 
wall response to energy deposition in conceptual laser-fusion 
reactors, 2:61753 


LASER FUSION REACTORS/THERMONUCLEAR FUELS 
Distribution of Ne gas permeabilities in glass laser targets, 2:61796 
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LASER IMPLOSIONS/ALPHA SPECTRA 
Computer simulation of recent laser driven implosions of glass 
microshall 2:61793 (UCRL-78488) 
LASER IMP’ IONS/COMPUTER CALCULATIONS 
Computer simulation of recent laser driven implosions of glass 
microshells, 2:61793 (UCRL-78488) 
LASER IMPLOSIONS/NEUTRON SPECTRA 
Computer simulation of recent laser driven implosions of glass 
microshells, 2:61793 (UCRL-78488) 
LASER IMPLOSIONS/PLASMA EXPANSION 
Fast-ion generation by ion-acoustic turbulence in spherical laser 
plasmas, 2:61794 
LASER IMPLOSIONS/SIMULATION 
—— fen a ane and spontaneous-magnetic-field 
easurements in a laser-irradiated free jet, 2:61599 
LASER IMPLOSIONS/TWO-DIMENSIONAL CALCULATIONS 
Two-dimensional effects on laser compression of glass shells, 
2:61800 
LASER ISOTOPE SEPARATION 
Isotope separation (Patent), 2:58477 
LASER ISOTOPE SEPARATION/LASERS 
Laser development in support of the jumper program for laser 
isotope separation. Semiannual report 1 Jul-31 Dec 1976, 
2 38566 (AD-A-036328) 
MATERIALS/FABRICATION 
Plastic laser materials (Patent), 2:60652 
LASER MATERIALS/OPTICAL PROPERTIES 
LazBe2O;: Nd laser crystals, 2:60436 
LASER MIRRORS/DESIGN 
Variable focus right angle mirror for laser beam manipulation 
(Patent), 2:60661 
LASER RADIATION/BEAM OPTICS 
Variable focus right angle mirror for laser beam manipulation 
(Patent), 2: 1 
LASER RADIATION/BREMSSTRAHLUNG 
se between classical and quantum mechanical 
culations of laser field absorption coefficients by inverse 
bremsstrahlung, 2:61688 (IA-1321) 
LASER RADIATION/FARADAY EFFECT 
Design for coordinated measurements of Faraday rotation and 
line-of-sight electron density using heterodyne techniques, 
2:61594 (LA-6875-MS 
LASER RADIATION/MODULATION 
Laser modulator for producing dark-pulses (Patent), 2:60653 
LASER-PRODUCED PLASMA/ELECTROMAGNETIC 
RADIATION 
Swelling effects of electromagnetic waves near the critical 
density, 2:61699 
LASER-PRODUCED PLASMA/ENERGY ABSORPTION 
Angular dependence of polarization-related laser-plasma 
absorption processes, 2:61568 
Differential calorimeter for measurement of absorbed energy in 
laser-produced plasmas, 2:61603 
LASER-PRODUCED PLASMA/HEAT FLOW 
Thermal transient analysis of pulsed heat ition in sheet 
targets and observations of plasma spreading, 2:61652 
LASER-PRODUCED PLASMA/KINETICS 
XSNQ-U: a non-LTE emission and absorption coefficient 
subroutine, 2:61633 (UCRL-52276) 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Effect of a strong magnetic field on a laser plasma produced from 
a solid target in a gaseous atmosphere, 2:61798 
LASER-PRODUCED PLASMA/PARAMETRIC 


Parametric instabilities in plasmas, 2:61686 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Differential calorimeter for cee, of absorbed energy in 
laser-produced plasmas, 2:6160: 
Electron-temperature and «~~ 
measurements in a laser-irradiated free jet, 2:61599 
Faraday cups for laser plasmas, 2:61602 
LASER-PRODUCED PLASMA/PLASMA WAVES 
Experimental investigations of the mechanisms of excitation of 
plasma waves and generation of harmonics in a plasma 
produced by an intense laser _— 2:61718 
Laser _ absorption due to self-generated magnetic fields, 


2:61 
LASER-PRODUCED PLASMA/POLARIZED BEAMS 
one possibility of obtaining beams of polarized ions, 


2:61654 
LASER-PRODUCED PLASMA/SOFT X RADIATION 
Laser plasma as a source of soft x rays, 2:61653 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
oe measurements from CO:-laser-created plasmas, 
LASER-RADIATION HEATING/ALFVEN WAVES 
Filamentation instability due to compressional Alfven wave in 
laser heating of plasmas, 2:61584 
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LASER-RADIATION HEATING/ELECTRON-ION 

Ew ood h -d 2:6 

ergy loss of ions moving throu, jensit aes 1576 
LASER” RADIATION HEATIN COEMISSION § 
Observation of mag anomalies at 58-78 re: in CVI tee VII transitions 
in two-stage plasma heating by ultrashort eee ulses, 2:61582 
LASER-RAD A NON HEATING/ENERGY RPTION 
— dependence of polarization-related laser-plasma 
rption processes, 2:61568 

Fast-ion generation by ion-acoustic turbulence in spherical laser 
plasmas, 2:61794 

Polarization and angular dependence of 1.06-y.m laser-light 
absorption by planar plasmas, 2:61569 

Theory of hot-electron spectra at high laser intensity, 2:61570 

LASER-RADIATION HEATING ERGY LOSSES 
Energy loss of ions moving through high-density matter, 2:61576 
LASER-RADIATION HEATING/PLASMA EXPANSION 
Steady-state model of a flat laser-driven target, 2:61580 
LASER-RADIATION HEATING/PLASMA INSTABILITY 
Filamentation instability due to compressional Alfven wave in 
laser heating of plasmas, 2:61584 
LASER-RADIATION HEATING/STEADY-STATE 
CONDITIONS 
Steady-state model of a flat laser-driven target, 2:61580 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
ayer ee CONTROL 
the frequencies of wide-band laser radiation, 2:60692 
LASER /OPTICAL FILTERS 
Durability and stability of evaporated thin film filters, 2:60664 
LASERS/OPTICAL PUMP ING. 
High power electrodeless gas arc lamp for pumping lasers, 2:60660 
laser excitation source (Patent), 2:60655 
LASERS/OSCILLATORS 
Analysis of the second order spatial coherence of stationary laser 
oscillators with a Fabry-Perot resonator, 2:60650 
LASERS/POWER 
High energy laser beam sampling meter (Patent), 2:60658 
LASERS, EARCH PROGRAMS 

Development of laser devices of interest for nuclear applications 
in Iran: a case study of parallel technology transfer, 2:60685 

Free electron laser. Final report 15 Feb 1975-12 Jul 1976, 2:60643 
(AD-A-036601) 

Laser development in support of the jumper program for laser 
isotope separation. Semiannual report | Jul-31 Dec 1976, 
2:58566 (AD-A-036328) 

Research studies on tunable optical parametric oscillators. Final 
report 1 Oct 1974-30 Sep 1976, 2:60641 (AD-A-036311) 

LASERS/TECHNOLOGY TRANSFER 

Laser technology transfer, 2:60686 

LASL 


(Los Alamos Scientific Laboratory.) 
LASL/BIBLIOGRAPHIES 
Publications of LASL research, 1972-1976, 2:61815 (LA-6755- 
MS(Vol.1)) 
Publications of LASL research, 1972-1976 (Indexes to vol. I), 
2:61816 (LA-6755-MS(Vol.2)) 
LATENT HEAT STORAGE/PHASE DIAGRAMS 
Performance of a solar heating system utilizing phase-change 
1, 2:58708 
LATTI (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
Overview of energy conservation research at Lawrence Berkeley 
Laboratory, 2:59957 
LAWRENCE LIVERMORE LABORATORY/COMPUTERS 
Microcomputers and computer networks, 2:61847 (UCRL-52000- 
76-8) 
LAWRENCE LIVERMORE LABORATORY/ 
MICROPROCESSORS 
Microcomputer standardization program at Lawrence Livermore 
Laboratory, 2:61842 (UCID- 17524) 
LAWRENCE LIVERMORE LABORATORY/RADIOACTIVE 
WASTE DISPOSAL 
Development of site suitability criteria for the high level waste 
itory for Lawrence Livermore Laboratories, 2:58529 
CRL-13755) 


LEAD BASE ALLOYS/STRAIN HARDENING 


LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 


Theoretical Physics Di pl ae 

1976. Volume I, 2:61154 134 (URL sot 5- T4VoL.1)) mec! 
LEAD/ABSORPTION SPECTROSCO! 

Interlaboratory comparison of veo te activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194 

LEAD/ABUND. 
pH-value, and iron, copper, zinc, and lead content of the soil in 
the Yumoto area of the Mere Hot Springs in the Miyagi 


Prefecture, Ja 2:58832 
LEAD/AV. VAILABILITY 
Nonferrous resources--a five-year view, 2:60141 


i Eien efieaben te f four f red algae, 2:61080 
ects O' of fo’ te) 
LEAD/ENVIRO) TRANSPORT si 

Record of the accumulation of sediment and trace metal ina 
Connecticut, U.S.A., salt marsh 
metals from polluted air m air masses), 2:60837 (| Ser ie 

LEAD/HEAL 

Review of current information on some ecological -— health 
related aspects of the release of trace metals into 
environment associated with the combustion of a 2:60838 
(HASL-320) 

LEAD/NEUTRON REACTIONS 

Cross sections for gamma-ray production by fast neutrons for 22 

Menerenass sad ceiettition of wetudiey Giammnetatsdih 
easurement an tion Oo Trays 
from exposure of Fe, Pb, and H2O to the ARERR- pocees 
2:61503 (ORNL/TM-5678) 

Sample size corrections and com of (n,n’) cross sections 
from n and y-ray detection, 2:61370 70 (BNL NCS. 22500) 

LEAD/SAFETY STANDARDS 

Preliminary technological feasibility, cost of compliance and 
economic impact analysis of the OSHA standard for 
lead. Preliminary report, 2:60862 (PB-265943) 

Technical feasibility, costs of compliance and economic impact 
assessment of the p: standard for lead for selected 
moony Final economic impact statement, 2:60863 (PB- 

LEAD/THERMODYNAMIC a 

Thermophysical and transport 


erature, 260363 (UCRL-995 
pressure and very high temperature, 2: 60365 (UC (UCRL-79586) 
LEAD/TOXICITY 
Toxicity of metal mining wastes, 2:61094 
LEAD/VOLTAMETRY 
Part I. Application of pulse at oe ee and pulse anodic 


stripping to the lected heavy metals in 
natural waters. Part II. Application of controlled potential 
coulometric techniques to the determination of uranium, 2:60523 
(TID-27709) 
LEAD 197/ENERGY LEVELS 
Nuclear data sheets for A= 197, 2:61406 
LEAD 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
LEAD 206 TARGET/ALPHA REACTIONS 
= component of the first excited state of 7" Bi, 
2:61408 


LEAD 207 TARGET/NEUTRON REACTIONS 
Giant magnetic dipole states in ®°*Pb (J, 77, res width), 2:61407 
(BNL-NCS-22500) 
LEAD 208/CHARGE DISTRIBUTION 
Nuclear polarization deduced from muonic *Pb measurements, 
2:61 
LEAD 208/ENERGY LEVELS 
Giant magnetic soy" states in ?°*Pb (J, a, res width), 2:61407 
(BNL-NCS-22 
LEAD 208 TARGET/ ALPHA REACTIONS 
a ae component of the first excited state of ?" Bi, 
2:61408 


LEAD 208 TARGET/NEON 20 REACTIONS 
Multis! — in ®Ne+ Pb 2:61416 
LEAD 2 ARGET/PHOTONUCLEAR CTIONS 
High resolution study of the 7*Pb(y,n/sub 0/)”’Pb reaction, 
:61412 (BNL-NCS-22500) 
ALLOYS 


See also LEAD BASE ALLOYS 
LEAD ee 
um 


LEAD BASE. ALLOYS/FAB ABRICATION 


Lead base alloy for use in a storage battery grid (Patent; 0.5 to 2% 
Zr and Sr), 2:59855 
LEAD BASE ALLOYS/MANUFACTURING 
Microstructural control in lead alloys for storage battery 
plication, 2:59845 
LEAD BASE ALLOYS/STRAIN HARDENING 
Strain hardening of Pb-Sb alloys (1 to 7% Sb, <0.2% As), 2:60289 





LEAD COMPOUNDS/STRESSES 


LEAD COMPOUNDS/STRESSES 
Stress effects in ferroelectric ceramics, 2:60458 (SAND-77-0066C) 
LEAD IONS/ION-ATOM COLLISIONS 
K-vacancy production in heavy-ion collisions. I]. Multiple- and 
single-collision excitation in the 2po molecular orbital (12 to 
470 MeV range), 2:61232 
K-vacancy p polneden in heavy-ion collisions. III. Iso excitation 
(12 to 410. MeV range), 2:61233 
ACID ms /BATTERY CHARGERS 
pment, mobile (CEM). Final report Oct 1972-Nov 
nota sso :59849 9 (AD-A-036071) 
LEAD-ACID BATTERIES/CATHODES 
Effect of lead structure of the positive electrode of pecatey 
electric batteries on its electric efficiency, 2:59864 
Some properties of electrodeposited lead dioxide egoomecy of 
deposition from nickel dtudin electrolyte), 2:59865 
LEAD-ACID BATTERIES/CHEMICAL REACTION KINETICS 
Maintenance-free lead-acid batteries, 2:59846 
The cyclic voltammetry of lead and lead-antimony battery grid 
alloy in aqueous sulphuric acid at 25 to -40 C, 2:59850 (AD-A- 
036290) 
LEAD-ACID BATTERIES/DESIGN 
Maintenance free lead storage battery (Patent; excess positive 
active mass), 2:59840 
Storage battery and method of forming the same (Patent; 
maintenance-free, vibration-resistant battery), 2:59835 
LEAD-ACID BATTERIES ODES 
Bipolar lead acid battery having titanium and zirconium electrode 
— (Patent; Ti and Zr form gridwork to retain paste), 


Strain hardening of Pb-Sb alloys (1 to 7% Sb, <0.2% As), 2:60289 
LEAD-ACID BATTERIES/FABRICATION 
Storage battery and method of making the same (Patent), 2:59841 
LEAD-ACID BATTERIES/GASES 
Maintenance-free batteries: some aspects of gassing (Correlations 
between water loss and positive grid composition (low-bismuth 
virgin lead or refined scrap)), 2:59848 
LEAD-ACID BATTERIES/GRIDS 
Grain refinement of hypoeutectic lead-antimony casting alloys by 
additions of copper and sulfur (Pb-2.5Sb), 2:59866 
Lead base alloy for use in a storage battery grid (Patent; 0.5 to 2% 
Zr and Sr), 2:59855 
Maintenance-free batteries: some aspects of gassing (Correlations 
between water loss and positive = composition (low-bismuth 
virgin lead or refined scrap)), 2:5984: 
Process for —_— a plate grid for a lead-acid storage battery 
(Patent), 2:5985 
The cyclic voltammetry of lead and lead-antimony battery grid 
alloy + aqueous sulphuric acid at 25 to -40 C, 2:59850 (AD-A- 


036290) 
LEAD-ACID BATTERIES/MAINTENANCE 
Improvement of lead-acid battery maintenance, 2:59847 
Peripheric equipment for reducing maintenance of electric vehicle 
lead-acid batteries, 2:60190 (CONF. 770430-P4(Draft)) 
LEAD-ACID BATTERIES/MANUFACTURING 
Microstructural control in lead alloys for storage battery 
lication, 2:59845 
LEAD-ACID BATTERIES/MATERIALS 
Battery materials: prognosis and supply, 2:59867 
Some aspects of the cycling behavior of maintenance-free batteries 
(Effects of using recycled battery scrap on battery 
performance), 2:59868 
LEAD-ACID BATTERIES/PLATES 
Manufacture of battery plates (Patent; production of enveloped 
plates), 2:59851 
LEAD-ACID BATTERIES/USES 
Lucas Midi-bus to be evaluated in Manchester, 2:59869 
Post Office tries Lucas electrics, 2:60197 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEAK DETECTORS/DESIGN 
Development of a sodium ionization detector for sodium-to-gas 
leaks (LMFBR), 2:59308 (CONF-760503-P2) 
Small sodium-to-gas leak behavior in relation to LMFBR leak 
detection system design, 2:59275 (CONF-760503-P2) 
LEAK DETECTORS IRMANCE TESTING 
Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 
Water-to-sodium leak detectors: development and testing 
— 2:59273 (CONF-760503-P2) 


See LEAKS 


T a “ ee through gas leaks: a review, 2:58547 
LEAST SQUARE FIT/ALGORITHMS 
Hybrid least squares method, 2:61820 (ANL-AMD-TM- 
254(Rev.)) 
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LEAST SQUARE FIT/COMPUTER CODES 
Solving linear leas. squares problems using SODS/SUDS/CODS, 
2:61840 (SAND-77-0683) 
LEAVES/MORPHOLOGICAL CHANGES 
Radiosensitivity of potato shoots, grafts, and vegetating plants 
(Gamma radiation), 2:61036 
LEMONIZ-1 REACTOR/CONSTRUCTION 
Progress reports from construction sites - Almaraz, 2:59162 
LEMONIZ-2 REACTOR/CONSTRUCTION 
Progress reports from construction sites - Almaraz, 2:59162 
LENGTH/MEASURING INSTR 


Optical sensors in gauging applications, 2:60816 (BNWL-SA- 
5081(Rev.)) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LENSES/FABRICATION 
Free abrasive grinding for precision optics, 2:60473 (UCRL- 
77844(Rev.1)) 
LEPTON NUMBER/CONSERVATION LAWS 
Nonconversation of muon number in a broken SU(4) x U(1) gauge 
theory, 2:61305 
Rare muon decays, heavy leptons, and CP violation, 2:61306 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
LEPTONS/PAIR PRODUCTION 
Dilepton production by neutrinos in neon, 2:61265 
LEUKEMIA/ETIOLOGY 


Bovine lymphocytic leukemia: studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 17, July 1976- 
October 1977, 2:60998 (COO-910-43) 

LEUKEMIA/PATHOGENESIS 

Bovine lymphocytic leukemia: studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 17, July 1976- 
October 1977, 2:60998 (COO-910-43) 

LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEUKOCYTES 
See also EOSINOPHILS 
LYMPHOCYTES 
NEUTROPHILS 
LEUKOCYTES/BIOLOGICAL RADIATION EFFECTS 

Correlation between the DNA content and neutrophil granulocyte 
re the presence of radiation pathology (X radiation, rats), 
2:61057 

Damage to human blood cells caused by 200 keV triton 
bombardment, 2:61045 

LEUKOCYTES/FILTRATION 
Filterability of normal and leukemic human leukocytes, 2:61001 
LEUKOCYTES/MORPHOLOGICAL CHANGES 

Shape and surface morphology of human leukocytes in vitro: 
effect of temperature, metabolic inhibitors and agents that 
influence membrane structure, 2:61006 

LEUKOCYTES/PLOIDY 

Correlation between the DNA content and neutrophil granulocyte 

= = ~ presence of radiation pathology (X radiation, rats), 
LEUKOCYTES/SIZE 
Correlation between the DNA content and neutrophil granulocyte 
pe a * presence of radiation pathology (X radiation, rats), 
LEVEL INDICATORS/DESIGN 
Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 
LEVEL INDICATORS/PERFORMANCE TESTING 
Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 
LIBYA 
=~ of a mutipurpose nuclear complex in Libya, 
LICHENS/BIOLOGICAL RADIATION EFFECTS 

Effects of gamma radiation on lichens and lichen-forming fungi 
and al 2:61028 (COO-2085-18) 

LI-DRI GE DETECTORS/CALIBRATION 

High-counting rate 42 B-y coincidence system, 2:60792 (BNL- 
NCS-22500 

LI-DRIFTED GE DETECTORS/CALIBRATION STANDARDS 

Recalibration of Ge(Li) detector efficiency, 2:60793 (HEDL- 
TME-75-130) 

LIGASES/BIOLOGICAL RADIATION EFFECTS 

Effect of gamma radiation on acceptor activity of phenylalanyl- 
pee - phenylalanyl-tRNA synthetases of cotton seeds, 

Nicotinic acid and neostigmine induced alteration of early 

structural and functional changes in tRNA and 
aminoacyl-tRNA synthetases (X radiation, rats), 2:61048 
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Retinypalmitate synthetase and hydrolase activity in the small 
intestinal mucosa and cell membranes as related to vitamin A 
(Rats), 2:61058 

LIGASES/METABOLISM 

Effect of gamma radiation on acceptor activity of phenylalanyl- 

pen _ phenylalanyl-tRNA synthetases of cotton seeds, 
LIGHT EMITTING DIODES/PHYSICAL RADIATION 
EFFECTS 


Radiation effects in optoelectronic devices, 2:60811 (SAND-76- 
726 


LIGHT PIPES/PHYSICAL RADIATION EFFECTS 
Radiation effects in optoelectronic devices, 2:60811 (SAND-76- 


0726) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/EFFICIENCY 
Overview of energy conservation research at Lawrence Berkeley 
Laboratory, 2:59957 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Energy Conservation Commission report, February 1, 1975- 
January 31, 1977, 2:59965 
Portland Energy Conservation Project. City a plan: choices 
for savin oa in the government sector, 2:59950 (NP-22227) 
LIGHTING SYSTEMS/ EARCH PROGRAMS 
Overview of energy conservation research at Lawrence Berkeley 
Laboratory, 2:59957 
LIGHTNING ARRESTERS/CONNECTORS 
Investigations of techniques for reducing breakdown voltage in 
lightning arrestor connectors, 2:60603 (SAND-77-0866) 
LIGNIN/SEPARATION PROCESSES 
Method for removal of oxygen from oxygen-containing 
compounds (Patent; | claim), 2:57948 
LIGNITE/CARBONIZATION 
Past and present developments in lignite high-temperature coking 
in East Germany. An example of the efficient utilization of the 
energy source lignite (17 refs.), 2:57839 
LIGNITE/CHEMICAL ANALYSIS 
Analyses of tipple and delivered samples of coal: collected during 
the period July 1975 through September 1976. Report of 
investigations, 2:57946 (PB-266884) 
LIGNITE/COAL MINING 
Mining of coal deposits with several synclinal type seam 
exemplified by open-cast mine South Syncline Tito mines 
Kreka-Banovici --Tuzla (3 refs.), 2:57995 
LIGNITE/COMBUSTION PRODUCTS 
Emissions from residential and small commercial stoker-coal-fired 
boilers under smokeless operation. Final report Nov 1974-Sep 
1976, 2:57963 (PB-263891) 
LIGNITE/DESULFURIZATION 
Removal of sulfur from carbonaceous fuel (Patent), 2:57848 
LIGNITE/FLASH HEATING 
Improved techniques for gasifying coal. Second quarterly report, 
tober 1-December 31, 1976 (FCC; Dicalite; lecregtantien at 
100 atm), 2:57876 (FE-2340-2) 
LIGNITE/HYDROGENATION 
Improved techniques for gasifying coal. Second a - uarterly report, 
tober 1-December 31, 1976 (FCC; Dicalite; hydrogenation at 
100 atm), 2:57876 (FE- 2340-2) 
LIMESTONE/ROCK DRILLING 
Drilling rate changes when air drilling is switched to mist drilling, 
2:60742 (BERC/RI-77/6) 
LIMITERS/IRRADIATION 
Runaway electron bombardment of the limiter during the startup 
of a tokamak, 2:61754 
LIMITERS/KINETIC EQUATIONS 
Kinetic theory o' —— in the limiter-scrape-off layer, 2:61736 
LIMITERS/PER ANCE 
Current build-up with dynamic magnetic limiter, 2:61733 (JAERI- 
) 


LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/BEAM BUNCHING 
Optimum particle bunching at the input to a linear accelerator, 
2:60752 
LINEAR ACCELERATORS/DATA ACQUISITION SYSTEMS 
Data acquisition and lpeven on electron beam fusion 
accelerators, 2:61791 (SAND-77-0750C) 
LINEAR THETA PINCH DEVICES/CLOSURES 
Material end plu - of —_ 6 pinches, 2:61566 
LINEAR THETA CH DEVICES/ENERGY LOSSES 
Material end plugging of straight @ pinches, 2:61566 
LINEAR Maer y's TD — DE ey pte meng ene 
Material end straight @ pinches, 
LINEAR Z PINCH DEVICES /PLASMA DIAGNOSTICS 
Electron density measurements of a rapid Z-pinch discharge using 
an He-Ne laser Michelson interferometer, 2:61606 


LITHIUM 6 REACTIONS/ELASTIC SCATTERING 


LINERS/DESIGN 
Thermal-insulating lining in particular for 
vessel of a fast reactor (Patent; LMFBR), 2: etiotrt 31 ANL. Teneo. 


1093) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS/ ABUNDANCE 
Distinctive features in postnatal aye agg of rabbit adrenals 
following intrauterine radiation, 2:61065 
LIQUEFIED NATURAL GAS 
Liquefied natural for California, 2:58386 
LIQUEFIED NA L GAS/MARITIME TRANSPORT 
Establishment of construction technique of Hitachi Zosen type 
— prismatic LNG tank in Innoshima Shipyard, 


First self-propelled concrete LNG carrier, 2:58404 
Liquefied natural 2:58407 
LIQUEFIED NA _ ae 
Liquefied natural J Sey 
LIQUEFIED NA AL GAS/TERMINAL FACILITIES 
Cove point LNG receiving terminal, 2:58406 
Final environmental impact statement for the construction and 
operation of an LNG import terminal at Staten Island, New 
York. Docket Nos. CP73-47 - Eascogas ie Inc., CP73-88 - 
Eascogas Lng, Inc., CP73-132 - rma, Ne ration, CP73- 
148 - Dstrigas Pipeline Corporation, 3230 - Distrigas of 
New York Corporation, CP74-122 - Distrigas of New York 
Coes Volume 1, 2:58411 (PB-266344) 
LIQUE ED PETROLEUM GASES/USES 
Alternative fuels with regard to LPG and methanol, 2:60251 
(CONF-770430-P2(Draft)) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/GRUENEISEN CONSTANT 
Determination of sound velocity in oe metals at temperatures 
above 4000 K, 2:60364 (UCRL-795 2(Rev.1)) 
LIQUID METALS/SOUND 
Determination of sound Velocity ia i in liquid metals at temperatures 
greater than 4000K, 2:60363 (UCRL-79322) 
LIQUID METALS/WAVE PROPAGATION 
Determination of sound velocity in liquid metals at temperatures 
greater than 4000K, 2:60363 (UCRL-79322) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATORS 
Studies of a tetralin-based scintillator with possible applications in 
neutron spectrometry, 2:60796 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/WASTE PROCESSING 
European waste-to-energy systems. Case study of the thermal 
complex of Brive, France, 2:60729 (CONS/2103-5) 
LIQUIDS 
See also LIQUID METALS 
LIQUIDS/NUCLEATE BOILING 
Possible mean number of nucleation sites, 2:60701 
LIQUIDS/SURFACE TENSION 
Numerical computation of capillary surfaces on irregularly 
domains by a finite element method, 2:61246 (LBL-6136) 
LAMP 


See FLUORESCENT LAMPS 
LITHIUM/CHEMICAL REACTIONS 
Reduction of Al:Os in niobium-lithium systems at 1000°C, 2:60535 
(ORNL/TM-5828) 
LITHIUM/ELECTRIC POTENTIAL 
Potential differences between the alkali metals and their 
amalgams, 2:60386 
LITHIUM/EXCITATION 
Depolarization effects in pulsed photoionization of state-selected 
lithium, 2:61196 
LITHIUM/ION-ATOM COLLISIONS 
Scattering angle of neutrals formed by stripping negative 
hydrogen ions, 2:61197 
LITHIUM/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
LITHIUM/PHOTOIONIZATION 
larization effects in pulsed photoionization of state-selected 
lithium, 2:61196 
6/DEUTERON REACTIONS 
a reaction rate parameters for d + ®Li reactions, 
2:61 
LITHIUM 6 REACTIONS/ELASTIC SCATTERING 
Transition between light- and heavy-ion elastic scattering, 2:61358 





LITHIUM 6 TARGET/NEUTRON REACTIONS 


LITHIUM 6 TARGET/NEUTRON REACTIONS 

Elastic neutron from distributed fusion neutrons, 
deuterium, tritium, lithium, and multigroup rate coefficients, 
2:61337 

Fast neutron differential cross sections, 2:61355 (BNL-NCS-22500) 

Tritium uction from *Li(n,a) and 6 me a) reactions 
(Samples at various radii in 30-cm radium SLiD — 
— by 14-MeV neutrons from the center), 2:61353 (BNL- 


22500) 
LITHIUM 6 TARGET/PHOTONUCLEAR REACTIONS 
Threshold 7° photoproduction from complex nuclear targets, 
2:61336 
LITHIUM 7 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Evaporation residues from the (7Li,a) reaction on '*7Au and 
ee a $ = al age aR og 
/NEUTRON REACTIONS 
pr uate differential cross sections, 2:61355 (BNL-NCS-22500) 
Tritium uction from *Li(n,a) and *Li(a,n’ a) a 
(Samples at various radii in 30-cm radium i 
irradiated by 14-MeV neutrons from the center), 2:61353 (BNL- 
NCS-22500) 
LITHIUM ALLOYS/CORROSION 
sium and magnesium alloys as anodes in electrochemical 
| wer sources, 2:60082 
LITHIUM COMPO /BAND THEORY 
Band calculations on ferroelectric and piezoelectric solids. Final 
report Mar 75-Jun 76 (Lithium niobete), 2: 2:60455 (AD-A- 


040080) 
LITHIUM COMPOUNDS/CHEMICAL PREPARATION 
Advanced fuel cell development. Progress report for mF 
March 1977 (LiAIO: electrolyte pe om 2:60079 (ANL- 
LITHIUM COMPOUNDS/PHYSICAL PROPERTIES 
Advanced fuel cell development. Progress report for Jan 
March 1977 (LiAIO: electrolyte matrix), 2:60079 (ANL- -29) 
FLUID INTERACTIONS 


29) 


LITHIUM COMPOUNDS/ROCK- 
Migrational behavior of alkaline trace elements in the water-rock 
system, 2:58901 
LITHIUM FLUORIDES/POTENTIOMETRY 
Recent electroanalytical studies in molten fluorides (LiF-BeF2- 
ThF, (ZrF,)), 2:60532 (CONF-7608 110-1) 
LITHIUM FLUORIDES/VOLTAMETRY 
molten fluorides (LiF-BeF2- 


Recent electroanalytical studies in 
ThF, (ZrF,)), 2:60532 (CONF-7608 110-1) 
LITHIUM-SULFUR BATTERIES/DESIGN 


844 
x! (case studies 22 through 31). Final 
LIVER’ BIOI 26a) 
OLOGICAL RADIATION EFFECTS 
Reactions of tumor radiation (raat of tumor- 
9 ition, mice), 2:6105 


Cyclotron-produced Oza its ible use in prostate and pancreas 
as a Zn amino acid chelate, 2:60992 
LMFBR REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
PFR REACTOR 
PHENIX REACTOR 
RAPSODIE REACTOR 
SNR-1 REACTOR 
LMFBR TYPE REACTORS/BAFFLES 
Thermal baffle for fast-breeder reactor (Patent), 2:59362 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
MIT LMFBR blanket research project, January 1, 1977-March 31, 
1977, 2:59320 (COO-2250-27) 
LMFBR TYPE REACTORS/CARBON METERS 
measurement of carbon potential in sodium-steel 
2:59278 (CONF-760503-P2) 
IR TYPE He ett oe atone pe mata aN 
tal characterization o' jum traps modeling 
of their behavior, 2:59295 (CONF-760503-P2) 
LMFBR TYPE wae ah ean peers eh EVALUATIONS 
Advanced reactors and ing countries, 2:59364 
 Clhesibatiiien of tdgfiseamtin ef wniioms extn exvossl pastiche: 
Characteristics um 0: 
Task 7, report, 2:59272 (BMI-NUREG-1977) 
LMFBR REACTORS/CORE CATCHERS 
SS Ne Molten stainless steel and 


omee c : materials a for 
CRBRP parallel design ex-vessel core retainers, 2: 
(CRBRP-ARD-0098) 
LMFBR TYPE REACTORS/CORIUM 
Ss ae Seer Teast, Molten stainless steel and 


ee 
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LMFBR TYPE REACTORS/COVER GAS 
Transport of sodium through the cover gas of a sodium cooled 
fast reactor, 2:59288 (CONF-760503-P2) 
LMFBR TYPE REACTORS/DESIGN 
Nuclear —- production installation (Patent), 2: 59379 
Role of re! ity and risk assessment in LMFBR desi; 
implementation of reliability in LMFBR design, 2:5' 345 
ARD-SR-3045-2) 
LMFBR TYPE REACTORS/EVALUATION 
Human survival depends on nuclear power, 2:59938 
LMFBR TYPE REACTORS/EXCURSIONS 
Disassembly energy release for mechanical damage evaluatior., 
2:59722 (LA- -77-829) 
LMFBR TYPE REACTORS/EXPLOSIONS 
Reaction of potassium superoxide in excess potassium, 2:59704 
(CONF-7 3-P2) 
LMFBR TYPE REACTORS/FIRES 
Fundamental studies of the mechanism of sodium combustion, 
2:59703 (CONF-760503-P2) 
Plutonium release from burning sodium, 2:59774 
LMFBR TYPE REACTORS, WMETERS 
Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 
Development of an in-core flow meter for the LMFBR, 2:59309 
(CONF-760503-P2) 
Flow measurement by ultrasonic method, 2:59310 (CONF-760503- 


P2) 
LMFBR TYPE REACTORS/FLUID FLOW 
——- of a turbulent jet with ne; -_ buoyancy into the 
per ph — ah oa eae 2:59361 
LM. IRS/FUEL ASSEMBLIES 
a — “ee sity noise on the CFNa i equipped with a 
of the P.F.R. type, 2:59377 (ORNL 457) 
Blockag tin LMFBR fuel assemblies: a review of experimental 
Seratienl studies, 2:59743 (ORNL/TM-5839) 
osama mixing and subchannel velocities in an LMFBR fuel 
assembly, 2:59359 
Response of various wire-wrap assemblies to bundle-to-duct 
interaction, 2:59328 (GEFR 00056) 
LMFBR TYPE REACTORS/FUEL CYCLE 
PuO: dissolution problem for LWR plutonium recycle and 
LMFBR fuels: fabrication and reprocessing problems and their 
resolution, 2:58488 (ORNL/TM-5903) 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Acoustic analysis of sodium — stability tests using THORS 
bundle 6A, 2:59694 (ANL-CT-77-27) 
Bundle-duct clearance of HEDL mixed oxide subassemblies, 
2:59330 (HEDL-TME-76-29) 
Dynamic tests to determine heat transfer and flow in simulated 
LMFBR fuel I bundles, 2:59339 (ORNL/TM-4829) 
Fast breeder safety against propagation of local failures, 2:59779 
Note on turbulent-laminar transition for flow in triangular rod 
bundles, 2:59357 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Mechanistic study of fuel freezing, channel plugging, and 
continued an aaa fast reactor overpower excursions, 
2:59734 (NUREG-03 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
oo carbide fuels: U.S. experience, 2:59334 (LA-UR-77- 
Design and performance of shroud-tubes in sodium-bonded 
advanced fuel elements, 2:59333 (LA-UR-77-1250) 
Locked-wrap fuel rod (Patent; LMFBR), 2:59358 
Tokai Works semiannual progress report, July-December 1975, 
2:59373 (JAPFNR-254) 
User manual for the BEHAVE-SST (Steady State and Transient) 
fuel rod mechanics ny tay 2:59327 — 
LMFBR TYPE REA 
Flow-induced vibrations of circular vaindcical structures, 2:59271 
(ANL-CT-77-32) 
LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Compatibility of helium- and soidum-bonded hyperstoichimetric 
cn with advanced cladding alloys, 2:59335 (LA-UR-77- 


Studies on the mechanical interaction between oxide fuel and 
cladding in the case of power changes in fast breeder fuel rods, 
2:59369 (EURFNR-1409 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Direct measurements of oxygen activity thresholds for liquid 
alkali metal-oxide fuel reactions, 2:59705 (CONF-760503-P2) 
Experimental investigation of fuel-coolant interaction, 2:59775 
Mechanisms of vapor Stason Technical annual 
October 1976-July 1 2:59708 (COO-2512-1 1) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Effect of argon desorption on the heat transfer performance of a 
a x] intermediate heat exchanger, 2:59286 (CONF- 





DEC. 30, 1977 


Post-corrosion analyses of a sodium-sodium heat exchanger after 
60,000 hours sodium exposure, 2:59284 (CONF-760503-P2) 

Post-test examination of a 30-MW sodium-to-sodium intermediate 
heat exchanger, 2:59285 (CONF-760503-P2) 

LMFBR TYPE REACTORS/LEAK DETECTO) 

Development and testing of instrumentation sensors ‘or sodium 
coolant systems, 2:59304 (CONF-760503-P2) 

Development of a sodium ionization detector for sodium-to-gas 
leaks, 2:59308 (CONF-760503-P2) 

Small sodium-to-gas leak behavior in relation to LMFBR leak 
detection system design, 2:59275 (CONF-760503-P2) 

LMFBR TYPE REACTORS/LEVEL INDICATORS 

Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 

LMFBR TYPE REACTORS/LOSS OF FLOW 

Study of dryout heat fluxes in beds of inductively heated particles. 

Technical report, 2:59745 (PB-267378) 
LMFBR TYPE REACTORS/MELTDOWN 

An experimental study of the molten glass/water thermal 
interaction. Topical report, 2:59747 (PB-267579) 

Solidification of a sphere with internal heat generation and 
convective cooling at the surface, 2:59771 

LMFBR TYPE REACTORS/PLANNING 

Advanced power reactors and developing countries, 2:59364 

Introduction of an advanced energy system in a developing 
country, 2:59367 

LMFBR: further development needs, 2:59365 

LMFBR TYPE REACTORS/PRESSURE GAGES 

Development and testing of instrumentation sensors for sodium 

coolant systems, 2:59304 (CONF-760503-P2) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January 1-March 31, 1977. Task 7, 
2:59696 (BMI-NUREG-1975) 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Analysis of the methods available for the removal of sodium from 
corrosion test samples, 2:59283 (CONF-760503-P2) 

Decontamination of materials after exposure in LMBFR primary 
circuit, 2:59282 (CONF-760503-P2) 

High temperature structural design technology: application. 

uarterly progress report for the period ending February 28, 
1977, 2:59344 (WARD-SD-3045-5) 

Nondestructive testing development program quarterly progress 
report for period ending June 30, 1977, 2:59337 (ORNL-5322) 

Review of sodium removal processes using water, 2:59281 
(CONF-760503-P2) 

Sodium removal technology: the alcohol process, 2:59280 (CONF- 
760503-P2) 

Water vapor nitrogen process for sodium removal, 2:59329 
(HEDL-TC-32 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Experimental vapor pressure and critical point of sodium, 2:59296 
(CONF-760503-P2) 

Experimental investigation of cavitation inception and damage in a 

owing sodium environment, 2:59299 (CONF-760503-P2) 

Formation and hydraulic effects of deposits in high temperature 
sodium coolant systems, 2:59298 (CONF-760503-P2) 

High-temperature piping design technology. Quarterly technical 
oe report, January-March 1977, 2:59269 (AI-ERDA- 
13197) 

Investigation of changes in the surface layer composition of 
materials exposed to sodium by glow discharge optical and 
Auger electron spectroscopy, 2:59300 (CONF-760503-P2) 

LMFRBR natural circulation verification program (NCVP). 
Review of experimental facilities and testing recommendations, 
2:59343 (WARD-NC-3045-1) 

Measurement of oxygen and carbon activities in liquid sodium by 
electro-chemical techniques, 2:59279 (CONF-760503-P2) 

Monitoring and measurement of oxygen concentrations in liquid 
sodium, 2:59292 (CONF-760503-P2) 

Multicomponent impurity detection with a sodium plugging 
indicator, 2:59277 (CONF-760503-P2) 

Preparation and characterization of sodium and transition metal 
double oxides, 2:59293 (CONF-760503-P2) 

Sodium-vanadium-oxygen system at low oxygen potentials, 
2:59291 (CONF-760503-P2) 

Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 
760503-P2) 

Ultrasonic method for the measurement of oxygen in sodium, 
2:59276 (CONF-760503-P2) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

A look at alternate core disruption accidents in LMFBRs. Topical 

rt, 2:59746 (PB-267577) 

A we an of pulsed electron beam vaporization to studies of 

'O2, 2:59750 (SAND-77-0429) 


LMFBR TYPE REACTORS/STEAM GENERATORS 


Mechanistic study of fuel freezing, channel plugging, and 
continued coolability during fast reactor overpower excursions, 
2:59734 (NUREG-0310) 

Role of fission product in whole core accidents: research in the 
USA, 2:59725 (LA-UR-77-1908) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

National core restraint pn program. Westinghouse 
Restraint Test Facility (WCRTF). Topical report, 2:59342 
(WARD-CR-3045-18 

LMFBR TYPE REACTORS/REACTOR CORES 

Analysis of the formation of local coolant bloc in sodium- 
cooled fast breeder reactors, 2:59372 (E -1394) 

Inherently safe core design concept evaluations summary and 
design recommendations for fiscal years 1975 and 1976, 2:59716 
(GEAP-14143) 

Reactivity from power ro density measurements with 75*Cf, 
2:59340 (ORNL/TM: 

Three-dimensional male simulation of LMFBR outlet plenum 
mixing, 2:59353 

Transposition of fuel and blanket assemblies in LMFBR’S, 2:59317 
(CONF-77061 1-17) 

LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 

Multiple lead seal assembly for a liquid-metal-cooled fast-breeder 
nuclear reactor (Patent), 2:59356 

Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 

LMFBR TYPE REACTORS/REACTOR INTERNALS 

Thermal baffle for fast-breeder reactor (Patent), 2:59362 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Compatibility of ferritic steels in a sodium environment, 2:59302 
(CONF-760503-P2) 

Corrosion of stainless steels by high temperature, low oxygen 
alkali metals, 2:59301 (CONF-760503-P2) 

Corrosion considerations in alloy development, 2:59303 (CONF- 
760503-P2) 

Creep deformation and rupture behavior of type 304/308 stainless 
steel structural weldments, 2:60271 (ORNL-5265) 

oS ae of inelastic analysis methods, 2:59318 (CONF-770807- 

1 


High temperature structural design technology: 

Quarterly progress report for the period thea Feeney 28, 
1977, 2:59344 (WARD-SD-3045-5) 

Preliminary chemical investigation of sodium-concrete reactions 
by differential thermal ysis, 2:59315 (CONF-760503-P2) 

Sodium compatibility and corrosion tests for component materials, 
2:59314 (CONF-760503-P2) 

Some aspects of the mass transfer behavior in sodium of steels of 
interest to the UK Fast Reactor Programme, 2:59297 (CONF- 
760503-P2) 

Structural integrity of materials in nuclear service: a bibliography, 
2:59338 (ORNL/NUREG/NSIC- 140) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Experimental investigation of fuel-coolant interaction, 2:59775 

Inherently safe core design concept evaluations summary and 
design recommendations for fiscal years 1975 and 1976, 2:59716 
(GEAP-14143) 

Plutonium release from burning sodium, 2:59774 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-! -50661) 

Reliability and safety analysis methodology in the nuclear 
programs of ERDA, 2:59804 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Heat-insulated cover for a fast-neutron reactor, 2:59350 (ANL- 
Trans-1092 

Sodium vapor deposition in annular walls within enclosed argon 
cover gas space, 2:59370 (JAPFNR-245) 

Thermal-insulating lining in particular for the u upper cover of the 
= of a fast reactor S (Patent: LMFBR), 2:59351 (ANL-Trans- 


093) 
LMFBR TYPE REACTORS/RELIABILITY 
Role of reliability and risk assessment in LMFBR 
implementation of reliability in LMFBR design, 2:5 345 
(WARD-SR-3045-2) 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
Fast Breeder Project. Second quarterly report, 1976, 2:59371 
(EURFNR-1372) 
LMFBR: further development needs, 2:59365 
LMFBR TYPE REACTORS/SPARGERS 
Dynamic sparger for measuring low helium concentrations in 
liquid sodium, 2:59307 (CONF-760503-P2) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Corrosion of steels in molten sodium hydroxide, 2:59313 (CONF- 
760503-P2) 
Flow-induced vibration in LMFBR steam generators: a state-of- 
the-art review, 2:59360 
Steam and sodium leak simulation in a fluidized-bed steam 
generator, 2:59363 
Steam generator (Patent;LMFBR), 2:59378 





LMFBR TYPE REACTORS/TEST FACILITIES 


Unsteady water injection models for analysis of sodium/water 
reactions in steam generators, 2:59816 
Water-to-sodium leak detectors: development and testing, 2:59273 
(CONF-760503-P2) 
LMFBR TYPE REACTORS/TEST FACILITIES 
Profiles of facilities used for FBR research and testing, 2:59332 
(IWGFR-13) 
LMFBR TYPE REACTORS/THORIUM CYCLE 
Thorium assessment study. Quarterly progress report, second 
quarter fiscal 1977, 2:59178 (ORNL/TM-5949) 
iG 


oiiis ioe ca, NATURAL GAS 
aeasamien’ — LNG aang ~ pees 2:58406 
Liquefied natural gas, 2:5 
LNG PLANTS/ ACCIDENTS. 
Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
LOAD MANAGEMENT 
Electricity pricing and load management: foreign experience and 
California opportunities, 2:60036 (R-2106-CERCDC) 
a y crisis: the electric utilities and the consumer, 2:60030 
CONF-760744-) 
LOAD MANAGEMENT/MATHEMATICAL MODELS 
Fast algorithms for load-flow problems, 2:59014 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT/ENERGY CONSERVATION 
Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the government sector (City of Portland 
and the —, region), 2:59950 (NP-22227) 
LOCAL GRO 
See GALAXIES 
LOFT REACTOR/FUEL ASSEMBLIES 
LOFT fuel modules design, characterization, and fabrication 
a 2:59671 (TREE-NUREG-1131) 
REACTOR/REACTOR CORES 
LOFT integral test system. Preliminary component design 
description for the core su — structures, 2:59670 You 1D-27659) 
LOFT REACTOR/REACTO ISTRUMENTATIO 
LOFT fuel modules design, aeentinaion, and fabrication 
program, 2:59671 (TREE-NUREG-1131) 
LOFT REACTOR/REACTOR INTERNALS 
LOFT integral test system. Preliminary component design 
description for the core support structures, 2:59670 (TID-27659) 
LOFT REACTOR/REACTOR OPERATION 
ECC performance during loss-of-coolant experiments in a small 
ressurized water reactor, 2:59769 
LONG SHOT EVENT/GROUND MOTION 
Geologic effects of the long shot explosion, Amchitaka Island, 
Alaska, 2:60833 (USGS-474-245) 
LONG TERM IRRADIATION 
See CHRONIC IRRADIATION 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/MINING EQUIPMENT 
Industrial tests of the MKT automated coal mining unit in thin, 
steep coal strata, 2:57993 
LOOSE PARTS MONITORING 
Recent experience in loose parts and neutron noise monitoring and 
diagnostics of o ting nuclear power reactors (PWR), 2:59185 
LOS ALAMOS IN SICS FACILITY 
See LAMPF LINAC 
LOS ANGELES/VANPOOLING 
Van pool (Plan for Los Angeles utilizing Commuter Computer 
Services), 2:59970 
LOSS OF COOLANT 
BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings. Amendment No. 1. Licensing topical report, 2:59137 
(NEDO.21175- 1) 
UC-B reflood experimental plan (BWR and PWR), 2:59134 
(EPRI- NP-437)_ 
LOSS OF COOLANT/AFTER-HEAT 
Decay heat measurements by socom boil-off calorimetry 
(BWR; PWR), 2:59724 (LA-UR-77-17 
LOSS OF COOLANT/CHEMICAL REACTION KINETICS 
Zirconium metal-water oxidation kinetics. IV. Reaction rate 
studies (BWR:PWR), 2:59736 (ORNL/NUREG- 17) 
LOSS OF COOLANT/HEAT TRANSFER 
Analysis of standard problem six (Semiscale test S-02-6) data 
(PWR), 2:59754 (TREE. NUREG-1056) 
Experiment data report for semiscale Mod-1 Test S-06-2 (LOFT 
Light: Waren Renee oe. 2:59757 (TREE-NUREG-1122) 
t-Water-Reactor safety research program. Quarterly progress 
rt, January-March 1977, 2: 59693 (ANL- (ANL-77-34) 
MAYU04: a method to evaluate transient thermal hydraulic 
conditions in rod bundles (BWR), 2:59718 (GEAP-23517) 
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— technical progress report on water reactor safety 
— by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reactor safety research pro; . Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 

Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 

LOSS OF COOLANT/HYDRAULICS 
—— experiment of a Mark I boiling-water reactor pressure- 
suppression system under hypothetical LOCA conditions, 
2:59762 (UCRL-79143) 

Analysis of standard problem six (Semiscale test S-02-6) data 
(PWR), 2:59754 (TREE-NUREG-1056) 

Experiment data report for Semiscale Mod-1 tests S-05-6 and S-05- 
7 (alternate ECC injection tests) (PWR), 2:59753 (TREE- 
NUREG-1055) 

Experiment data report for semiscale Mod-1 test S-06-1 (LOFT 
counterpart test) (PWR), 2:59756 (TREE-NUREG-1121) 

Experiment data report for semiscale Mod-1 Test S-06-2 (LOFT 
counterpart test) (PWR), 2:59757 (TREE-NUREG-1122) 

Light-Water-Reactor safety research program. Quarterly progress 
report, January-March 1977, 2: 59693 (ANL. 77-34) 

Lower plenum voiding with scaled PWR plenum geometries, 
2:59173 (CREARE-TN-258) 

MAYU04: a method to evaluate transient thermal hydraulic 
conditions in rod bundles (BWR), 2:59718 (GEAP-23517) 

Quarterly technical progress report on water reactor safety 
pro; sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, {977 2:59701 (BNL-NUREG-50661) 

Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 

TRAC: a new code for LOCA analysis (BWR and PWR), 2:59723 
(LA-UR-77-1700) 

Vertical forces induced in a 1/5 scale Mark I BWR toroidal 
wetwell under LOCA conditions, 2:59764 (UCRL-79825) 

LOSS OF COOLANT/LIQUID FLOW 

Experiment data report for semiscale Mod-1 test S-06-1 (LOFT 

counterpart test) (PWR), 2:59756 (TREE-NUREG 1121) 
LOSS OF COOLANT/PRESSURE GRADIENTS 

Comparison of SOLA-FLX calculations with experiments at 

wom and software (PWR), 2:59721 (LA-NUREG- 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Modeling of 1 te dynamics. Progress report, 2:59730 


LOSS OF COOLANT/REWETTING 
Rewetting and liquid entrainment during reflooding: state of the 
art, 2:59710 (EPRI-NP-435) 
LOSS OF COOLANT/STRESSES 
Vertical forces induced in a 1/5 scale Mark I BWR toroidal 
wetwell under LOCA conditions, 2:59764 (UCRL-79825) 
LOSS OF COOLANT/TEST FACILITIES 
Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 
LOSS OF COOLANT/TWO-PHASE FLOW 
TRAC: a new code for LOCA analysis (BWR and PWR), 2:59723 
(LA-UR-77-1700) 
LOSS OF FLOW/FISSION PRODUCT RELEASE 
LOFC fission product release and circulating activity calculations 
for led reactors, 2:59233 (LA-UR-77-1569) 
LOSS OF FLOW/HEAT FLUX 
Study of dryout heat fluxes in beds of inductively heated particles. 
Technical report ea EB 2:59745 (PB-267378) 
LOSS OF FLOW/SIMULATION 
Study of dryout heat fluxes in beds of inductively heated particles. 
Technical (LMFBR), 2:59745 (PB-267378) 
TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/CLEANING 
Molten salt scrubbing process for removal of particles and sulfur 
from low Btu fuel gases (5 refs), 2:57843 (BNWL- 


SA-6030) 
LOW BTU GAS/DESULFURIZATION 
Molten salt ee eat ete les and sulfur 
com u (5 refs), 2:57843 (BNWL- 
SA-2030) os ” 
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LOW BTU GAS/PRODUCTION 

Energy balance for the second undergrourd coal gasification 
experiment, Hanna, Wyoming (20 refs), 2:57856 (CONF-770312- 
5) 

Heat and mass transfer through southwestern subbituminous coals 
(3 refs), 2:57883 (LA-UR-77-1341) 

Use of Pennsylvania coals in low Btu gasification processes: a 
preliminary study. Special research report SR-112, 2:57884 (NP- 
21860and(A pp. 1-2)) 

LOW DOSE IRRADIATION 

Effects of low doses of chronic radiation on relationship between 
radioresistance and physical development of animals (Gamma 
radiation, mice), 2:61051 

LOW-BETA PLASMA/FLUTE INSTABILITY 

Interchange instability with line-typing and finite Larmor radius 

effects, 2:61673 
LOW-BETA PLASMA/ION BEAM INJECTION 

Anomalous slowing of a perpendicularly-injected i ion beam in both 

quasilinear and trapping oy 2:61629 (PPPL-1357) 
LOW-BETA PLASMA/LARMOR RADIUS 

Interchange instability with line-typing and finite Larmor radius 

effects, 2:61673 
LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LT-3 TOKAMAK/LIMITERS 

Runaway electron bombardment of the limiter during the startup 
of a tokamak, 2:61754 

LUBRICATING OILS/DEWAXING 

Successful a of two new lubricating oil dewaxing 

processes, 2:58244 
LUBRICATING OILS/PERFORMANCE 
Advances in theory and practice of utilization of engine lubricants, 


2:58345 
LUBRICATING OILS/PERFORMANCE TESTING 
Fleet test of re-refined oil. First annual progress report, 2:58327 
(COO-4074-3) 
LUBRICATING OILS/PRODUCTION 
Production of thermally stable lubricating oils and low 
temperature fluids by hydrocracking and hydroisomerization, 
2:58269 
LUBRICATING OILS/RECYCLING 
Fleet test of re-refined oil. First annual progress report, 2:58327 
(COO-4074-3 
Re-fining: economically attractive way to conserve lube oil, 
2:58286 
LUCIE-1 REACTOR/FUEL ASSEMBLIES 
On-site reconstitution of 108 St. Lucie I fuel assemblies, 2:59187 
LUCIE-1 REACTOR/REACTOR LICENSING 
Successful implementation of a project plan to obtain an operating 
license, 2:5 
LUCIE-1 REACTOR/SHIM RODS 
Reactivity measurements of St. Lucie shims at the advanced 
reactivity measurement facility, 2:59622 
LUCIE-2 REACTOR/SHIM 
Reactivity measurements of St. Lucie shims at the advanced 
reactivity measurement facility, 2:59622 
LUNAR MATERIALS/SPUTTERING 
Lunar sample analysis. Annual report, 1 Feb. 1976 - 31 Jan. 1977, 
2:61156 {N- 77-18979) 
LUNGS/RADIONUCLIDE KINETICS 
Kinetics of americium-241 metabolism following inhalation and 
intratracheal administration (Rats), 2:61070 
LURGI PROCESS/AIR POLLUTION CONTROL 
Emissions from coal conversion processes (5 refs.), 2:57907 
LURGI PROCESS/FLOWSHEETS 
“New” coal gasification et (9 refs), 2:57912 
LUTETIUM 164/ELECTRON CAPTURE DECAY 
Levels in '**Yb from Led decay, 2:61399 
LUTETIUM ALLOYS/SPECIFIC HEAT 
Influence of crystal field interaction on the thermal behavior of 
ErAh, 2:60356 (IS-M-81) 
LUTETIUM COMPOUNDS/MAGNETIC PROPERTIES 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
LWBR TYPE REACTORS/BLOWDOWN 
Pressure pulse test results and qualification of the FLASH-34 
flexible structural member mode! with a surge tank attached to 
the test vessel (LWBR Development Program), 2:59765 
(WAPD-TM-1290) 
LWGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Manipulator for hollow objects (Patent), 2:59247 
LYMPHOCYTES 
Bovine lymphocytic leukemia: studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 17, July 1976- 
October 1977, 2:60998 (COO-910-43) 


MAGNESIUM OXIDES/AUGER EFFECT 


LYMPHOCYTES/BIOCHEMISTRY 
Use of human lymphoblastoid cells for the estimation of 
environmental insults to DNA. Progress report, March 15, 
1976-June 30, 1977, 2:60958 (COO-2040-10) 
LYMPHOCYTES/CYTOLOGICAL TECHNIQUES 
Macrophages suppress CTL generation in rat mixed leukocyte 
cultures, 2:60974 
LYMPHOCYTES/INHIBITION 
Inhibition of human lymphocyte transformation by human a- 
fetoprotein (HAFP); HAFP monomers and multimers and a 


resistant a ape! apa 2:60975 
LYMPHOCYTES iG METHODS 
Discrimination of proliferating from nonproliferating cells and 
single-cell enzyme measurements with flow systems, 2:60973 
(LA-UR-77-1489) 
LYMPHOCYTES/METABOLISM 
Separation of effects of adenosine on energy metabolism from 
those on cyclic AMP in rat thymic lymphocytes, 2:60960 
LYMPHOCYTES/POPULATIONS 
Inhibition of human lymphocyte transformation by human a- 
fetoprotein (HAFP); HAFP monomers and multimers and a 
resistant lymphocyte subpopulation, 2:60975 
LYMPHOGRANULOMA 'GNUM 
See HODGKINS DISEASE 
LYMPHOGRANULOMATOSIS 
See HODGKINS DISEASE 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE PARTS 
See also BRAKES 
MACHINE PARTS/STANDARDIZATION 
Preferred parts concept: making metric conversion pay, 2:61817 
(UCRL-52000-76-8) 
MACHINE TOOLS/PROGRAMMING 
Monarch VMC-75 = tprocessor part programming manual, 
2:60601 (SAND-76-0575) 
MACHINE TRANSLATIONS/PROGRAMMING LANGUAGES 
SLC primer for Russian translation users (For IBM 360/195), 
2:61836 (ORNL/CSD-24) 
MACROPHAGES/CYTOLOGICAL TECHNIQUES 
Macrophages suppress CTL generation in rat mixed leukocyte 
cultures, 2:60974 
MAGMA SYSTEMS/HYDROGEN PRODUCTION 
Potential fuel production from magma, 2:58851 (SAND-77-0509) 
MAGMA SYSTEMS/RESEARCH PROGRAMS 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
MAGNESIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
MAGNESIUM/AUGER EFFECT 
Study of KLL Au; ~ rocesses for lizht elements above Z = 10 
(Review), 2:61203 (CONF-770579-i) 
MAGNESIUM/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
MAGNESIUM ALLOYS/CASTING 
Process for making ceramic molds having a metal oxide barrier for 
— and directional solidification of superalloys (Patent), 
2:60278 


MAGNESIUM ALLOYS/CORROSION 
Magnesium and magnesium alloys as anodes in electrochemical 
alkaline-electrolyte power sources, 2:60082 
MAGNESIUM ALLOYS/FILLER METALS 
Filler material (Patent), 2:60282 (RFP-Trans-223) 
MAGNESIUM COMPOUNDS/CATALYTIC EFFECTS 
Role of salts in the dissolution a 2:58910 
MAGNESIUM COMPOUNDS, 
Progress report submitted to United States Energy Research and 
Development Administration, 2:60471 ( 185-1) 
MAGNESIUM HYDROXIDES/PRECIPITATION 
Calcium and magnesium hydroxide plugging process (Patent), 
2:58139 
MAGNESIUM IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 
MAGNESIUM Wp eta EFFECT 
Study of KLL Au it elements above Z = 
(Review), 2:61203 NENTS. ) 





MAGNESIUM OXIDES/CHEMICAL ANALYSIS 


MAGNESIUM OXIDES/CHEMICAL ANALYSIS 
Determination of the Fe** and Fe* concentration in MgO, 


2:60526 
MAGNESIUM OXIDES/HEAT TRANSFER 
Cinch River Breeder Reactor Plant. Molten stainless steel and 
urania compatibility with refractory materials considered for 
CRBRP parallel design ex-vessel core retainers, 2:59321 
(CRBRP-ARD-0098) 
MAGNET COILS/ANALYTICAL SOLUTION 
Finite element methods for — of toroidal field coils in fusion 
devices, 2:61760 (GA-A-14389) 
MAGNET COILS/DESIGN 
Optimum design of control coils in a tokamak device by nonlinear 
imization, 2:61764 
MAGNET COILS/FINITE ELEMENT METHOD 
Finite element methods for analysis of toroidal field coils in fusion 
devices, 2:61760 (GA-A-14389) 
MAGNET COILS/OPTIMIZATION 
imization of magnet coil radius for a tokamak reactor, 2:61759 
(COO-2218-75) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC COMPRESSION/REVIEWS 
Future pulsed magnetic field applications in dynamic high 
ressure research, 2:60598 (LA-UR-77-1566) 
MAGNETIC DISKS/COMPUTER CODES 
User/programmer guide for UCMD 81: map of drawing 
dictlo , 2:61841 (SAND-77-1051) 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/PERFORMANCE 
0.54-MJ su: ucting magnetic energy transfer and storage, 
2:61776 (LA-UR-77-1312) 
MAGNETIC ENERGY STORAGE EQUIPMENT/DES 


ESIGN 
eo magnetic energy storage, 2:59820 (LA-UR-77- 


MAGNETIC MIRROR TYPE REACTORS 
Some fusion tives, 2:59934 (CONF-760744-) 
MAGNETIC MIRROR TYPE REACTORS/INSTABILITY 
GROWTH RATES 


Electrostatic bounce modes in mirror plasmas, 2:61689 (UCRL- 
52185) 
MAGNETIC MIRROR TYPE REACTORS/ION DRIFT 
Computation of the bounce-average code, 2:61632 (UCRL-52233) 
MAGNETIC MIRROR TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
a of a field-reversed mirror reactor, 2:61726 (UCRL- 


507) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
si of a field-reversed mirror reactor, 2:61726 (UCRL- 
‘950 
MAGNETIC MIRROR TYPE REACTORS/PLASMA WAVES 
Electrostatic bounce modes in mirror plasmas, 2:61689 (UCRL- 


52185) 
MAGNETIC MIRROR TYPE REACTORS/RESEARCH 
PROGRAMS 


University of Tsukuba plasma research center project, 2:61728 
(UCRL-Trans-11255 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
sl of a field-reversed mirror reactor, 2:61726 (UCRL- 
Review of mirror fusion reactor designs, 2:61725 (UCRL-79433) 
MAGNETIC MIRRORS 
See also HELIOTRON 
2X DEVICES 
MAGNETIC MIRRORS/SHOCK WAVES 
Steady plasma flow with a shock in a mirror, 2:61572 
MAG 1C MIRRORS/STEADY FLOW 
Steady plasma flow with a shock in a mirror, 2:61572 
MAG C MIRRORS/SUPERCONDUCTING MAGNETS 
MX system, 2:61775 
MA (C MONOPOLES/COSMIC RADIATION 
Search for tach TT onomonopoles in cosmic rays (Upper limits), 
2:61260 (COO-2114-24) 
MAGNETIC MONOPOLES/ELECTRODYNAMICS 
Search for tachyonomonopoles in cosmic rays (Upper limits), 
2:61260 (COO-21 14-24) 
MAGNETIC SPECTROMETERS/DESIGN 
aaa spectrometer workshop summary, 2:60758 (BNL- 
— on large tance spectrometer design in light of 
experience as a split field ma: user, 2:60759 (BNL-5061 1) 
MAGNETIC SPEC ~FROMETE S/POSITION SENSITIVE 
DETECTORS 
Position-sensitive proportional-counter system for use in the Enge 
split-pole trograph, 2:60786 (ANL-PHY-1972B) 
MAG TRANSFORMATIONS 
Verwey transition in magnetite, 2:61180 (BNL-22802) 
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MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/ASYMPTOTIC SOLUTIONS 
Asymptotic stationary MHD regimes: inertial effects with infinite 
conductivity, 2:61631 
MAGNETOSPHERE/RADIATIONS 
Electronic radiation in the vicinity of synchronous orbit satellites: 
literature search, 2:61182 (AD-A-038805) 
MAINE/POLLUTION LAWS 
Report on construction of a solid waste energy recovery facility: 
New England regulatory guide, 2:60730 (NP-22273) 
GENE MUTATIONS 
Organization of the R chromosome region in maize. Progress 
report, September 1, 1976-October 31, 1977, 2:60978 (COO- 
1300-42) 
MAIZE/GENETIC MAPPING 
Organization of the R chromosome region in maize. Progress 
report, September 1, 1976-October 31, 1977, 2:60978 (COO- 
1300-42) 
MAIZE/METABOLISM 
Nitrate absorption and strontium accumulation. Final report, | 
1973-31 December 1976 (“Ca and ® Sr tracers in 
agricultural plants), 2:}61013 (ORO-2410-41) 
Zinc, iron, and chlorophyll metabolism in zinc-toxic corn, 2:60965 
MAIZE/PLANT GROWTH 
Nitrate absorption and strontium accumulation. Final report, 1 
August 1973-31 December 1976 (“°Ca and ®5Sr tracers in 
agricultural plants), 2:}61013 (ORO-2410-41) 
MALES/DIPLOIDY 
Estimation of the number of sex alleles and queen matings from 
pe ood male frequencies in a population of Apis mellifera, 
2: 


ON 
See NUTRITIONAL DEFICIENCY 


See also CHILDREN 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Biological implications of radiation, 2:61041 (BNL-22938) 
GANESE/ABSORPTION SPECTROSCOPY 


Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 

MANGANESE/ACTIVATION ANALYSIS 

Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 

MANGANESE/ECOLOGICAL CONCENTRATION 

Auto- and crosscorrelograms of particulate trace metals in the 

Rhine estuary, Southern Bight and Dutch Wadden Sea, 2:60923 
MANGANESE/ENVIRO AL TRANSPORT 

Record of the accumulation of sediment and trace metals in a 
Connecticut, U.S.A., salt marsh — d ition of trace 
metals from polluted air masses), 2:60837 (Coo 3573-22) 

MANGANESE/HEALTH HAZARDS 

Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 

MANGANESE 53/ENERGY LEVELS 

Nuclear data sheets for A =53, 2:61364 

MANGANESE 53/HIGH SPIN STATES 

Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. ** °*Mn, **Cr, and ** °V (Branching, J, 77, 
lifetimes), 2:61363 

MANGANESE 53/YRAST STATES 

Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. ** *Mn, **Cr, and ** **V (Branching, J, 7, 
lifetimes), 2:61363 

IGANESE 54/HIGH SPIN STATES 

Yrast decay schemes from heavy ion + ‘*Ca fusion-evaporation 
reactions. I. ** °®*Mn, **Cr, and ** **V (Branching, J, 7, 
lifetimes), 2:61363 

MANGANESE 54/YRAST STATES 

Yrast ponte a schemes from heavy ion + “*Ca fusion-evaporation 

tions. I. 54 5*Mn, **Cr, a 52 53V (Branching, J, 7, 
lifetimes), 2:61363 
GANESE 55/NEUTRON REACTIONS 

ENDF/B dosimetry file -4 version V, 2:61496 (BNL-22300) 
MANGANESE 56/ENERGY LEVELS 

Nuclear data sheets for A= 56, 2:61360 
MANGANESE 56/HIGH SPIN STATES 

Yrast decay schemes from heavy ion + ‘*Ca fusion-evaporation 
reactions. I. ** Mn, **Cr, and ** **V (Branching, J, 7, 

lifetimes), 2:61363 
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MANGANESE 56/YRAST STATES 
Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. 5 5®Mn, **Cr, and ** *°V (Branching, J, 7, 
lifetimes), 2:61363 
MANGANESE 57/ENERGY LEVELS 
Nuclear data sheets for A= 57, 2:61365 
MANGANESE 59/BETA-MINUS DECAY 
Mass and beta decay of *°Mn , 2:61374 
MANGANESE 59 GY-LEVEL TRANSITIONS 
Mass and beta decay of **Mn , 2:61374 
MANGANESE 59/MASS 
Mass and beta decay of *°Mn , 2:61374 
MANGANESE ALLOYS/GAS TUNGSTEN-ARC WELDING 
Elevated-temperature fatigue characterization of transition joint 
weld metal and composite material in got of LMFBR steam 
enerator development, 2:60268 ba '70524-3) 
MANGANESE ALLOYS/LAVES 
Pret » en saa Me Me-Ti alloys, 2:60300 
a ALLOYS/MAGNETIC PROPERTIES 
etic Be — of MnPt, 2:60360 (IS-T-766) 
GAN ALLOYS/MECHANICAL PROPERTIES 
Meal n of an Fe-12Mn-0.2Ti alloy steel for low temperature use, 
2:60301 (LBL-6603) 
MANGANESE ALLOYS/PHASE DIAGRAMS 
Interrelations between phase diagrams and hydriding properties 
for alloys based on the intermetallic compound FeTi+, 2:60293 
(BNL-22308) 
MANGANESE COMPOUNDS/SPECIFIC HEAT 
Note on the thermodynamics of dimanganese and dirhenium 
decacarbonyls, 2:60544 
MANGANESE PERCHLORATES/PHOTOLYSIS 
Pulse radiolytic studies of aqueous Mn(ClO,) solutions. Progress 
report. tember 1, 1976-July 1, 1977 (5 MeV electrons), 
2:60566 (COO-3221-44) 
MANGANESE PERCHLORATES/RADIOLYSIS 
Pulse radiolytic studies of aqueous Mn(C1O,) solutions. Progress 
report, tember 1, 1976-July 1, 1977 (5 MeV electrons), 
2:60566 (COO-3221-44) 
MANIPULATORS 
a for hollow objects (Patent), 2:59247 
ETERS 


See PRESSURE GAGES 
MANPOWER/AVAILABILITY 
Availability of manual manpower for U.S. energy development 
programs, 2:59890 (PAE/3794-3) 
. of en, — personnel for U.S. energy development 
2:59891 (PAE/3794-4) 
MANPC WER/DEMAND FACTORS 
Regional requirements of capital, manpower, materials, and 
uipment for selected energy futures, 2:59892 (PAE/3794-5) 
ACTURING/ENERGY CONSUMPTION 
Interindustry energy demand and aggregation of input-output 
tables, 2:59981 
MANUFACTURING/ENERGY DEMAND 
Interindustry energy demand and aggregation of input-output 
tables, 2:59981 
MAPS/COMPUTER CODES 
Computer program for Universal Transverse Mercator map 
rojection, 2:61834 (LA-6902-MS) 
MARBLE/CRUSHING 


Studies on drilling and 7 Area for high temperature 
rocks, 2:58858 (CONF-7703 
MARBLE/ROCK DRILLING 
Studies on drilling and crus’ ~~ aaa for high temperature 
rocks, 2:58858 (CONF-7703 
‘COULE PHENIX REACT 
See PHENIX REACTOR 
MARINE DISPOSAL/BIBLIOGRAPHIES 
Paces on ocean waste disposal. second edition. Final report 
1976, 2:58527 (PB-265831) 


ECOSYSTEMS 
a MQUA TIC ECOSYSTEMS 
RISERS/STRESS ANALYSIS 
Necessary tension in marine risers, 2:58146 
MARSHES/BENTHOS 
Marine macrobenthic communities of the Sapelo Island, Georgia 
region, 2:60907 
MARSHES/COMMUNITIES 
Experimental trends in sediment microbial hetertrophy: 
radioisotopic techniques and analysis ('*C tracer techniques), 
2:60894 
MARSHES/SEDIMENTS 
Record of the accumulation of sediment —~ trace metals in a 
Connecticut, U.S.A., salt marsh (Dati — ition of trace 
metals from luted air —-. - — 7 (COO-3573-22) 
MASS SPECTR ECTROMETERS IMETERS/ION SO 
Ion source with capability of cone Soe operation modes 
(Patent; uses chemical and electron-impact ionization), 2:60813 


MASS TRANSFER/STABILITY 
Stability of natural heat-mass transfer (Book), 2:60705 
E - on euidel - f buildings and facilities, 
nergy conservation guidelines for state buildi iti 
7:30954 (NP-22336 
MASSACHUSETTS a LAWS 
eport on construction of a solid waste recovery facility: 
New —— by a ide, 2:60730 (NP-22273) 
MASSA TECHN. ALCATO 
See ALCATOR DEVICE 
MASSACHUSETTS INSTITUTE TECHN. REACTOR 
See MITR REACTOR 
MATERIALS/AVAILABILITY 
sae of ——— materials and bots PARI) 
energy deve 
MATERIALS/D FACTORS 
a Te 1 ~as a "futures, 2:5 59892 (PAE/3794-5) 
ipment for selected energy futures, 2: 
MATERIALS/ENERGY CONSUMPTION 
Reference material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
MATERIALS/RESEARCH PROGRAMS 
E-Division activities report: FY 1977 (Lawrence Livermore 
Laboratory), 2:61327 (UCID-17271-77) 
MATERIALS/TECHNO) 'Y ASSESSMENT 
Reference material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
MATERI (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Using Salton Sea geothermal brines for electrical power: 
of pro in chemistry and materials technology, 19° 1976 anne 
2:58868 (UCRL-79468) 
MATHEMATICS 
See also STATISTICS 
Scottish Book: a LASL monograph (Collection of problems of 
interest in late 1930's), 2:61830 (LA-6832) 
Z-instructional a ——— to the functional schemata of S.C. Kleen, 
2:61828 (DE) 76/12) 
ee PROGRAMS 
athematics and Statistics Research sage 
= > ending June 30, 1977 (ORNL), 3:61857 (ORNL? 
7 
Wave propagation, the dynamics of elastic structures and stability, 
and neutron transport. Final report (Courant Inst. of 
mathematical sciences, New York Univ.), 2:61554 (AD-A- 
036565) 
MATRICES/ITERATIVE METHODS 
Inverse iteration on defective matrices, 2:61848 
MATSUKAWA GEOTHERMAL /WELL DRILLING 
View of exploitation and drilling techniques, 2:58859 (CONF- 
770364-14) 
MAXIMUM CREDIBLE ACCIDENT/FISSION PRODUCT 
RELEASE 
Oceanic diffusion of a severe accidental radionuclide release from 
a subsea pad app lant, 2:59773 
MAXWELL-BO ANN EQUATION 
See BOLTZMANN EQUATION 


‘A 
See MAXIMUM CREDIBLE ACCIDENT 
A 


(Aminoethanethiol.) 
MEA/RADIOSENSITIVITY EFFECTS 
Effects of some monosaccharide derivates of thiazolidine on 
irradiated cells (X radiation, saccharomyces vini), 2:61026 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
CARBON METERS 
FLOWMETERS 
HYDROGEN METERS 
LEVEL INDICATORS 
OXYGEN METERS 
PRESSURE GAGES 
RADIATION DETECTORS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
THICKNESS GAGES 
MEASURING INSTRUMENTS/ERRORS 
Models and error analyses of measuring instruments 
— systems in safeguards control, 2: 38561 (UCRL- 
1 ) 





MEASURING INSTRUMENTS/MATHEMATICAL MODELS 


MEASURING nto es he <n rns aa MODELS 
Models and error analyses of measuring instruments in 
Tre ed systems in safeguards control, 2:58561 (UCRL- 
13733-2 
*4EASURING INSTRUMENTS/SPECIFICATIONS 
Thermal instrumentation and data analysis for underground coal 
gasification (8 refs), 2:57888 (SAND-77-0945C) 
T/FOOD PROCESSING 


Energy conservation in the meat processing industry. Phase 1 
report, June 1 1976-December 31, 1976, 2:60143 (ORO-5097-2) 
MECHANICAL STRUCTURES 


See also SUPPORTS 
MECHANICAL STRUCTURES/COMPUTER-AIDED DESIGN 
Optimal design of multi-stage structures: a basis factorization 
approach (Planar trusses), 2:60595 (BNL-22908) 
MECHANICAL STRUCTURES/OPTIMIZATIO 
Selection of tower height for a wind driven plant, 2:58931 (PB- 
44132) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Using SAP to calculate three-dimensional stress concentration 
effects, 2:60594 (BNL-22626) 
CAL TRANSMISSIONS/DESIGN 
New automatic transmission for passenger cars, 2:60213 
ITERRANEAN SEA 


See also ADRIATIC SEA 
MEDITERRANEAN SEA/PETROLEUM DEPOSITS 
Petroleum potential of deep-water areas of the Mediterranean and 
Caribbean Seas, 2:58093 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT REMOVAL 
Solidification of a sphere with internal heat fo 3397" and 
convective cooling at the surface ea 22 2:59771 
MELTDOWN/FUEL-COOLANT INTERA 
An experimental study of the molten gt ae avs » 
interaction. Topical report (LMFBR), 2:59747 (PB-267579) 
MELTDOWN/HEAT TRANSFER 
Solidification of a sphere with internal heat gee and 
convective cooling at the surface (LMFBR), 2:59771 
MELTDOWN/MATHEMATICAL MODELS 
Preliminary model for core/concrete interactions (PWR and 
BWR), 2:59749 (SAND-77-0370) 
MELTDOWN/RESEARCH PROGRAMS 
Light Water Reactor Safety Research Program. Quarterly report, 
October-December 1976 (Corium-concrete interactions; vapor 
do. 2:59751 (SAND-77-0944) 
iG/SIMULATION 


(LASL contribution to) recent U.S. work on simulation of shaped 
casting solidification, 2:60269 (LA-UR-77-463) 
IRANES 


See also CELL MEMBRANES 
MEMBRANES/BIOLOGICAL RADIATION EFFECTS 
Postradiation permeability of Streptococcus faecalis membranes 
and submitochondrial — of the rat liver to protons 
(Gamma radiation), 2:61025 
MEMBRANES/P 
Postradiation permeability of Streptococcus faecalis membranes 
and submitochondrial icles of the rat liver to protons 
(Gamma radiation), 2:61025 
‘CAMINE 


MERCURY/BIOLOGICAL ACCUMULATION 
a in freshwater fish of the state of South Carolina, 
MERCURY/BIOLOGICAL EFFECTS 
Effect of mercury on NADH and the protective role of 
oxalacetate, 2:60968 
MERCURY/BUILDUP 
Mercury in the environs of the north slope of Alaska, 2:60871 
MERCURY/EMISSION SPECTRA 
Relaxation ofthe mercury 6 *Po and 6 *P, states, 2:61186 
MERCURY/FLUORESCENCE 
Relaxation of the mercury 6 *Po and 6 *P; states, 2:61186 
MERCURY/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
MERCURY/MONITORING 
Mercury in the environs of the north slope of Alaska, 2:60871 
MERCURY/TOXICITY 
Toxicity of metal mining wastes, 2:61094 
'Y 184/ENERGY LEVELS 
Nuclear data sheets for A= 184, 2:61396 
MERCURY 189/ENERGY LEVELS 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
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Cg cots. log ft values, J, 7, multipolarities), 2:61395 
MERCURY 189/ROTATIONAL STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 189/YRAST STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 191/ENERGY LEVELS 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 191/ROTATIONAL STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 191/YRAST STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 193/ENERGY LEVELS 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 193/ROTATIONAL STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710 
MERCURY 193/YRAST STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 195/ENERGY LEVELS 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 195/ROTATIONAL STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
jn ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710 
MERCURY 195/YRAST STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 197/ENERGY LEVELS 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
Nuclear data sheets for A= 197, 2:61406 
MERCURY 197/ROTATIONAL STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 197/YRAST STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
MERCURY 198 TARGET/HELIUM 3 REACTIONS 
— moments of inertia of maximally deformed nuclei, 
MERCURY 199/ENERGY LEVELS 
Decay scheme studies of neutron-deficient odd-mass thallium 
and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
MERCURY 199/ROTATIONAL STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
—— ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
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MERCURY 199/YRAST STATES 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
— CURY ALLOYS/CORROSION 
ae a and magnesium alloys as anodes in electrochemical 
alkaline-electrolyte power sources, 2:60082 
MERCURY ALLOYS/ELECTRIC POTENTIAL 
Potential differences between the alkali metals and their 


ee 2:60386 
MER 'Y CHLORIDES/BIOLOGICAL EFFECTS 
Effect of mercury on NADH and the protective role of 
oxalacetate, 2:60968 
MESON NONETS/MASS FORMULAE 
Test of quark-line rule and nonet mass formula, 2:61292 (UR-618) 
MESON RESONANCES 
See also D RESONANCES 
D-1285 RESONANCES 
D-1865 RESONANCES 
ETA-700 RESONANCES 
PHI-1019 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/PHYSICAL PROPERTIES 
Physics of nucleon-antinucleon systems, 2:61296 (BNL-22835) 
MESONS 
See also MESON RESONANCES 
POMERANCHUK PARTICLES 
MESONS/DECAY 
Regge spectra, symmetry-breaking effects, and decays of old and 
new mesons in dual resonance amplitudes, 2:61303 
MESONS/MASS FORMU 
Test of quark-line rule and nonet mass formula (Free color gluon 


model), 2:61292 (UR-618) 
MESONS/MASS SPECTRA 
Regge spectra, symmetry-breaking effects, and decays of old and 
new mesons in dual resonance amplitudes, 2:61303 


See also MINERAL INDUSTRY 
METAL INDUSTRY/ENERGY CONSERVATION 
Demand control system for substation with melting arc furnace 
load, 2:60153 
Improvements in the melting efficiency of coreless furnaces, 
2:60147 


Industrial electroheat--its effectiveness in conserving energy in the 
manufacturing process, 2:60146 
Reduced heat consumption of modern open hearth furnaces with 
two-stage regenerators, 2:60155 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Utilization of waste heat in steel plants, 2:60154 
METAL-GAS BATTERIES 
See also IRON-AIR BATTERIES 
NICKEL-HYDROGEN BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/PERFORMANCE 
Rechargeable metal oxide-hydrogen cells. Research and 
development technical report (~ 1 Ah), 2:59827 (AD-A- 
036280) 
METALLOGRAPHY 
(Limited to the branch of metallurgy concerned with the preparation 
and examination of the surface of metals.) 
METALLOGRAPHY/MEASURING METHODS 
Metallographic study of ferrite — transformation using 
ferromagnetic colloid, Sane analysis, and color etching, 
2:60294 (CONF-760731-7) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/CATHODES 
gan nonaqueous batteries (Patent; Li/LiCIO, in 
pylene carbonate/NbSe/sub 4+x/, x = 0 to 0.5), 2:59837 
ME ‘AL-NONMETAL BATTERIES/DESIGN 
Sodium-sulfur type electric cell i ——_ may also be P or 
Se, capable of complete rechar, . 
METAL-NONMETAL BATTERIES FABRICATION 
Rechargeable nonaqueous batteries (Patent; Li/LiCIO, in 
a carbonate/NbSe/sub 4+x/, x = 0 to 0.5), 2:59837 


See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
LIQUID METALS 
RARE EARTHS 
METALS/ELECTRON-ATOM COLLISIONS 
Electron ionization cross sections in the Born approximation, 
2:61229 
Scaled electron ionization cross sections in the Born 
approximation, 2:61230 


METALS/ELECTRON-ELECTRON COLLISIONS 
Transport properties of normal metals and alloys below the Debye 
temperature, 2:61518 (COO-2315-10) 
METALS/ENVIRONMENTAL TRANSPORT 
Se model for particulate trace metals in the Rhine 
uary, Southern roe y and Dutch Wadden Sea, 2:60922 
METALS/FRACTURE OPERTIES 
Conditions for shear localization in the ductile fracture of void- 
containing materials, 2: “a (COO-3084-50) 
METALS/ION COLLISIONS 
Backscattering of light ions from metal surfaces, 2:61201 
METALS/PHYSICAL RADIATION EFFECTS 
be rate enhancement theory for irradiated substitutional solid 
solution alloys, 2:60416 
Lp es in — and alloys, 2: sme 
oid growth and its relation to intrinsic point defect properties, 
2:61515 (AERE-TP-691) 
METALS/RECYCLING 
Resource recovery from solid waste: the story of Union Electric's 
Solid Waste Utilization System, 2:60158 -22416) 
METAMORPHIC ROCKS 
See also MARBLE 
SANDSTONES 


SHALES 
pg Re ngeoy S cuianadien Gama for high 
tudies on drilling and crushing techniques for high temperature 
rocks, 2:58858 CONF-770384.8) Te 
METAMORPHIC ROCKS/ROCK DRILLING 
Studies on drilling and crushing techniques for high temperature 
rocks, 2: — CONF-770364-8) 
METEORIC WATER/ISOTOPE RATIO 
ee reactions in flysch rocks, 2:58904 
METEOR 
Atmospheric saaiebie and dispersal at a site dominated by 
complex terrain, 2:60854 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION/CATALYSTS 
Alloy catalysts with monolith sup se for rs of coal- 
derived gases: Phase 2. Quarter —— 
January 23, 1977-April Sete 1977 G in Ni; Eo: Ni. Mos; ;Ni- 
Pt; Ni-Rh; Ni-Ru; Co), 57868 (FE-1790-8) 
METHANE/BIOSYNTHES 
Methane gas recovery io sanitary landfills in southern 
California, 2:58609 
Title I preliminary engineering for: A.S.E.F. solid waste to 
methane gas, 2:58606 (CONS/2770-1) 
METHANE/COMBUSTION 
Operation of boiler rooms running on mine methane (Book in 
Russian), 2:57996 
METHANE/COMBUSTION KINETICS 
Low-Btu gas mixtures. I. Methane oxidation rates for a wide range 
of equivalence ratios (Ar as primary diluent), 2:58596 
METHANE/MONITORING 
Estimating methane content of bituminous coalbeds from 
adsorption data (9 references), 2:57944 (BM-RI-8245) 
METHANE/OXIDATION 
Catalytic activity of the Co* ion in an octahedral environment for 
methane oxidation (Effect of conditions for catalyst 
preparation), 2:58595 
Low-Btu gas mixtures. I. Methane oxidation rates for a wide range 
of equivalence ratios (Ar as primary diluent), 2:58596 
METHANE/PRODUCTION 
Potential fuel production from magma, 2:58851 (SAND-77-0509) 
RANN utilization ob nesce) (case studies 22 through 31). Final 
serine 2:60841 (PB-263682 
/RESOURCE CONSERVATION 
Goma of boiler rooms running on mine methane (Book in 
Russian), 2:57996 
METHANE/TRANSPORT 
Operation of boiler rooms running on mine methane (Book in 
Russian), 2:57996 
METHANOL/CRITICAL TEMPERATURE 
Autocorrelation troscopy studies of single and multiple 
scattered light from m a critical fluid mixture (Methanol- 
cyclohexane), 2:61547 
METHANOL/LIGHT SCATTERING 
Autocorrelation spectroscopy studies of single and — 
scattered light from a critical fluid mixture (Methano! 
cyclohexane), 2:61547 
METHANOL/USES 
Alternative fuels with regard to LPG and methanol, 2:60251 
(CONF-770430-P2(Draft)) 
Compatibility of automotive stents with methanol/gasoline 
anna = rn SS ee 
ect oO in on geometric 
distribution, 2: 60249 249 (CONF-778430-P2(Dratt) 
Flame speeds, performance, and emissions with methanol-indolene 
blends, 2:60248 (CONF-770430-P2(Draft)) 





METHEMOGLOBIN/RADIOLYSIS 


Gaseous emissions control for heavy duty diesel engines: work 
done by Fiat Research Center, 2:60241 (CONF-770430- 
Pi(Draft)) 

Vehicle evaluation of neat methanol: compromises among exhaust 
emissions, fuel economy, and driveability, 2:60252 (CONF- 
770430- 


)) 
METHEMOGLOBIN/RADIOLYSIS 
Oxidation of a and B chains by ferricyanide in a one-site reduced 
methemoglobin. Progress oT a September 1, 1976-July 1, 
1977, 2:60568 (COO-3221 
BROMIDE/PHOTOLYSIS “a 
Primary — ts and reactions in t! 


2 ptt of epee oh halides, 2:60559 
METHYL 10D 
Primary products and aig reactions in the 
position of methyl halides, 2:60559 
CIL 


See THYMINE 
METHYL VIOLET/FLUORESCENCE 
High pressure studies of the effect of viscosity on fluorescence 
efficiency in crystal violet and auramine O, 2:60553 
METHYLATION/BIOLOGICAL RADIATION EFFECTS 
Nicotinic acid and neostigmine induced alteration of early 
postradiation structural and functional changes in tRNA and 
aminoacyl-tRNA synthetases (X radiation, rats), 2:61048 
IENZENE 


See TOLUENE 
METHYLMERCURY/BIOLOGICAL EFFECTS 
Effect of mercury on NADH and the protective role of 
oxalacetate, 2:60968 
Interaction between methyl! mercury and radiation effects on 
nervous systems, 2: 61083 (PB-265873) 
Ultrastructural study of the latent effects of methyl of mercury on 
the nervous system arter prenatal exposure, 2:61087 
METRIC SYSTEM/ECONOMICS 
ferred parts concept: making metric conversion pay, 2:61817 
(UCRL-52000-76-8) 
MEXICO/COASTAL WATERS 
California Cooperative Oceanic Fisheries investigations. Reports. 
Volume XVIII, 1 July 1973-June 1975 (Oceanography and 
fisheries of California coastal waters), 2:61124 (CONF-731184-) 
MEXICO/FISHING f cangme of 
California Coo; ve Oceanic Fisheries tas ome a 
Volume XVIII, 1 July 1973-June 1975 (Oceano toy 
fisheries of California coastal waters), 2:61124 (CO F-731184-) 
MEXICO/PETROLEUM DEPOSITS 
comments on oil discoveries, 2:58107 
8 parm haa | ATOM BEAM INJECTION 
Effect of extended pulse length on the Mirror Fusion Test Facility 
(MFTF), 2: 61778 | (UCR 52294) 
CHANNELS/DESIGN 


U-25 MHD one ad en Report for the period May-July 


1976, 2: ‘7 (FE-1740-4 
MHD CHANNEL 5/ MATERIALS 
MHD electrode-insulator micro-and macro-structure, 2:60070 
(BNWL-SA-6083) 
MHD CHANNELS/PERFORMANCE TESTING 
U-25 get ye om Report for the period May-July 
1976, 2: 7 = 1740-4 
MHD GENERATO) 

See also CLOSED-C YCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 

MHD GENERATORS/COORDINATED RESEARCH 
PROGRAMS 


U-25 MHD Ron Report for the period May-July 
1976, 2:60067 (FE1 (FE-1740-4 
MHD GENERATORS/POWER CONDITIONING CIRCUITS 
power study - power conditioning. Final report Jun 75-Jan 
6, 2:60069 (AD-A-038724) 
MHD GENERATORS, INDUCTING MAGNETS 
SS ee eer oe ema. 
magnetohydrodynamic (MHD) generator, 2:60071 (N-77-20886) 
analysis of an MHD su 2:60073 


jucting magnet, 
eons a pb -25 MELD facility, 2:60074 
- al mp aa IRS/WORKING FL 
ids), 2:60072 


aie re Goes 


Phase I. Final report. Volume I. Executive 
coal or coal-derived fuels), 2:58995 (N-76-23679) 
MICELLAR SYSTEMS/ABSORPTION SPECTRA 
Structure and state of H2O in reversed micelles. III, 2:60554 
MICELLAR SYSTEMS/SPIN-LATTICE RELAXATION 
Structure and state of H2O in reversed micelles. III, 2:60554 


-POLYMER FLOODING 
See MICROEMULSION FLOODING 
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MICHELSON INTERFEROMETER/SPATIAL RESOLUTION 
Electron density measurements of a rapid _—— discharge using 
an He-Ne laser Michelson interferometer, 2:61606 
MICHIGAN/AQUATIC ECOSYSTEMS 
Decomposition — lants in lakes, 2:60886 (COO-1599-121) 
MICHIGAN/ENER UPPLIES 
Petroleum Seinen alternatives ~ the Northern Tier states through 
1980, 2:582 -77/183) 
MICHIGAN/LAKES 
Decomposition of aquatic plants in lakes, 2:60886 (COO-1599-121) 
Postglacial rates of sedimentation, nutrient, and fossil pigment 
ition in a hardwater marl lake of Michigan (“Cedating), 
2:61106 (COO-1599-108) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 


Commercial scale demonstration, enhanced oil recovery by 
1974 2b120 ymer flooding. Initial report, October-December 
1976, 2:5 — 
MICRO 

See MICRC OORGANISMS 
MICROORGANISMS 

See also BACTERIA 
MICROORGANISMS/BIOMASS 

Adenosine triphosphate concentration in relation to microbial 
biomass in aquatic systems, 2:60919 (COO-1599-125(Pt.3)) 

MICROORGANISMS/NUTRITION 

Experimental trends in sediment microbial hetertrophy: 

poe techniques and analysis (**C tracer techniques), 


23 
MICROPROCESSORS/EDUCATION 
MST-80B microcomputer trainer, 2:61843 lei 
Ba <r ny te gt 
Microcomputer standardiza — 
Laboratory, 2:61842 (UCID-17524) 
MICROPROCESSORS/USES 
aD mputers and computer networks, 2:61847 (UCRL-52000- 
MICROSPHERES/COATINGS 
Chemical vapor deposition of zirconium carbide alloyed isotropic 
carbon in a fluidized bed, 2:60461 (LA-UR-77-1064) 
MICROSPHERES/FABRICATION 
LieO microsphere fabrication. Monthly letter progress rt No. 
1 for the pues ending May 31, 1977, 3.61731 (CO0-4362-1) 
MICROSPH /LASER IMPLOSIONS 
Compas enerated interferogran to characterize 
loons, 2:61789 (LA-6864-MS) 
MICROWAVE RADIATION/ABSORPTION 
Experimental study of the absorption of intense el 
waves in a magnetoactive plasma, 2:61562 (IPPCZ-180) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Relevancy of experimental studies of microwave-induced 
cataracts to man, 2:61100 (UR-3490-1168) 
MICROWAVE RADIATION/ENERGY TRANSFER 
Experimental study of the absorption of intense electro 
waves ina a 2:61562 (IPPCZ-180) 
MIDDLE EAST, INNOMIC DEVELOPMENT 
Implications of regional development in the Middle East for U.S. 
trade, capital flows, and balance of payments, 2:59898 
MIDDLE EAST/INCOME 
Implications of regional nen | in the Middle East for U.S. 
trade, capital flows, and balance of payments, 2:59898 
MIDDLE EAST, /PETROLEUM DEPOSITS 
—— comments on oil discoveries, 2:58107 
MIDDLE EAST/TRADE 
Implications of regional development in the Middle East for U.S. 
trade, a and balance of payments, 2:59898 
MIHAMA-1 CTOR/STEAM G TORS 
Some problems in steam generation in nuclear power plants with 
indirect cycle cooling circuits, 2:59211 
MILITARY FA /TOTAL ENERGY SYSTEMS 
Preliminary design of a total utility pilot demonstration project at 


a papene Standard Em Barracks Complex Fort Belvoir, Va. 
Fi a (AD-A-038722) 


MILL T. 
See also ORE PROCESSING 
MILL TAILINGS/LEACHING 
a eens ean ant other si; it radionucli 
from uranium 2:58516 ORNL/TM.9944) 
MILL TAILINGS/MILL T 
~~ —— project fully on schedule as commissioning nears, 


MILLSTONE-1 REACTOR/REACTOR FUELING 
lective outage it: a necessity for improving 
lant ——— 2:59157 , 
MILLSTONE- REACTOR/REACTOR START-UP 

Licensing, contruction completion ad fel loading of Millstone 
U 2, 2:59208 


gram at = Livermore 
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MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/GOVERNMENT POLICIES 
Canada’s resources and the national interest: summary, 2:59924 
(NP-22274) 
Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the aot interest, 2:59922 (NP-22249(App.A)) 
MINERAL INDUSTRY/TAX 
Effects of state taxation of mining industry in Rocky Mountain 
States, 2:59926 
Taxation of non-renewable resources: ban A to Canada’s 
resources and the national interest, 2:59922 | caste A)) 
MINERAL INDUSTRY/WATER RESO 
North atlantic regional water resources ag Appendix H. 
Minerals, 2:60931 (AD-A-036629) 
MINERAL OILS/DESULFURIZATION 
Oil hydrodesulfurization with alumina composite catalyst utilizing 
—_ and dicarboxylic acid in its preparation (Patent), 
2:581 
MINERAL RESOURCES 


Canada’s mineral resources (excluding oil and gas): joeaee Cto , 


Canada’s — and the national interest, 2:59923 (NP- 
22249 A 
MINERAL RES SQURCES/GEOCHEMICAL SURVEYS 
In situ x-ray fluorescence and californium-252 neutron activation 
analysis for marine and terrestrial mineral exploration, 2:60514 
(BNWL-SA-5926) 
MINERAL RESOURCES/GOVERNMENT POLICIES 
Canada's resources and the national interest, 2:59921 (NP-22249) 
MINERAL RESOURCES/INCOME 
Natural resource revenues: a test of federalism (Book; 18 papers), 


2: 
MINERAL RESOURCES/INTERNATIONAL LAWS 
Utilization of the sea bed according to international law after the 
Geneva conference, 2:58304 (AED-Conf-75-77 1-004) 
MINERAL RESOURCES/MINING 
Surface Mining Control and Reclamation Act of 1977. Conference 
report to accoin y, H.R. 2 submitted to the 95th Congress, 
First Session, 2: 
MINERAL RESOURCES/SURFACE MINING 
Effects of state taxation of mining industry in Rocky Mountain 
States, 2:59926 
MINERAL RESOURCES/TAXES 
ee revenues: a test of federalism (Book; 18 papers), 
22 
MINERAL RESOURCES/UNDERGROUND MINING 
Effects of state taxation of mining industry in Rocky Mountain 
States, 2:59926 
MINERAL SPRINGS/CHEMICAL COMPOSITION 
D and **O in carbon-dioxide thermae of Karlovy Vary as 
indicators of their genesis, 2:58838 
Sulfur isotope variations in thermal and mineral waters, 2:58836 
MINERAL SPRINGS/ORIGIN 
D and "80 in carbon-dioxide thermae of Karlovy Vary as 
indicators of their genesis, 2:58838 
Problems of the origin of Cl-HCOs3-Na mineral waters of the 
Polish Flysch thians, 2:58911 
Thermal and mineral waters of different origins, 2:58892 
MINERS/TRANSPORT 
Transport in drifts and shafts, 2:57965 
MINES 
See also COAL MINES 
URANIUM MINES 
MINES/ROOFS 
Research and development priorities summary report for March 1, 
1974 to March 31, 1977. Volume I. Executive summary. Final 
rt, 2:57974 (PB-266786) 
MINES/SEALS 
Device for closing off a mine gallery especially for use to prevent 
as of underground explosions (Patent), 2:60828 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/MEETINGS 
Research and development priorities summary report for March 1, 
1974 to March 31, 1977. Volume I. Executive summary. Final 
report, 2:57974 (PB-266786) 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/CORROSION 
Metallic corrosion in mining industry (9 refs.), 2:57990 
MINING EQUIPMENT/COST 
Economical road driving with full and partial face —-. 
machines at the Rheinland mine works (6 refs.), 2:579 


MINING membre fren mf 


Mining machinery and Brazil. Foreign market survey 
report, 2:57970 Dip MIT sts) 4) 
MINING EQUIPMENT/PERFORMANCE TESTING 
Industrial tests of the MKT automated coal mining unit in thin, 
a coal strata, 2:57993 
MINING EQUIPMENT/PNEUMATIC CONTROLLERS 
Pneumatic control for shield supports automation in flat measures, 


MINING EQUIPMENT/SAFETY 
Economical road driving with full and partial face cu 
machines at the mine works (6 refs.), 2:5 
MINING EQUIPMENT/STIRLING ENGINES 
ppt an of 40-150 kW — engines in Sweden and their 
application in systems and road 
vehicles, 2:60184 24 (CONF. e700 PaeDealt 
MINING LAWS 
Surface Mining Control and Reclamation Act of 1977. Conference 
report to accompany H.R. 2 submitted to the 95th Congress, 
First Session, 2:60012 
MINNESOTA/ENERGY SUPPLIES 
ee ae 7 ply alternatives for the Northern Tier states through 
275 eerie A 83) 
MINNESOTA/VANPOO 
— —— -A-Van conan status report II (3M Company), 


(MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/PERFORMANCE 
South Swan Hills solvent flood, 2:58185 
MISSOURI/AIR POLLUTION 
Regional air pollution study: sulfur compounds and iculate 
size distribution inventory. — — 2:60849 266960) 
ee ee 
issouri ication m2: 57904 
MISSOURI/COMBINED-CYCLE POWER PLANTS 
Missouri coal gasification pro 2:57904 
MISSOURI POLLUTION 
Transverse mixing characteristics of the Missouri River 
_— from the Cooper Nuclear Station, 2:59653 (IIHR- 
14 
MISSOURI RIVER BASIN/REGIONAL ANALYSIS 
Industrial water availability: upper Missouri River water supply 
analysis (Water availability for coal 2:60933 
MISSOURI RIVER BASIN/WATER RESO 
Industrial water availability: u ——s River water supply 
analysis (Water availability | or coal , 2:60933 
Political considerations surrounding the a of Montana 
water for industrial use, 2:60934 
MISSOURI UNIV.;COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
MITOCHONDRIA/PERMEABILITY 
Postradiation permeability of Streptococcus faecalis membranes 
and submitochondrial — of the rat liver to protons 
(Gamma radiation), 
MITR REACTOR/M DIFICATIONS 
— of the MIT research reactor, 2:59674 


(Modular Integrated Utility Systems.) 

Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 

MIUS/CORROSION 

Preliminary report on corrosion analysis of heat exchanger tubes 

from a fluidized-bed coal comhentes’ 2:60388 (CONF-770670-1) 
MIUS/DESIGN 
Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/CHEMICAL REACTION 


KINETICS 
— of the mechanism of methanol conversion into 
hy drocarbons on a new type of zeolite. Contribution of gas 
p = ~ eanettatiaatiad and '°C nuclear magnetic resonance, 


MODELS ( (ATOMIC) 

See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODERATORS 

(See also descriptors for specific moderator materials.) 





Neutronic reactor (Patent), 2:59248 
ISTURE 


MO) 
See also WATER 
MOISTURE/RADIOSENSITIVITY EFFECTS 
Influence of tomato seed moisture content on stimulating effect of 
—. of cobalt-60 gamma rays, 2:61037 


0 
See FUNGI 
MOLDS (CASTING) 

See CASTING MOLDS 
MOLECULAR IONS/BOUND STATE 
Theoretical determination of bound-free absorption cross sections 

in Ar®™, 2:61191 
IOLECULAR ORBITAL MODEL 

See ATOMIC MODELS 

MOLECULES 
MOLECULE-MOLECULE COLLISIONS/DIFFERENTIAL 
CROSS SECTIONS 
Legendre moment method for calculating differential scattering 
cross sections from classical trajectories with Monte Carlo 
initial conditions, 2:61221 
ILECULES 


See also MUONIC MOLECULES 
POLYATOMIC MOLECULES 
MOLECULES/AUGER EFFECT 
= of KLL Auger processes for light elements above Z = 
2:61203 (CONF-770579-1) 
MOLECULES/ENERGY-LEVEL TRANSITIONS 


MO 


Dynamic Stark Eas by coupled one- and two-photon 
1244 


resonances, 
MOLECULES/HAMILTONIANS 
Linked-cluster perturbation theory for closed and open-shell 
s : derivation of effective 7-electron hamiltonians 
(Lectures), 2:61241 (LA-UR-77-1613) 
MOLLUSCS 
See also SNAILS 
MOLLUSCS/CHEMICAL COMPOSITION 
Constituents of unionid extrapallial fluid. II. pH and metal ion 
composition, 2:60954 
MOLLUSCS/CONTAMINATION 
Intra- and interspecific variability in tolerance of Southern 
California Littorina planaxis and Littorina scutulata to 
roleum, 2:61081 
MOLTEN CARBONATE PROCESS/EFFICIENCY 
Molten salt scrubbing process for removal of particles and sulfur 
—_ a from low Btu fuel gases (5 refs), 2:57843 (BNWL- 
MOLTEN METAL-WATER REACTIONS 
Light Water Reactor Safety Research Program. Quarterly report, 
tober-December 1976 (Corium-concrete interactions; vapor 
explosions), 2:59751 (SAND-77-0944) 
MOLTEN METAL-WATER REACTIONS/MATHEMATICAL 
MODELS 
Unsteady water injection models for analysis of sodium/water 
reactions in steam generators, 2:59816 
MOLTEN SALT / Y 
Recent electroanalytical studies in molten fluorides (LiF-BeF2- 
ThF, (ZrF,)), 2:60532 (CONF-7608 110-1) 
MOLYBDATES/PHASE TRANSFORMATIONS 
High-pressure studies of soft mode transitions in solids, 2:60478 
SAND-77-1188C) 
MOLYBDENUM/CATALYTIC EFFECTS 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with pe ome Task II. Heat transfer coefficient. 
Quarterly a the 1977 (2 refs; Co-Mo/SiO2- 
t— 2. 57914 tANL 38) 
MOLYBDENUM/CYCLOTRON RESONANCE 
cae -shifted cyclotron resonance and doppleron-phonon 
resonance in mol um, 2:60374 
MOLYBDENUM/DEBYE-WALLER FACTOR 
Debye-Waller factor and x-ray characteristic temperature of 
metals in the Y-Pd series, 2:60371 
MOLYBDENUM/DOPPLERONS 
Doppler-shifted cyclotron resonance and doppleron-phonon 
resonance in mol um, 2:60374 
TRON BEAM WELDING 
elding and strength tests of molybdenum and 
molybdenum alloys, 2:60291 (ANL-Trans-1 
MOLYBDENUM/ELECTRON-ION COLLISIONS 
Oe ee ee menage emmmnnan F RD ine, 
i eo Se - STATE 
uation-of-state experiments pressure re; near 20 
2:60361 (LA-UR-77-1900) _ 
MOLYBDENUM/HEALTH HAZARDS 
Revi i pus health 


environment associated with the combustion pref 2:60838 
(HASL-320) 
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MOLYBDENUM/ION COLLISIONS 
Scattering of 10-30 keV H*, H2* and H;* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 
MOLYBDENUM 'UTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 
MOLYBDENUM 100 TARGET/NEUTRON REACTIONS 
— and inelastic scattering differential cross sections of Mo 
—- for 6-MeV neutrons, 2:61390 (BNL-NCS-22500) 
MOLYBDENUM 92 TARGET/NEUTRON REACTIONS 
Elastic and inelastic scattering differential cross sections of Mo 
isotopes for 6-MeV neutrons, 2:61390 (BNL-NCS-22500) 
MOLYBDENUM 92 TARGET/TRITON REACTIONS 
Simulation of (n,p) cross sections using —— particle reactions 
((t,a) — = va nn (BNL-NCS-22500) 
MOLYBD DENUM 94 ET/NEUTRON REACTIONS 
Elastic and rate ty maaan differential cross sections of Mo 
oe for Hd neutrons, 2:61390 (BNL-NCS-22500) 
MOLYB: /ENERGY LEVELS 
po aee stew y — for a and levels populated in 
the decay of ®Tc/su; , 2:6138 
MOLYBDENUM 95 T. GE NEUTRON REACTIONS 
Neutron capture and transmission measurements on * Mo, *"Mo, 
133Cs and '**Nd (20 eV to 1 keV: res widths, s- and p-wave 
strength functions), 2:61387 (BNL-NCS-22500) 
MOLYBDENUM 96/ENERGY LEVELS 
Neutron capture and transmission measurements on ** Mo, *7Mo, 
133Cs and '**Nd (20 eV to 1 keV: res widths, s- and p-wave 
strength functions), 2:61387 (BNL-NCS-22500) 
MOLYBDENUM 96 TARGET/NEUTRON REACTIONS 
Elastic and inelastic scattering differential cross sections of Mo 
estepes for 6-MeV neutrons, 2:61390 (BNL-NCS-22500) 
MOLYBDENUM 97 TARGET/NEUTRON REACTIONS 
Neutron capture and transmission measurements on * Mo, *7Mo, 
133Cs and '*°Nd (20 eV to 1 keV: res widths, s- and p-wave 
stren oa functions), 2:61387 (BNL-NCS-22500) 
MOLYBDENUM 98/ENERGY LEVELS 
Neutron capture and transmission measurements on ®*Mo, ®7Mo, 
133Cs and '**Nd (20 eV to 1 keV: res widths, s- and p-wave 
strength co. 2:61387 (BNL-NCS-22500) 
MOLYB 99/SZILARD-CHALMERS REACTION 
Suilard-Chaliners effect in solid-state systems containing octa-j1s~ 
chloro-octahedro-hexamolybdenum(II) clusters, 2:60580 
MOLYBDENUM ALLOYS 
See also INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CATALYTIC EFFECTS 
Comparison of Co-Mo and Ni-W catalysts in the denitrification of 
shale gas oil, 2:58430 
Water treatment of hydrodesulfurization catalyst to improve its 
microporosity (Patent), 2:58202 
MOLYBDENUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding and strength tests of molybdenum and 
molybdenum alloys, 2:60291 (ANL-Trans-1097) 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 
Microstructural features affecting fracture toughness of high 
strength steels, 2:60319 
MOLYBDENUM ALLOYS/MICROSTRUCTURE 
Microstructural features affecting fracture toughness of high 
trength steels, 2:60319 
= 2 ese W promeatlerdeg ney ere omer mea EFFECTS 
oid swellin, tion in diiute nickel alloys (3.5 MeV 
58Ni* ® Seradiation), "60405 ius cae 1) 
MOLYBDENUM COMPLEXES, 
REACTION 
Szilard-Chalmers effect in solid-state systems containing octa-13~ 
chloro-octahedro-hexamolybdenum(II) clusters, 2:60580 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Alloy catalysts —— —— sup; a for een of coal- 


derived 2. Quarterly TO 
January 23 53 os 22, 1977 Vere refs; Da) ane ke Eo; Ni-MoOs; ;Ni- 
Pt; Ni-Rh; Ni Ru; 2 2:57868 (FE-1790- 
ES/CHEMICAL PREPARATION 
of high-melting lower oxides, 2:60439 


; 
MOLYBDENUM OXIDES/COLOR 
Production and p of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
MOLYBDENUM ee enon INDUCTIVITY 
Production and et oh of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251 * - 
MOLYBDENUM OXIDES/PABRICATION 
Review of some past and present powder metallur; 


the Los Alamos Scientific Laboratory, 2:60429 Pegs? MS). 





DEC. 30, 1977 


MOLYBDENUM OXIDES/HOT PRESSING 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
MOLYBDENUM SULFIDES/CRITICAL CURRENT 
Superconductivity in sputtered CuMoeSs, 2:60492 (N-77-20206) 
MOLYBDENUM SULFIDES/ELECTRIC CONDUCTIVITY 
Superconductivity in sputtered CuMo¢Ss, 2:60492 (N-77-20206) 
MOLYBDENUM SULFIDES/SURFACE CONTAMINATION 
Observation of carbon deposition induced by electron 
bombardment, 2:60510 (RFP-Trans-226) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCLINIC LATTICES/COMPUTER CODES 
PL-1 BE on ge on for generalized Patterson superpositions, 
520 (IS-4106 
MONOCLINIC LATTICES/MAPS 
PL-1 Zk sa ram system for generalized Patterson superpositions, 
520 (IS-4106) 
MONT NA/ELECTRIC POWER 
ELSA: an electric power supply analysis model for the Pacific 
ee (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
MONTANA/ENERGY SUPPLIES 
Petroleum supply alternatives for the Northern Tier states through 
1980, 2:58275 (FEA/H-77/183) 
MONTANA/FOSSIL-FUEL POWER PLANTS 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
84(RAP-8)) 
MONTANA/LAND USE 
Political considerations neaies the availability of Montana 
water for industrial use, 2:60934 
MONTANA/WATER RESOURCES 
Political considerations surrounding the availability of Montana 
water for industrial use, 2:60934 
MONTICELLO REACTOR/LEAK DETECTORS 
Monitoring nuclear plant leakages, 2:59167 
MONTICELLO REACTOR/PRIMARY COOLANT CIRCUITS 
Monitoring nuclear plant leakages, 2:59167 
MONTMORILLO /HYDROLYSIS 
Predictions of mineralogical sequences in tropical soils by a 
theoretical dissolution model, 2:58909 
MONTMORILLONITE/ROCK-FLUID INTERACTIONS 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:58905 
MORDENITE/SYNTHESIS 
Progress report submitted to United States Energy Research and 
Development Administration, 2:60471 (COO-4185-1) 
MORPHOLOGICAL CHANGES/RADIOINDUCTION 
Radiosensitivity of potato shoots, grafts, and vegetating plants 
(Gamma radiation), 2:61036 
MORPHOLOGY 
See MORPHOLOGICAL CHANGES 
MORTALITY/BIOLOGICAL RADIATION EFFECTS 
Lesions in monkeys as function of radiation dosage (Gamma 
radiation, Macaca rhesus), 2:61054 
TRANSISTORS/RADIATION HARDENING 
Radiation hardened field oxide, 2:60503 (SAND-77-1044c) 
MOUNTAINS/GRAVITY SURVEYS 
Gravity survey in the Tanzawa mountains, 2:58827 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES/BIOLOGICAL RADIATION EFFECTS 
Early destructive changes in the small intestinal mucosa of rats 
and mice pres to supralethal doses of radiation. Report 2. 
Reactions of stromal elements of the mucosa (Gamma 
radiation), 2:61050 
MUCOUS MEMBRANES/RADIOSENSITIVITY EFFECTS 
Retinypalmitate synthetase and hydrolase activity in the small 
intestinal mucosa and cell membranes as related to vitamin A 
(Rats), 2:61058 
MUCOUS MEMBRANES/ULTRASTRUCTURAL CHANGES 
Early destructive changes in the small intestinal mucosa of rats 
and mice ex to supralethal doses of radiation. Report 2. 
Reactions of stromal elements of the mucosa (Gamma 
radiation), 2:61050 
ULLITE/COMPRESSION STRENGTH 
Correlation of microstructure of sintered mullite bodies with their 
stress-strain behavior in compression loading at 1200°C, 2:60454 
(LBL-6205) 
MULTIPARTICLE SPECTROMETERS/TRIGGER CIRCUITS 
Programmable combinational logic a system for high energy 
— — experiments, 2:6080 
MULTIP 


Study of remote multiplexing for power plant applications. Final 
report. Volume I. State-of-the-art survey, 2:59618 (EPRI-NP- 
254(Vol.1)) 

ULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 


MULTIWIRE PROPORTIONAL CHAMBERS/ON-LINE 
SYSTEMS 


Focal plane instrumentation: a very high resolution MWPC 
system for inclined tracks, 2: 
ay PROPORTIONAL CHAMBERS/READOUT 


Solid state micro-detectors for high eaergy experiments, 2:60805 
MULTIWIRE PROPORTIONAL CHAMBERS/ 
a sous 
id sta‘e micro-detectors for high energy experiments, 2: 
MUNICIPAL WASTES eer 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
Resource recovery from solid waste: the story of Union Electric's 
Solid Waste Utilization System, 2:60158 -22416) 
MUNICIPAL WASTES/ENVIRONMENTAL TRANSPO 
Computer analysis of the spread of pollution on Long Island 
Beaches, 2:61122 (BNL-30651 
magnon oc WASTES/GASIFICATION 
reating carbonaceous matter with hot steam Sao. 2:58598 
MUNICI AL WASTES/MA'’ RECOVER 
Resource recovery from solid waste: the story of Union Electric's 
Solid Waste Utilization System, 2:60158 (NP-22416) 
MUNICIPAL WASTES/RECYCLING 
Magnetic separation: recovery of saleable iron and steel from 
municipal waste, 2:60731 (PB-266114) 
MUNICIPAL WASTES/REFUSE DERIVED FUELS 
Energy from municipal refuse, 2:60065 
MUNICIPAL WAS / WASTE PROCESSING 
European waste-to-energy systems. Case study of the thermal 
complex of Brive, France, 2:60729 (CONS/2103-5) 
MUON DETECTION/DRIFT CHAMBERS 
Two-dimensional drift chamber, 2:60803 
MUON PAIRS/PAIR PRODUCTION 
Observation of a dimuon resonance at 9.5 GeV in 400-GeV 
proton-nucleus collisions, 2:61268 
Theoretical models for the angular distribution of massive muon 
airs produced in hadronic collisions, 2:61293 
MU NIC, ATOMS/SPIN 
Spin states of d/sub / atoms in gaseous hydrogen and 
measurement of the fusion rate in pd/sub 1/ molecule, 2:61216 
MUONIC MOLECULES/SPIN 
Spin states of d/sub p/ atoms in gaseous hydrogen 
measurement of the fusion rate in pa/sub p/ i, 2:61216 
MUONIC MOLECULES/SYNTHESIS 
ag of rates of formation of u-mesic hydrogen molecules, 
2:6121 
MUON-NUCLEON INTERACTIONS/UNIFIED GAUGE 
MODELS 
Nonconversation of muon number in a broken SU(4) x U(1) gauge 
theory, 2:61305 
MUONS/LEPTONIC DECAY 
General lepton structure with naturalness ——- 2:61307 
Nonconversation of muon number in a broken SU(4) x U(1) gauge 
theory, 2:61305 
Rare muon deca ro! Lt a CP violation, 2:61306 
MUONS/PARTICLE PR 
Heavy leptons and sieonebiala in an SUG) x U(1) model, 2:61286 
MURR REACTOR/MODIFICATIONS 
Ten-megawatt u ie and experimental utilization of the 
University of Missouri Research Reactor, 2:59675 
MURR REACTOR/REACTOR OPERATION 
Neutron tomography investigations at the Missouri University 
Research Reactor, 2:59679 
Ten-megawatt u e and experimental utilization of the 
University of Missouri Research Reactor, 2:59675 
MUSSELS 
See MOLLUSCS 
MUTATIONS/RADIOINDUCTION 
Pathways of ultraviolet mutability in Saccharomyces cerevisiae. 
III. Genetic analysis and properties of mutants resistant to 
ultraviolet-induced forward mutation, 2:61022 
Radiomutagenesis in apple tree breeding (X radiation), 2:61033 


N*RESONANCES/PARTICLE PRODUCTION 
Isobar formalism and one pion exchange partial-wave cross 
sections in 77N m7N (L-S coupling; unitarity, analyticity, 
isobar amplitudes), 2: ci a 571) 
NAPHTHA/CATALYTIC 
Energy conservation and iat in catalytic reforming, 


Process for upgrading motor gasoline (Patent), 2:58200 





NAPHTHA/REFORMER PROCESSES 


NAPHTHA/REFORMER PROCESSES 
Technology and economics of SNG manufacture from naphtha, - 
2:58604 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL ENERGY PLAN 
National plan for energy research, development, and 
demonstration, 2:59991 (ERDA-77-1 
NATIONAL ENERGY PLAN/ECONOMIC IMPACT 
Economic impact of President Carter’s energy program. Hearing 
before the s Canines on Energy and Nateral Resources, 
United States Senate, Ninety-Fifth Congress, First Session on 
the rationale for, and the economic impact of, the energy 
ted by President Carter to the 95th Congress, 
3, 1977, 2:60004 
NATIONAL ENVIRONMENTAL POLICY ACT/LEGAL 
ASPECTS 


Role of the federal court in the review process (Impact of CEQ 
and environmental impact statements on NEPA decisions), 
9 


2:6094 
NATIONAL ENVIRONMENTAL POLICY ACT/ 
RECOMMENDATIONS 


Role of the federal court in the review process (Impact of CEQ 
and environmental impact statements on NEPA decisions), 
2:60949 

NATIONAL ENVIRONMENTAL POLICY ACT/SOCIO- 
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NATURAL GAS/ GES 
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2:58385 (FEA/D-77/206 
NATURAL GAS/CHEMICAL COMPOSITION 
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stratal gas and the characteristics of the condensate, 2:58376 
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Desulphurization and purification of gases, 2:58292 
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Field investigation of emissions from commercial boilers, 2:59007 
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ultra wells, 2:58383 
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—_ moet optimization at Minnehik-Buck Lake gas plant, 

NATURAL GAS/DIAGENESIS 
a controlling oil and gas generation in sedimentary basins, 
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Gas-fired air conditioning units and swimming pools contribute to 
distribution aon. 2:58277 
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technology, 2:60025 
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fired air conditioning units and swimming pools contribute to 
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NA L GAS/FORECASTING 
Oil and natural gas energy plan for Canada, 1977-1985: Appendix 
D to Canada’s resources and the national interest, 2:60020 (NP- 
22249(App.D)) 
NATURAL GAS/GOVERNMENT POLICIES 
Energy conservation: ibilities of government, 2:58308 


Federal role in natural distribution rate structure reform, 
2:58385 (FEA/D-77/206) 
Oil and natural gas energy plan for Canada, 1977-1985: Appendix 
D to Canada’s resources and the national interest, 2:60020 (NP- 
22249 App.D)) 
NATURAL GAS/INTERCHANGEABILITY 
Adaptation measures in changeover from L-group to H-group 


natural gas, 2:58408 
NATURAL GAS/LEGISLATION 
Natural Gas and Petroleum Conservation and Coal Utilization Act 
} Seance of the Commitee on Energy and Natural 
nited States Senate, together with Minority views 
company $377 260 2:60010 
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Soviet gas industry 1 1980 2 2: 38387 
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Significance of vertical migration phenomena of hydrocarbons, 
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NATURAL GAS/PHASE DIAGRAMS 
=. of vertical migration phenomena of hydrocarbons, 
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NATURAL GAS/PHASE STUDIES 
Significance of vertical migration phenomena of hydrocarbons, 
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NATURAL GAS/PRODUCTION 
Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM- 5890) 
or of energy production in the Southwest, 2:59975 (LA-UR- 
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— eological and political considerations regarding future 
uction of domestic fossil fuel energy resources, 2:60007 
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NATURAL GAS/PURIFICATION 
an of natural gas streams containing oxygen (Patent), 
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Canada’s oil and gas resources: Appendix B to Canada’s resources 
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Estimate of werld gas reserves, 2:58363 
National gas survey. report to the Federal Power Commission by 
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Principle and methods of calculating oil and gas reserves, 2:5 
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Hydraulic and thermal operating pag of pipelines for low 
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National gas flow patterns 1975: geographic flow patterns and 
a relationships. Staff report (Intra- and interstate), 
2:58399 (PB-266111) 
= aaa in pipeline design, construction, and operation, 
Primary benefit cost analysis of expanding the intrastate natural 
gas pipeline system in New Mexico, 2:58398 (LA-6876-MS) 
Soviet gas industry 1970-1980, 2:58387 
Transportation of fossil fuel materials (Patent; methanol 
production and use as emulsifier), 2:58005 
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Storage of hydrocarbons underground. (comparative 
consideration and experience abroad), 2:58539 
Theoretical fundamentals of calculations and results of operation 
of the semi-commercial Gatchinskaja underground gas storage, 
2:58412 
Underground storage of liquid and gaseous hydrocarbons with 
special consideration to public safety, mil planning, and 
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NATURAL GAS/UNSTEADY FLOW 
Mathematical models of nonisothermal unsteady flow of gas in 
ipelines, 2:58402 
NA L GAS/USES 
Alternative fuels with regard to LPG and methanol, 2:60251 
(CONF-770430-P2(Draft)) 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
Geological-geochemical evaluation of possible oil and gas content 
of the Bering Sea, the seas of Okhotsk and Japan, the North- 
Western Pacific, and the Arctic Ocean, 2:58095 
Hydrocarbon occurrences from JOIDES Deep Sea Drilling 
Project, 2:58091 
Offshore tertiary basins of Southeast Asia, Bay of Bengal to South 
China Sea, 2:58101 
Oil and gas developments in the North Sea, 2:58102 
Oil and gas developments in Arctic North America, 2:58105 
Oil —— developments in the Upper Amazon Basin: Columbia, 
lor, and Peru, 2:58106 
— prospects in the deep sediments of the Caribbean Sea, 
NATURAL GAS DEPOSITS/EVALUATION 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
March 1977-May 1977, 2:58365 (ORO-5205-3) 
NA L GAS DEPOSITS/EXPLORATION 
Carbonization profile of the Miesbach | borehole and 
ee of its petroleum geology, 2:58052 
ive evaluation of the oil and gas potential of the Epi- 
basins of the USSR, 2:5: 
Deep Sea Drilling Project: technical contribution to offshore oil 
and gas exploration and eventual production, 2:58114 
Exploration play concepts in Indonesia, 2:58098 
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Exploration results and future prospects in the northern 
Australasian region, 2:58099 
Hydrogeological and hydrochemical characteristics, 2:58065 
Innovations in petroleum exploration in the high Arctic, 2:58113 
Mahakam Delta, Kalimantan, Indonesia, 2:58089 
Petroleum and natural gas exploration in the North Sea: problems 
and expectations, 2:58051 
Pre-Kerch Uplift and its oil and gas potentials, 2:58071 
Problem of search for oil and gas deposits under the western 
continental shelf of the southern part of the Caspian Sea, 
2:58070 
Sedimentary basins of the Far East and the North-East of the 
USSR and their possible oil and gas content, 2:58097 
NATURAL GAS DEPOSITS/GEOCHEMICAL SURVEYS 
Geophysical and geochemical surface surveys for detection of oil 
and gas pools, 2:58111 
Hydrogeological and hydrochemical characteristics, 2:58065 
NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 
Structural features and hydrocarbon deposits in the Mackenzie 
Delta, 2:58090 
NATURAL GAS DEPOSITS/GEOLOGICAL SURVEYS 
Classification of petroleum zones and search for geologic factors 
significant in the distribution of petroleum and gas reserves, 
:58080 


Hydrogeological and hydrochemical characteristics, 2:58065 
NATURAL GAS DEPOSITS/GEOMETRY 
Prediction of fluvial-deltaic reservoir geometry, Prudhoe Bay 
field, Alaska, 2:58087 
NATURAL GAS DEPOSITS/GEOPHYSICAL SURVEYS 
Geophysical and geochemical surface surveys for detection of oil 
and gas pools, 2:58111 
Nuclear-geophysical determination of gas-bearing intervals in the 
drill logs of cased holes, 2:58073 
Satellite navigation in seismic-geophysical research of the Adriatic 
offshore area, 2:58054 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Frac mapping by surface electrical techniques, 2:58366 (SAND- 
77-0304C) 
Outcrop study of fracture patterns and sandstone geometry, 
eastern Uinta Basin, Utah. Study results and implications to 
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) 
NATURAL GAS DEPOSITS/HYDROLOGY 
Hydrogeological and hydrochemical characteristics, 2:58065 
NATURAL GAS DEPOSITS/INFORMATION SYSTEMS 
Development of a computer-based file on oil and gas pools, 
2:58072 


NATURAL GAS DEPOSITS/MATHEMATICAL MODELS 
Numerical simulation of fissured reservoir production, 2:58118 
NATURAL GAS DEPOSITS/ORIGIN 
= oil and gas accumulations in West Siberia, 
2: 


Organic matter, compaction history, and hydrocarbon occurrence: 


Mackenzie Delta, Canada, 2:58082 
NATURAL GAS DEPOSITS/PETROLEUM DEPOSITS 
Sedimentary basins of the Far East and the North-East of the 
USSR and their a oil and gas content, 2:58097 
NATURAL GAS DEPOSITS/PROSPECTING 
Neotectonics and morphostructures significance for oil and gas 
fields location, 2:58062 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
Detailed investigations of geological structures by seismic well 
surveys, 2:58110 
Effect of brine-gas mixture on velocity in an unconsolidated sand 
reservoir, 2:58370 
Satellite navigation in seismic-geophysical research of the Adriatic 
offshore area, 2:58054 
Some statistical and probabilistic techniques to optimise the search 
for stratigraphic traps on seismic data, 2:58108 
NATURAL GAS DEPOSITS/SPATIAL DISTRIBUTION 
Main pov nee of world regions having a different distribution of oil 
and gas deposits at great — 2:58069 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/CHARGES 
Federal role in natural gas distribution rate structure reform, 
2:58385 (FEA/D-77/206) 
NATURAL GAS DISTRIBUTION SYSTEMS/CONTROL 
Simulation and control of gas distribution networks, 
resentation of the program system GANESI, 2:58397 (KFK- 
'V-98) 
NATURAL Gas DISTRIBUTION SYSTEMS/FAILURES 
UK transmission system construction failures appraised, 2:58405 
— I a DISTRIBUTION SYSTEMS/GOVERNMENT 
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Federal role in natural gas distribution rate structure reform, 
2:58385 (FEA/D-77/206) 


NATURAL GAS PROCESSING PLANTS/DESIGN 


NATURAL GAS DISTRIBUTION SYSTEMS/PIPELINES 
International status in the regeneration of cast-iron pipelines for 
gas supply systems, 2:58403 
NATURAL GAS DISTRIBUTION SYSTEMS/SIMULATION 
Simulation and control of gas distribution networks, 
a "ae of the program system GANESI, 2:58397 (KFK- 
NATURAL GAS DISTRIBUTION SYSTEMS/STATISTICS 
National gas flow patterns 1975: geographic flow patterns and 
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NATURAL GAS FIELDS/AUTOMATION 
Improved production results from careful selection of automation 
system end devices, 2:58190 
Systematic approach to computer production control in Nakajo 
Gas Field, Japan, 2:58380 
bee and economic criteria of oil and gas field automation, 
2:581 
NATURAL GAS FIELDS/EVALUATION 
Estimate of world gas reserves, 2:58363 
NATURAL GAS FIELDS/EXPLOITATION 
Frigg gas field, 2:58367 
NATURAL GAS FIELDS/GEOLOGY 
Structural settings for giant oil and gas fields, 2:58076 
NATURAL GAS FIELDS/ORIGIN 
Geological factors controlling Rotliegend gas accumulations in 
the Mid-European Basin, 2:58369 
NATURAL GAS FIELDS/REMOTE CONTROL 
Remote operation of oil and gas fields, 2:58188 
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See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Integrated planning for exploration, devel tt, production, and 
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2:58037 
NATURAL GAS INDUSTRY/ACCIDENTS 
Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
NATURAL GAS INDUSTRY/AUTOMATION 
Automation systems and improvement of management in the oil 
industry of the USSR, 2:58189 
NATURAL GAS Sct eke, 
Gas economy and technology, 2:58396 
NATURAL GAS INDUSTRY. GY EFFICIENCY 
Natural gas technology, 2:60025 
NATURAL GAS INDUSTRY/ MANAGEMENT 
Automation systems and improvement of management in the oil 
industry of the USSR, 2:58189 
NATURAL GAS INDUSTRY/OFFSHORE OPERATIONS 
en a sta in offshore development and production, 
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NATURAL GAS INDUSTRY/PRODUCTIVITY 
Impact on the petroleum industry of developing alternate sources 
of energy, 2:58040 
NATURAL GAS INDUSTRY/REGULATIONS 
Oil and gas report 1. General order prescribing rules and 
regulations governing the conservation of oil and gas in 
Alabama and oil and gas laws of Alabama with Oil and Gas 
Board forms, 2:58306 (NP-22112) 
NATURAL GAS INDUSTRY/TAXES 
Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the national interest, 2:59922 (NP- 22249(App. A)) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/CHEMICAL COMPOSITION 
Accuracy of experimental methods of determination of the 
composition of stratum gas condensate mixtures, 2:58410 
dence of oes output of the condensate on the composition of 
the stratal gas and the characteristics of the condensate, 2:58376 
NATURAL GAS LIQUIDS/CRACKING 
Economics of yin versus —- 2:58384 
NATURAL GAS LIQUIDS/D 
Investigation of the filtration of gas condensate systems in 
hydrophobic rocks, 2:58377 
NATURAL GAS LIQUIDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Accuracy of experimental methods of determination of the 
composition of stratum gas condensate mixtures, 2:58410 
NATURAL GAS LIQUIDS/THERMAL CONDUCTIVITY 
Investigation of thermal conductivity of gas condensate of the 
Shatlyk deposit, 2:58409 
NATURAL GAS PROCESSING PLANTS/BEAVON PROCESS 
Minimize fuel consumption in Claus tail gas treating units, 2:58378 
NATURAL GAS PROCESSING PLA /CO UCTION 
Rosevear gas plant, 2:58375 
NATURAL GAS PROCESSING PLANTS/DESIGN 
Rosevear gas plant, 2:58375 
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NATURAL GAS PROCESSING PLANTS/ENERGY 

CONSERVATION 

= a rvation in a natural gas liquids processing plant, 

NATURAL GAS PROCESSING PLANTS/PERFORMANCE 

Rosevear 

NATURAL 
Oil and well disaster valve control system (Patent), 2:58126 
NATURAL GAS WELLS/GAS ON 
Pilot plant and field results of oil displacement by COz, 2:58186 
NA L GAS WELLS/HYDRAULIC FRA FRACTURING 
lication of MHF technology to a ti = sand in the Fort 
orth Basin. Final report, 2:58391 '/0684-1) 

Massive hydraulic fracture mapping and characterizatio 

First annual report, August 1975-July 1976, 2: 58392 
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Massive hydraulic fracturing gas stimulation project, 2:58389 
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Natural gas massive hydraulic fracture research and advanced 
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NATURAL GAS WELLS/OPERATION 
Subsurface flow control aj tus and method (Patent), 2:58372 
NATURAL GAS WELLS/PRODUCTIVITY 

Some problems and a suggestion for making a daily report on oil 
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NATURAL GAS WELLS/WELL COMPLETION 

any problems with the production of high-pressure sour gas, 

Studies of the dynamic filtration of water-based bentonite 
circulating media used in drilling o Ba seg and the possibility 
of cleaning the filter cake with w: fluids under simulated 
borehole conditions, 2:58144 

NATURAL GAS WELLS/WELL DRILLING 

Statistical method of evaluation of the firmness of rocks of the 
walls of a deflected borehole, 2:58151 

Studies of the dynamic filtration of water-based bentonite 
circulating media used in drilling operations, and the possibility 
of cleaning the filter cake with washing fluids under simulated 
borehole conditions, 2:58144 

NATURAL RADIOACTIVITY 

(For u ified naturally occuring radioisotopes only; not for 
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NATURAL RADIOACT IVITY BIOLOGICAL EFFECTS 

Role of the natural ionizing radiation background in the early 
stages : > * irae 2:61032 
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(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 
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a of _ geothermal industry through 1974, 2:58843 (EQL- 
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NATURAL STEAM/MARKET 
oo of the geothermal industry through 1974, 2:58843 (EQL- 
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NATURAL URANIUM/CONSUMPTION RATES 
Uranium supply and nuclear reactor fuel efficiency, 2:58501 
NATURAL URANIUM/PROCUREMENT 
National acquisition of sufficient know how to determine 


me of natural and enriched uranium, 2:58437 
REACTOR/REACTOR CORES 


Core and fuel at the NBSR, 2:59680 
NEBULAE 
See also CRAB NEBULA 
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velocity components in a p of dust Goods in tonnes, 2:61169 
NEBU GMENTATION 
Radio observations of fragmentation and localized multiple 
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See also TRICHINELLA 
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NEMATODES/FEEDING 
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Interlaboratory comparison of neutron activation and atomic 
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Resistance anomalies in FCC lanthanum, praseodymium, and 
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NEODYMIUM/MASS SPECTROSCOPY 
Determination of neodymium isotopes as burnup indicator of 
a oe irradiated (U, Pu)O2 LMFBR fuel, 2:60527 
NEOD 143 TARGET/NEUTRON REACTIONS 
Neutron capture and transmission measurements on ® Mo, ®7Mo, 


es 143Nqd (20 eV to 1 keV: res widths, s- and p-wave 
strength functions), 2:61387 (BNL-NCS-22500) 
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Neutron capture and transmission measurements on ® Mo, °7Mo. 
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Neodymium-doped YAG laser and generation of intense fourth 
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NEODYMIUM LASERS/LASER MATERIALS 
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NEODYMIUM LASERS/OPERATION 
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NEODYMIUM LASERS/OPTICAL SYSTEMS 
Pulse Synchronization System (PSS), 2:60647 (UCRL-13754) 
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Neodymium-doped YAG laser and generation of intense fourth 
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2:60675 
NEODYMIUM LASERS/TUNING 
Picosecond source of coherent optical radiation tunable in the 350- 
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NEODYMIUM SULFIDES/THERMAL CONDUCTIVITY 
Electrical and thermal transport properties of single crystal rare- 
earth sequisulfides, 2:60497 
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See ANTIBIOTICS 
NEON/ELECTRON-ATOM COLLISIONS 
Investigation of double ionization of inert-gas atoms by 
simultaneous knockout of s and p electrons by the bombarding 
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NEON/ION-ATOM COLLISIONS 
Kinetics studies of Ne-N2 by proton excitation, 2:61220 
NEON/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
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NEON/NEUTRINO REACTIONS 


Me pe ee by neutrinos in neon, 2:61265 
NEON/SOLUBILITY 


a ay of the noble gases in liquid sodium, 2:59290 (CONF- 
NEON/STRIATIONS 
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Multistep in ®Ne+ ™*Pb scattering, 2:61416 
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np Ty h in ®Ne+ ™*Pb scattering, 2:61416 
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Isotope effect in the study of H-W(100) and O-W(100) 
chemisorption systems using SIMS, 2:61192 (BNL-22947) 
Orientation of fast ions excited in surface collisions (0.05 to 3.0 
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NEON IONS/DE-EXCITATION 
Kinetics studies of Ne-Nz by proton excitation, 2:61220 
NEON IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 
NEOPLASMS 
See also HEPATOMAS 
LEUKEMIA 
NEOPLASMS/BIOLOGICAL MODELS 
In vivo-in vitro studies of the evolution of epithelial neoplasia, 
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NEOPLASMS/CELL CULTURES 
Colony-stimulating activity in cultures of granulocyosis-inducing 
tumor, 2: 
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NEOPLASMS/STIMULATION 
Colony-stimulating activity in cultures of granulocyosis-inducing 
tumor, 2: 
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NEPTUNIUM/SOLVENT EXTRACTION 
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NEPTUNIUM 235/ENERGY LEVELS 
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Fast reactor fission yields, 2:61449 (BNL-NCS-22500) 
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Spectral indices for BIG-10: spectrum-averaged fission cross 
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Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 
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NERVOUS SYSTEM 
See also CENTRAL NERVOUS SYSTEM 
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Ultrastructural study of the latent effects of methyl of mercury on 

the nervous system after prenatal exposure, 2:61087 
NET ENERGY 

(Difference of energy output and energy input.) 
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Technical progress report, 2:60137 (COO-2865-9) 
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ydrogen in the ene: of the Netherlands, a possibility 
for the future, 2: 98577 @NP.21230) 
NETHERLANDS /HYDROGEN-BASED ECONOMY 
Hydrogen in the energy system of the Netherlands, a possibility 
Ht adage” 2:58577 (NP-21230) 


(COMPUTER) 
See COMPUTER NE’ se 
NEUROSPORA/GENETI 
Differential gene saa in Neuros coe crassa cell types. 
Annual progress report, April 1, 1976-June 30, 1977, 2:60979 
(TID-27688 
NEUROSPORA/METABOLISM 
Differential gene expression in Neurospora crassa cell types. 
crip? ~ ress report, April 1, 1976-June 30, 1977, 2:60979 
NEUTRAL ATOM BEAM INJECTION/BEAM CURRENTS 
a distributions in neutral beam injection systems, 
NEUTRAL ATOM BEAM INJECTION/TIME DEPENDENCE 
Effect of extended “pop length on the Mirror Fusion Test Facility 
(MFTP), 2:61778 (UCRL-52294) 
NEUTRAL ATOM BEAM INJECTION/TRAPPING 


=n beam a = instability in tokamaks, 2:61751 


See ed ION SOURCES 
NEUTRAL BEAM SOURCES/IRRADIATION 
ae ppm: rates for mirror fusion reactor designs, 


2:61 
NEUTRINO DETECTION/ACOUSTIC MONITORING 
Acoustic registration of hi —_ neutrinos, 2:60802 
NEUTRINO — 
INTERACTION: 
—_ production by neutrinos in neon, 2:61265 
INO-ELECTRON INTERACTIONS 


See also ANTINEUTRINO-ELECTRON INTERACTIONS 
NEUTRINO-ELECTRON INTERACTIONS/GAUGE 
INVARIANCE 
General lepton structure with naturalness assumptions, 2:61307 
EUTRINO-NUCLEON I ONS 


See also NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Heavy leptons and trimuons in an SU(3) x U(1) model, 2:6128€ 
NEUTRINO-PROTON INTERACTIONS/CHARGED-CURRENT 
INTERACTIONS 
Ratio of neutral-current to charged-current cross sections for 
inclusive neutrino interactions in hydrogen, 2:61263 
NEUTRINO-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Ratio of neutral-current to charged-current cross sections for 
inclusive neutrino interactions in hydrogen, 2:61263 
NEUTRINO-PROTON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Ratio of neutral-current to charged-current cross sections for 
inclusive neutrino interactions in hydrogen, 2:61263 
NEUTRON DETECTION/BF3 COUNTERS 
Modified A-B remmeter with improved directional d - 
and thermal neutral sensitivity, 2:60787 (UCRL-78929 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
BF3 COUNTERS 
FISSION CHAMBERS 
Neutron diagnostic system for particle beam fusion experiments, 
2:61792 (SAND-77-0916) 
NEUTRON DIFFRACTION/ELASTIC SCATTERING 
Magnetic form factors of rare earth ions (Elastic scattering, 
renin litude), 2:61240 
IFFUSION EQUATION/FINITE ELEMENT 
METHOD 


eo element solutions of the neutron transport equation with 
lications to _— 2:59551 
NEU’ ON DIFFUSION EQUATION/ITERATIVE METHODS 
Optimal choice of the initial flux for es solutions of the 
inhomogeneous transpo: me pee be , 
NEUTRON DIFFUSION | EQ ATION/ TWO-DIMENSIONAL 
CALCULATIONS 
Ray-effect mitigation methods for two-dimensional neutron 
transport theory, 2:59552 
IN DOSIMETRY/DOSE RATES 
ma-ray flux-to-dose-rate factors, 2:61514 
NEUTRON DOSIMETRY/STANDARDS 
Neutron and -ray flux-to-dose-rate factors, 2:61514 
NEUTRON FL’ iCE/MEASURING METHODS 
Circuit designs for measuring reactor period, peak power, and 
pulse fluence on TRIGA and other pulse reactors, 2:59668 
(SAND-77-0462) 
NEUTRON LOGGING/DATA ANALYSIS 
Pulsed neutron well logging techniques, 2:58053 


Neutron and 





NEUTRON LOGGING/PULSED NEUTRON TECHNIQUES 


NEUTRON LOGGING/PULSED NEUTRON TECHNIQUES 
measuring regimes in case of pulse neutron method, 


2:60823 
—— MONITORS 
ND-770910) for particle beam fusion experiments, 


Cross sections for No(a.an ) and Nb(n,xy) reactions between 1 
and 20 MeV, 2:61392 (ORNL/TM. 5829) 
NEUTRON REACTIONS/BREAKUP REACTIONS 
Measurement of the proton spectrum from the *H(n,p)2n reaction 


at 13.98 MeV and the neutron-neutron scattering length, 2:61342 
CAPTURE 


NEUTRON REACTIONS/ 

Analysis of neutron scattering and gamma-ray production in 
experiments on nitrogen for neutron energies from 1 to 15 
2:61509 

Calculated neutron capture cross seine to the americium 

and isomeric states, 2:614 

Cross sections for gamma-ray ao ol by fast neutrons for 22 
elemenis between Z = 3 and Z = 82, 2:61356 

Epithermal neutron capture in **U, 2:61433 

Excited levels in “Cm from neutron capture y-ray 
measurements, 2:61434 

Implications of failure of Porter-Thomas statistics for light 
nuclides and its relevance to nuclear energy programs, 2:61357 


(BNL-NCS-22500) 
——— cross section measurements on 7*?Pu in the CFRMF, 
2:61431 (BNL-NCS-22500) 
Level scheme of '** Os from the (n,7) reaction, 2:61411 
Neutron ure and transmission measurements on ® Mo, °7Mo, 
133Cs M43Nd (20 eV to 1 keV: res widths, s- and p-wave 
strength functions), 2:61387 (BNL-NCS-22500 
Neutron capture cross section measurements of *’Tc up to 80 
keV, 2:61388 (BNL-NCS-22500) 
Neutron total and — cross section measurements on fission 
uce Pd, 2:61389 (BNL-NCS-22500) 
-even effects in radiative neutron capture by **Ca, **Ca and 
“Ca, 2:61375 
Resonance energies for elemental Kr bombarded with neutrons, 
2:61376 (BNI-NCS.22500) 
NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Graphical representation of neutron differential cross section data 
for reactor dosimetry applications (Fission neutrons), 2:61367 


/NDM- 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Measurements of ***U(n,3n) cross sections (14.7 to 27.0 MeV), 
2:61432 (BNL-NCS-22500) 
Simulation of (n,p) cross sections using charged particle reactions, 
2:61385 (BNL-NCS-22500 


Tritium luction from *Li(n,a) and ’Li(n,n’a) reactions 
(Samples at various radii in 30-cm radium *LiD sphere 
bens ek i 14-MeV neutrons from the center), 2:61353 (BNL- 
NEUTRON REACTIONS/COORDINATED RESEARCH 
PROGRAMS 
R to the ERDA Nuclear Data Committee, 2:61435 (BNL- 
ICS-22500 
NEUTRON REACTIONS/CROSS SECTIONS 
ENDF’/B dosimetry file for version V, 2:61496 (BNL-22300) 
Evaluated cross section libraries, 2:61323 (HEDL-TME-75-130) 
12D: code for conversion of ISOTXS structured data to DTF and 
ANISN structured tables, 2:61502 (LA-6857-MS) 
In system for production of neutronics and photonics 
i constants. Program LINEAR (Version 77-1): 
linearize data in the Evaluated Nuclear Data File/Version B 
(ENDF/B) format, - a cae his Ao A)) 
NEUTRON REACTIONS/DIFFERENTIAL CROSS SECTIONS 
Differential integral oe for testing cross section 
evaluations for fusion reactors, 2:61735 (UCRL-79452) 
Cuetiet representation of ee er ag cross erie 2 
or reactor dosimetry applications (Fission neutrons), 2:61 
(ANL/NDM-34) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Analysis of neutron scattering and y production rp 
= — ts on nitrogen for neutron energies from 1 to 15 
= structure in neutron cross sections for ®*Fe, 
Elastic and inelastic scattering differential cross sections of Mo 
isotopes for 6-MeV neutrons, 2:61390 (BNL-NCS-22500) 
Elastic neutron from distributed fusion neutrons, 
=" tritium, lithium, and multigroup rate coefficients, 
Fast neutron cross sections of vanadium and an evaluated 
neutronic file, 2:61366 (ANL/NDM-24) 


Fast neutron differential cross sections, 2:61355 (BNL-NCS-22500) 


“nalaat. = PO. ar, res width), 2:61407 


ERA Vol. 2, No. 24 


NEUTRON REACTIONS/FAST FISSION 

Californium-252 fission spectrum irradiation facility for neutron 
reaction rate measurements, 2:61448 (BNL-NCS-22500) 

Fast reactor fission yields, 2:61449 (BNL-NCS-22500) 

Fission cross sections of *°U and *®Pu averaged over **Cf 
neutron = 61446 (BNL-NCS-22500) 

Fission p in monoenergetic neutron fission of **U 
(1.5 +4 7.7 MeV), 2: e148 (BNL-NCS-22500) 

Hi ro 4 cross section ratio measurements (74! Am/*>U 
and *87Np/*5U, 0.1 to 30 MeV), 2:61441 (BNL-NCS-22500) 

Integral cross section measurements on ***Pu in the CFRMF, 
2:61431 (BNL-NCS-22500) 

Integral cross section measurements on **!Am in the CFRMF, 
2:61436 (BNL-NCS-22500) 

Measurements of the fast neutron fission cross section of >U 
(Measurements to resolve discrepancies around 0.25, 2, and 4 
a 2:61437 (BNL-NCS-22500) 

Presi neutrons from fission of 7*7Np (1.0 to 14.7 MeV), 2:61444 
(BNL-NCS-22500) 

Systematics of neutron-induced fisson cross sections over the 
energy e 0.1 MeV to 15 MeV and at 0.0253 eV , 2:61467 
(UCID-17509-1) 

NEUTRON REACTIONS/FISSION 

v bar revisited, 2:61419 

Absolute fission rates measurements in Mol-2%, 2:61465 (HEDL- 
TME-75-130) 

meas product generation rates, 2:61452 (HEDL-TME- 
75-1 

Delayed neutron s 50) uilibrium spectrum (From ***U), 
2:61450 (BNL-NCS-22 

EBR-II derived fission veld, from vanadium encapsulated fission 
monitors, 2:61462 (HEDL- TME-75-130) 

Fission fi it measurements: double energy measurements, 
2:61439 (BNL-NCS-22500) 

Fission/ milli: of #°U in BIG-10 Tests A, C, E, and B, 2:61464 
(HEDL-TME-75-130) 

Fission product reaction rates for CFRMF irradiation of 7°U, 

28U, *°Pu, and **7Np, 2:61456 (HEDL-TME-75-130) 

Fission-product reaction rates from BIG-10 Test C-ANL(74-16), 
2:61460 (HEDL-TME-75-130) 

Fission rates in BIG-10 Test C-ANL(74-16) based on K-yield 
factors, 2:61461 (HEDL-TME-75-130) 

Measurements of the neutron-induced fission cross sections of 
an" and ***U relative to 7*°U from 0.1 to 30 MeV, 

2:61 

Multilayer ionization fission chamber with cooling of the fissile 
targets down to 77°K, 2:60789 (LA-tr-77-35) 

Production rates for fission products for irradiation of 7*U, 7*U, 
239Pu, >7Np in BIG-10, 2:61457 (HEDL-TME-75-130) 

Spectral indices for BIG-10: spectrum-averaged fission cross 
section ratios for *°U, *°*U, Pu, 7°7Np, 2:61463 (HEDL- 
TME-75-130) 

Systematics of neutron-induced-fission cross sections in the MeV 


parameters for **°U (Fission widths 
between 0.1 and 30 KeV), 2:61443 (BNL-NCS-22500) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
nome state structure in neutron cross sections for **Fe, 
2:61359 
Elastic and inelastic scattering differential cross sections of Mo 
isotopes for 6-MeV neutrons, 2:61390 (BNL-NCS-22500) 
Fast neutron cross sections of vanadium and an evaluated 
neutronic file, 2:61366 (ANL/NDM-24) 
Fast neutron differential cross sections, 2:61355 (BNL-NCS-22500) 
Graphical representation of neutron differential cross section data 
for reactor dosimetry applications (Fission neutrons), 2:61367 
(ANL/NDM-34) 
Low energy neutron inelastic scattering (Aniso 
angular distribution), 2:61402 (BNL-NCS-22500 
Sample size corrections and compari of (n,n’) cross sections 
from n and y-ray detection, 2:61370 (BNL-NCS-22500) 
NEUTRON REACTIONS/NUCLEAR REACTION KINETICS 
Fission product reaction rates for ***U in NBS thermal facility, 
2:61455 (HEDL-TME-75-130) 
Fission product reaction rates for CFRMF irradiation of 2°U, 
*8U, *°Pu, and *’Np, 2:61456 (HEDL-TME-75-130) 
Fission-product reaction rates from CFRMF Tests ANL 74-7A 
and 74-7B, 2:61459 (HEDL-TME-75-130) 
Fission- uct reaction rates from BIG-10 Test C-ANL(74-16), 
2:61460 (HEDL-TME-75-130) 
Fission rates in BIG-10 Test C-ANL(74-16) based on K-yield 
a, 2:61461 nonpeer otmate 
reaction rate dosimetry 10th progress report, June 
1974-October 1975, 2:61322 (HEDL- = 75-130) 
Production rates for fission products for irradiation of =U, *U, 
3°Pu, 7Np in BIG-10, 2:61457 (HEDL-TME-75-130) 
Reaction rates for nonfission foils irradiated in BIG-10 Test E- 
ANL(74-23), 2:61371 (HEDL-TME-75-130) 


y in ™*Sm 
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Reaction rate measurements, 2:61372 (HEDL-TME-75-130) 
Reaction rate measurements in BIG-10, 2:61373 (HEDL-TME-75- 
130) 


Reaction rates for BIG-10 irradiation of nonfission foil packet, 
2:61377 (HEDL-TME-75-130) 

Some comments on measurements of reaction rates by y-ray 
spectrometry, 2:61454 (HEDL-TME-75-130) 

NEUTRON REACTIONS/RESEARCH PROGRAMS 

Neutron Physics Division progress report for period ending 
February 28, 1977, 2:61326 (ORNL-5280) 

NEUTRON REACTIONS/RESONANCE INTEGRALS 

Evaluated cross section libraries, 2:61323 (HEDL-TME-75-130) 

NEUTRON REACTIONS/SECONDARY EMISSION 

Measurement and calculation of secondary gamma rays resulting 
from exposure of Fe, Pb, and H2O to the ARERR-1 spectrum, 
2:61503 (ORNL/TM-5678) 

NEUTRON REACTIONS/THERMAL FISSION 

235U thermal neutron fission yields relative to NBS fission 
measurements Test 74-3, 2:61458 (HEDL-TME-75-130) 

Comparison of measured and calculated decay heat from products 
of **5U thermal fission, 2:61440 (BNL-NCS-22500) 

Decay heat from products of 7*°U thermal fission by fast-response 
boil-off calorimetry, 2:61445 (BNL-NCS-22500) 

Fission product reaction rates for **°U in NBS thermal facility, 
2:61455 (HEDL-TME-75-130) 

Fission-product reaction rates from CFRMF Tests ANL 74-7A 
and 74-7B, 2:61459 (HEDL-TME-75-130) 

Fission product beta and gamma energy release. Quarterly 
progress report for January-March 1977, 2:61466 (ORNL/ 
NUREG/TM-121) 

Fragment excitation energy dependence of charge- and spin- 
distribution for A = 132-134 chains of thermal neutron 7°U 
fission, 2:61471 

Systematics of neutron-induced fisson cross sections over the 
energy range 0.1 MeV to 15 MeV and at 0.0253 eV , 2:61467 
(UCID-17509-1) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Fast neutron cross sections of vanadium and an evaluated 
neutronic file, 2:61366 (ANL/NDM-24) 

Total cross section of ‘°B from 4 to 13.5 MeV., 2:61352 (BNL- 
NCS-22500) 

Total cross sections of “*Sc (400 eV to 20 keV: resonance 
parameters), 2:61368 (BNL-NCS-22500) 

NEUTRON REACTIONS/TRANSMISSION 

Precise measurement and analysis of neutron transmission through 

238, 2:61470 
NEUTRON SLOWING-DOWN THEORY 

SS neutron slowing down theory applied to resonances, 

2:5955 
NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Heating of D2 gas targets by intense tritium ion beams, 2:61802 
(LA-6821-MS) 

NEUTRON SOURCES/RESEARCH PROGRAMS 
Neutronics of a dense-plasma focus--an investigation of a fusion 


Calculation of fast breeder spectra, 2:59375 
NEUTRON SPECTROMETERS/LIQUID SCINTILLATION 
DETECTORS 
Studies of a tetralin-based scintillator with possible applications in 
neutron spectrometry, 2:60796 
NEUTRON STARS/COOLING 
Beta decay of pion condensates as a cooling mechanism for 
neutron star, 2:61159 
NEUTRON STARS/PION CONDENSATION 
Beta decay of pion condensates as a cooling mechanism for 
neutron star, 2:61159 
NEUTRON TRANSPORT/ELECTRON SPECTRA 
Measurements and calculations of the electron recoil spectra from 
gamma rays emitted by nitrogen for a 14-MeV neutron source, 
2:61510 


NEUTRON TRANSPORT/ONE-DIMENSIONAL 
CALCULATIONS 
Comparison of constrained finite elements and response matrices 
as one-dimensional transport approximations, 2:59544 
NEUTRON TRANSPORT THEORY/ASYMPTOTIC 
SOLUTIONS 
Wave propagation, the dynamics of elastic structures and stability, 
and neutron transport. Fina! report, 2:61554 (AD-A-036565) 
NEUTRON TRANSPORT THEOR Y/COMPUTER 
CALCULATIONS 
Volume calculation and geometry checking in a Monte Carlo 
transport code, 2: 61493 (UCID-17522) 
NEUTRON TRANSPORT THEOR Y/COMPUTER CODES 
SAMCEP: a correlated Monte Carlo neutron and gamma 
radiation transport code. Final report, 2:61495 (AD-A-036469) 


NEW HAMPSHIRE/POLLUTION LAWS 


TRIDENT: a two-dimensional, multigroup, triangular mesh 
a ordinates, explicit neutron Conpent code, 2:61501 (LA- 
NEUTRON TRANSPORT THEORY/DISCRETE ORDINATE 
TRIDENT di ional, multi riangular mesh 
: a two-dimensional, multigroup, t 
yi Anan explicit neutron sto sa code, 2:61501 (LA- 
NEUTRON TRANSPORT THEORY/MILNE PROBLEM 
Neutron transport in plane geometry with general anisotropic, 
pa ndent scattering, 2:61507 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
N-group neutron transport theory: a criticality problem in slab 
eometry, 2:61508 
NEUTRON TRANSPORT THEORY/RESEARCH PROGRAMS 
Transport and reactor theory. Progress report, April 1-June 30, 
1977, 2:59539 (LA-6911-PR) 
NEUTRON TRANSPORT THEORY/SCATTERING 
Neutron transport in plane geometry with general anisotropic, 
oe scattering, 2:61507 
NEUTR NSPORT THEORY/TEMPERATURE 
DISTRIBUTION 
TOSAND- 16070)” for DTF-IV (DTF-71 version), 2:61504 
(SAND 
NEUTRON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Few nucleon problem with realistic nucleon-nucleon interactions 
a 300 MeV, polarization, review), 2:61332 (LA-UR-77- 
1 
NEUTRON-NEUTRON INTERACTIONS/SCATTERING 
LENGTHS 
Measurement of the proton spectrum from the ?H(n,p)2n reaction 
at 13.98 MeV and the neutron-neutron scatterin pow an ma 
NEUTRON-NEUTRON LOGGING/PERTURBATION 
Perturbation analysis of changes in prompt fission neutron 
uranium-logging signals produced by trace neutron-absorbing 
rock constituents, 2:58456 
NEUTRON-RICH ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Explanation of the near equality of isoscalar and ses 
transition rates in neutron-excess nuclei; tion of the 
data in terms B/sub aa’/B/sub em/, 2:614 51472 (UC (UCID 17508) 
NEUTRONS 
See also COSMIC NEUTRONS 
EPITHERMAL NEUTRONS 
FAST NEUTRONS 
FISSION NEUTRONS 
NEUTRONS/LEPTONIC DECAY 
Cosmological upper bound on heavy-neutrino lifetimes, 2:61288 
NEUTRONS/MASS 
Cosmological upper bound on heavy-neutrino lifetimes, 2:61288 
NEUTRONS/NEUTRON REACTIONS 
Elastic neutron scattering from distributed fusion neutrons, 
deuterium, tritium, lithium, and multigroup rate coefficients, 
2:61337 
NEUTROPHILS/BIOLOGICAL RADIATION EFFECTS 
Correlation between the DNA content and neutrophil granulocyte 
a = ” presence of radiation pathology (X radiation, rats), 
2: 
NEUTROPHILS/PLOIDY 
Correlation between the DNA content and neutrophil gran 
size in the presence of radiation pathology (X radiation, rats), 
2:61057 
NEUTROPHILS/SIZE 
Correlation between the DNA content and neutrophil granulocyte 
= ~ ag presence of radiation pathology (X radiation, rats), 
2:610: 
NEVADA/GEOPHYSICAL SURVEYS 
Geology and test potential of Timber Mountain Caldera Area, 
Nevada. Technical letter: NTS-174, 2:60883 (USGS-474-241) 
NEVADA/GRAVITY SURVEYS 
Principal facts for eo stations in central Nevada, Nye, 
Esmeralda, Lander, Eureka, and White Pine Counties, Nevada, 
2:61112 (USGS-OFR-77-510) 
NEVADA TEST SITE/ECOLOGY 
Environmental aspects of the transuranics: a selected, annotated 
bibliography (Pu-238, Pu-239), 2:60858 (ORNL/EIS-91/V8) 
NEVADA T SITE/GEOLOGIC FAULTS 
Results from meee yy ete on Pahute Mesa, Nevada 
(os Jay a 1973 through December 1976, 2:61115 
NEVADA TEST SITE/RADIATION MONITORING 
Some design aspects of transuranic field studies, 2:60876 (BNWL- 
SA-5974(Rev.)) 
NEVADA TEST SITE/RADIONUCLIDE MIGRATION 
Movement of radioactivity deposited underground at the U.S. 
ERDA Nevada Test Site, 2:58542 
ILLUTION LAWS 
Report on construction of a solid waste energy recovery facility: 
New England regulatory guide, 2:60730 30 (NP-22273) 





NEW JERSEY/COASTAL WATERS 


NEW JERSEY/COASTAL WATERS 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
NEW JERSEY/ENVIRONMENTAL EFFECTS 
Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume II. Working 
papers, 2:60951 (NP-22013) 
NEW JERSEY/LAND POLLUTION 
Computer analysis of the spread of pollution on Long Island 
Beaches, 2:61122 (BNL-50651) 
NEW MEXICO/ENERGY SOURCE DEVELOPMENT 
Patterns of energy production in the Southwest, 2:59975 (LA-UR- 
77-685) 
NEW MEXICO/GEOTHERMAL EXPLORATION 
Preliminary study on the correlation of acoustic velocity and 
permeability in two granodiorites from the LASL Fenton Hill 
deep borehole, GT-2, near the Valles Ca'dera, New Mexico, 
2:58822 (LA-6851-MS) 
NEW MEXICO/HOT-DRY-ROCK SYSTEMS 
Hot, Dry Rock (HDR) geothermal energy: exploitation and 
exploration, 2:58873 
NEW MEXICO/INDUSTRY 
Industrial water availability, upper Colorado River system in New 
Mexico, 2:60939 
NEW MEXICO/PIPELINES 
Primary benefit cost analysis of expanding the intrastate natural 
gas pipeline system in New Mexico, 2:58398 (LA-6876-MS) 
NEW MEXICO/SALT DEPOSITS 
Salt anticlines in the Castile-Salado evaporite sequence, northern 
Delaware Basin, New Mexico, 2:61108 (SAND-77-0431C) 
NEW YORK/AIR POLLUTION ABATEMENT 
Municipal environmental conservation commissions in New York 
state. Doctoral thesis, 2:60846 (PB-266874) 
NEW YORK/COASTAL WATERS 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
NEW YORK/ENERGY POLICY 
Establishing an energy policy for New York State, 1975, 2:59993 
(NP-22214 
NEW YORK/LAND POLLUTION 
Computer analysis of the spread of pollution on Long Island 
Beaches, 2:61122 (BNL-50651) 
NEW YORK/WATER POLLUTION ABATEMENT 
Municipal environmental conservation commissions in New York 
state. Doctoral thesis, 2:60846 (PB-266874) 
ZEALAND/RESIDENTIAL SECTOR 
Costs of alternative forms of domestic energy supply: UK travel, 
2:59887 (NP-22255) 
IN MECHANICS 


See CLASSICAL MECHANICS 
NICARAGUA/ENERGY SOURCE DEVELOPMENT 
Development of geothermal resources of Nicaragua, 2:58797 
NICARAGUA/G EXPLORATIO 
Analysis and interpretation of waters and gases of the 
Momotombo field, Nicaragua, 2:58828 
NICARAGUA/GEOTHERMAL RESOURCES 
Development of geothermal resources of Nicaragua, 2:58797 
NICKEL/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
NICKEL/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78 194) 
NICKEL/CATALYTIC EFFECTS 
Alloy catalysts = monolith apt for methanation of — 
derived gases: Phase 2. Quarterly technical pro; 
January 23, 1977- April 22, 1977 rh refs; Ni; Ri “Co; Ni-Mo Ni- Moon; Ni- 
Pt; Ni-Rh; mos Co), 2:57868 (FE-1790-8) 
NICKEL/EROSIO 
Cavitation ies of face centered cubic metals, 2:60340 
NICKEL/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
NICKEL/MAGNETIC MOMENTS 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
NICKEL/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
NICKEL/PHYSICAL RADIATION EFFECTS 
—— of (conte and detrapping of helium on void nucleation, 
2:60406 (CONF-77064 1-2) 
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NICKEL/SPUTTERING 
Sputtering of adsorbed layers pee = bombardment (Cross 
sections, 100 to 1600eV), 2:60 
NICKEL/STOPPING POWER 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 
NICKEL/TOXICITY 
Toxicity of —_ mining wastes, 2:61094 
Nite aamiaaat id d f heli id nuc! 
fects oO! ani tyra of helium on void nucleation, 
2:60406 (CONE 064 
NICKEL 53/ENER ¥ LEVELS 
Nuclear data ree for A=53, 2:61364 
NICKEL 56/ENERGY 
Nuclear data sheets for A= 56, 2:61360 
NICKEL 57/ENERGY LEVELS 
Nuclear data sheets for A=57, 2:61365 
NICKEL 58/NEUTRON REACTIONS 
ENDF’/B dosimetry file for version V, 2:61496 (BNL-22300) 
NICKEL ALLOYS 
See also INCOLOY ALLOYS 
KOVAR 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CASTING 
Melting and mg | of Raney nickel alloy. R 
investigations 1977 (42% Ni-58% Al), 2: 60272 ( (PB-265928) 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with whe ye en: rts for methanation of coal- 
derived y technical 1 ag report, 
January 23 33 1 1STTLAS spi 19 1977 % _ yh Ni-MoO3;Ni- 
Pt; Ni-Rh; Ni-Ru; ), 2:57868 (FE-17 
Comparison’ of Co-Mo and Ni-W abet in Fae denitrification of 
shale gas oil, 2:58430 
NICKEL ALLOYS/CORROSION 
Corrosion considerations in alloy development (LMFBR), 2:59303 
(CONF-760503-P2) 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
eel 1, 1976-February 28, 1977 (8 refs), 2:57875 
NICKEL ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
SS vs ductile-brittle transition in an Fe-12 pct Ni alloy, 
2:6031 
NICKEL ALLOYS/ELECTRIC CONDUCTIVITY 
Magnetic and transport properties of amorphous ferro magnetic 
d-Au, Gd-Ni and Gd-Co alloys obtained by splat-cooling, 
2:60354 (CALT-822-96) 
NICKEL ALLOYS/FRACTURE PROPERTIES 
Microstructural features affecting fracture toughness of high 
strength steels, 2:60319 
Weldability of high-toughness iron - 12 percent-nickel alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
NICKEL ALLOYS/GAS TUNGSTEN-ARC WELDING 
Melting and a of Raney nickel alloy. Report of 
investigations 1977 (42% Ni-58% Al), 2:60272 (PB-265928) 
Weldability of high-toughness iron - 12 percent-nickel alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
NICKEL ALLOYS/HOT WORKING 
Weldability of high-toughness iron - 12 percent-nickel alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
NICKEL ALLOYS/HYDRIDATION 
Acoustic emissions during hydride formation, 2:60394 (SAND-77- 


0481C) 
NICKEL ALLOYS/IMPACT STRENGTH 
— and oe tines 1977 Raney nickel alloy. Report 
(42% Ni-58% Al), 2:60272 (PB-265928) 
NICKEL ALLO} ALLOYS/MAGNETIC MOMENTS 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
NICKEL ALLOYS/MAGNETIC PROPERTIES 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
An experimental study of magnetic materials and ma 
transitions. Final technical report 1 Jul 70-30 Jun 76. 2: 5:60351 
(AD-A-039898) 
NICKEL gn pte rpm pe par ney Y 
and transport properties of amorphous ferro ma; 
-Au, Gd-Ni and Gd-Co alloys obtained by a oy 
2:60354 (CALT-822-96) 
NICKEL ALLOYS/MELTING 
Melting and ae Raney nickel alloy. Report 
investigations 1977 (42% Ni-58% Al), 2:60272 (PB-265928) 





DEC. 30, 1977 


NICKEL ALLOYS/MICROSTRUCTURE 
Microstructural features affecting fracture toughness of high 
strength steels, 2:60319 
NICKEL ALLOYS/PHASE DIAGRAMS 
Diffusion paths and structures in multiphase Cu-Ni-Zn couples at 
775°C, 2:60309 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe-25 
po ro gamma prime hardened alloy, 2:60412 (WARD-AD- 
Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 
NICKEL ALLOYS/SELF-DIFFUSION_ - 
Diffusion paths and structures in multiphess Cu-Ni-Zn couples at 
775°C, 2:60309 
NICKEL ALLOYS/SWELLING 
Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 
NICKEL ALLOYS/TENSILE PROPERTIES 
Melting and casting of Raney nickel alloy. Report of 
investigations 1977 (42% Ni-58% Al), 2:60272 (PB-265928) 
Weldability of high-toughness iron - 12 percent-nickel alloys with 
reactive metal additions of titanium, aluminum, or niobium, 
2:60270 (N-77-18249) 
NICKEL ALLOYS/THERMAL EXPANSION 
Melting and casting of Raney nickel alloy. Report of 
investigations 1977 (42% Ni-58% Al), 2:60272 (PB-265928) 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICKEL BASE ALLOYS/CASTING 
Process for making ceramic molds havin. ng a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 
2:60278 
NICKEL BASE ALLOYS/CHEMICAL PREPARATION 
Some light rare earth intermetallic hydrides, 2:60402 
NICKEL BASE nate ty ae 
High-temperature corrosion, 2:60399 
NICKEL BASE ALLOYS/CORROSION PROTECTION 
High-temperature corrosion, 2:60399 
NICKEL BASE ALLOYS/CREEP 
Creep and rupture of an advanced fiber strengthened eutectic 
composite superalloy, 2:60468 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Zirconium modified nickel-copper alloy (Patent; Ni-30Cu-0.2Zr), 
2: 


:60346 
NICKEL BASE ALLOYS/MICROSTRUCTURE 
Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 
NICKEL BASE ALLOYS/NUCLEAR REACTION ANALYSIS 
Low energy p-Be nuclear reactions for depth-profiling Be in 
alloys (Segregation induced by Ni-ion bombardment), 2:60515 
(CONF-770642-10) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Void swelling and segregation in dilute nickel alloys (3.5 MeV 
58Ni* irradiation), 2:60405 (CONF-770641-1) 
NICKEL BASE ALLOYS/STABILITY 
High-temperature corrosion, 2:60399 
NICKEL BASE ALLOYS/STRESS CORROSION 
Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 
NICKEL OXIDES/MAGNETOACOUSTIC WAVES 
Microstructure and magneto-acoustic oscillations of (Cu, Co) 
nickel ferrite, 2:60441 (LBL-6095) 
NICKEL OXIDES/MICROSTRUCTURE 
Microstructure and magneto-acoustic oscillations of (Cu, Co) 
nickel ferrite, 2:60441 (LBL-6095) 
(CKEL STEELS 


(Steels containing only nickel as alloying element.) 
NICKEL STEELS/DUCTILE-BRITTLE TRANSITIONS 
Use of microstructure control to toughen ferritic steels for 
cryogenic use. I. Fe-Ni steels, 2:60298 (LBL-5767) 
(CKEL-CADMIUM BATTERIES/DESIGN 
Cylindrical electric cell (Patent), 2:59839 
Viking Lander spacecraft battery. Final report, 2:59828 (N-77- 
20557) 
NICKEL-CADMIUM BATTERIES/ELECTRODES 
Methods of producing electrodes for alkaline batteries (Patent; 
— pretreatment of nickel plaque before impregnation), 
2:59860 


NICKEL-CADMIUM BATTERIES/FABRICATION 
Sintered porous plaque battery plates and method of making same 
(Patent), 2:59862 
NICKEL-CADMIUM BATTERIES/PLATES 
Sintered porous plaque battery plates and method of making same 
(Patent), 2:59862 


NIOBIUM/PHYSICAL RADIATION EFFECTS 


NICKEL-CADMIUM BATTERIES/TESTING 
= spacecraft battery. Final report, 2:59828 (N-77- 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/GAS TUNGSTEN-ARC 
WELDING 
Elevated-temperature fatigue characterization of transition joint 
weld metal and composite material in support of LMFBR steam 
generator development, 2:60268 (CONF-770524-3) 
NICKEL-CHROMIUM STEELS/PHYSICAL RADIATION 
EFFECTS 


Effect of solute additions on the swelling of an Fe-7.5 Cr-20 Ni 
alloy, 2:60408 (CONF-770641-5) 
NICKEL-HYDROGEN BATTERIES/ANODES 
Selection of the negative electrode for the nickel-hydrogen 
secondary cell (H2/KOH/NiOOH), 2:59858 
NICKEL-HYDROGEN BATTERIES/PERFORMANCE 
Rechargeable metal oxide-hydrogen cells. Research and 
development technical report (~ 1 Ah), 2:59827 (AD-A- 
036280) 
NICKEL-ZINC BATTERIES/ANODES 
Rechargeable nickel-zinc battery (Patent; improved zinc electrode 
construction), 2:59836 
NICKEL-ZINC BATTERIES/DESIGN 
Rechargeable nickel-zinc battery (Patent; improved zinc electrode 
construction), 2:59836 
NICKEL-ZINC BATTERIES/ELECTRODES 
Methods of producing electrodes for alkaline batteries (Patent; 
oxidative pretreatment of nickel plaque before impregnation), 
2:59860 
NICOTINIC ACID/RADIOSENSITIVITY EFFECTS 
Nicotinic acid and neostigmine induced alteration of early 
postradiation structural and functional changes in tRNA and 
aminoacyl-tRNA synthetases (X radiation, rats), 2:61048 
NIGER RIVER/PETROLEUM DEPOSITS 
Petroleum geology of the Niger Delta, 2:58086 
NIGERIA/GEOLOGIC STRUCTURES 
Petroleum geology of the Niger Delta, 2:58086 
NIGERIA/PETROLEUM DEPOSITS 
Prepared comments or oil discoveries, 2:58107 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Damage of a candidate CTR material in a high energy fluence 
deuterium plasma, 2:61810 
Effects of irradiation on swelling and microstructural stability of 
precipitation strengthened alloys, 2:60411 (WARD-AD-2045-4) 
Effects of neutron irradiation on mune and mechanical 
properties of Nimonic PE-16, 2:60265 
NINE MILE POINT-1 REACTOR/REACTOR OPERATION 
Plant computer-aided management concept, 2:59153 
NINE MILE POINT-1 REACTOR/THERMAL EFFLUENTS 
Heat transfer from thermal effluent, 2:59654 
NINE MILE POINT-2 REACTOR/REACTOR OPERATION 
Plant computer-aided management concept, 2:59153 
NINE MILE POINT-2 REACTO EFFL 
Heat transfer from thermal effluent, 2:59654 
NIOBATES/BAND THEORY 
Band calculations on ferroelectric and piezoelectric solids. Final 
report Mar 75-Jun 76 (Lithium niobate), 2:60455 (AD-A- 
040080 


NIOBIUM/ATOM COLLISIONS 
Computer studies of the scatterin, — of low energy hydrogen ions 
from polycrystalline solids, 2: 
NIOBIUM/DEBYE-WALLER F. FACTOR 
Debye-Waller factor and x-ray characteristic temperature:of 
metals in the Y-Pd series, 2:60371 
NIOBIUM/HYDRIDATION 
Acoustic emissions during hydride formation, 2:60394 (SAND-77- 
0481C) 
Effects of hydrogen on the single crystalline elastic constants of 
niobium, 2:60453 (IS-T-759) 
NIOBIUM/ION COLLISIONS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Fae tng lines), 2:61198 
NIOBIUM/ION ATION 
Meh 2 d = of He trapping in niobium (9- and 15 
He* ), 2:61 
Pane A electron Oo pg py on helium implanted niobium 
1 


NIOBIUM, PHASE TR TRANSFORMATIONS 
Low-temperature (to 15 K) conductivity of the compound Nb-H, 
2:60369 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
High dose He* bombardment of niobium at 800° to 1400°C, 
2:60422 





NIOBIUM 93 TARGET/NEUTRON REACTIONS 


Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 

Transmission electron microscopy on helium implanted niobium 

7 


tensile specimens, 
NIOBIUM 93 TARGET/NEUTRON REACTIONS 
Cross sections for the Nb(n,xn) and Nb(n,xy) reactions between 1 
and 20 MeV, 2:61392 (ORNL/TM-5829) 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
NIOBIUM 94/ENERGY LEVELS 
Low-lying levels _—— 2:61384 (BNL-NCS-22500) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CHEMICAL REACTIONS 
Reduction of AlsOs in niobium-lithium systems at 1000°C, 2:60535 
(ORNL/TM-5828) 
NIOBIUM ALLOYS/CRITICAL CURRENT 
Effect of irradiation on the critical currents of alloy and 
compound superconductors, 2:60409 (CONF-770649-2) 
NIOBIUM ALLOYS/ELECTRICAL PROPERTIES 
NbsSn conductors for ac power transmission: electrical and 
hanical characteristics, 2:60322 (BNL-22962) 
NIOBIUM ALLOYS/GAS TUNGSTEN-ARC WELDING 
Elevated-temperature fatigue characterization of transition joint 
weld metal and composite material in support of LMFBR steam 
generator development, 2:60268 (CONF-770524-3) 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 
NbsSn conductors for ac power transmission: electrical and 
mechanical characteristics, 2:60322 (BNL-22962) 
NIOBIUM ALLOYS/MELTING POINTS 
Directionally solidified in situ metal matrix composites. Part 2. 
Final report (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 
036385) 
NIOBIUM ALLOYS/OXIDATION 
Directionally solidified in situ metal matrix composites. Part 2. 
Final report (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 


036385) 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Effect of irradiation on the critical currents of alloy and 
compound superconductors, 2:60409 (CONF-770649-2) 

Thermal Shock Experiment (TSEX): a "proof-of-principle”’ 
evaluation of the use of electron beam heating to simulate the 
thermal mechanical environment anticipated for the first wall of 
the Reference Theta-Pinch Reactor (RTPR), 2:61803 (LA-6861- 


MS) 
NIOBIUM BASE ALLOYS/FABRICATION 
Method for preparing superconductors (Patent), 2:60283 
Method for the manufacture of a superconductor (Patent; NbsSn 
and V3Gp), 2:60277 
NIOBIUM BASE ALLOYS/TENSILE PROPERTIES 
Evaluation of large, multifilament NbsSn conductors with a new 
12-Telsa tensile test ———. 2:60332 (UCRL-79192) 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
bap erin e a and the structural transition in 
the A-15 lattice, 2:60380 
NIOBIU HYDRIDES/ELASTICITY 
Effects of hydrogen on the single crystalline elastic constants of 
niobium, 2:60453 (IS-T-759) 
NIOBIUM IONS/EMISSION SPECTRA 
== + transitions in highly charged Cu- and Zn-like ions, 
NIOBIUM OXIDES/CHEMICAL PREPARATION 
Production and ies of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
NIOBIUM OXIDES/COLOR 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
NIOBIUM OXIDES/ELECTRIC CONDUCTIVITY 
Production and ies of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
NIOBIUM OXIDES/HARDNESS 
Production and ies of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
NIOBIUM OXIDES/MELTING POINTS 
Production and ies of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TES/METABOLISM 
Nitrate ion and strontium accumulation. Final report, 1 
August 1973-31 December 1976 (**Ca and *Sr tracers in 
agricultural ts), 2:61013 (ORO-2410-41) 
NITRATES ABSORPTION 
Nitrate ion and strontium accumulation. Final report, 1 
August 1 3-31 December 1976 (*°Ca and ®Sr tracers in 
agricultural plants), 2:61013 (ORO-2410-41) 
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NITRIC ACID/PHOTOCHEMISTRY 
Calculation of selected photolytic rate constants over a diurnal 
. a computer algorithm, 2:60844 (PB-266739) 
NITRIC OXIDE/RADIOLYSIS 
Free-radical chain formation of siloxanes in the radiolysis of 
monosilane-nitric oxide mixtures (y rays), 2:60574 
NITRIDES/CRYSTAL GROWTH 
Single — growth of rare earth intermetallic compounds, 
2:60437 
NITRIDES/VOLATILITY 
Experimental determination of Wilson parameters, 2:58332 
NITRITES 


See NITROUS ACID 
NITROGEN/CHEMICAL REACTIONS 
Ab initio calculations of the minimum energy path in the doublet 
surface for the soeetion N(*S)+0.(?=~/sub g/) NO(?Pi/sub u/ 
) +O(*P) , 2:60537 
NITROGEN/ELECTRON CHANNELING 
Microwave cross section of an ionized channel, 2:61492 (UCID- 
17238(Rev.1)) 
NITROGEN/FLUORESCENCE 
Kinetics studies of Ne-N2 by proton excitation, 2:61220 
NITROGEN/ION-MOLECULE COLLISIONS 
Kinetics studies of Ne-N2 by proton excitation, 2:61220 
NITROGEN/NEUTRON REACTIONS 
Analysis of neutron scattering and gamma-ray production integral 
—— on nitrogen for neutron energies from 1 to 15 MeV, 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
NITROGEN/NEUTRON TRANSPORT 
Measurements and calculations of the electron recoil spectra from 
— . rays emitted by nitrogen for a 14-MeV neutron source, 
2:61510 


NITROGEN/NEUTRON TRANSPORT THEORY 
Analysis of neutron scattering and gamma-ray production inte 
— on nitrogen for neutron energies from 1 to 15 MeV, 
2:61 
NITROGEN/RADIATION TRANSPORT 
Microwave cross section of an ionized ieee: 2:61492 (UCID- 
17238(Rev.1)) 
NITROGEN/REMOVAL 
Catalysts for bg ray coal-derived liquids. Quarterly report, 
December 9, 1976-March 8, 1977 (6 refs; Ni--Mo; Co--Mo), 
2:57844 (FE-2011-7) 
Comparison of CoM and Ni-W catalysts in the denitrification of 
shale gas oil, 2:58430 
Removal of sulfur from carbonaceous fuel (Patent), 2:57848 
NITROGEN 12/BETA-PLUS DECAY 
B spectra of **B and "N reanalyzed, 2:61344 
NITROGEN 13/ENERGY-LEVEL TRANSITIONS 
Electromagnetic transitions in ‘°C and ‘N, 2:61347 
NITROGEN 14 REACTIONS 
Interactions of 2.1 GeV/n ‘He, '*C, '*N and '*O nuclei in 
emulsion (Angular distribution, fragmentation topology, mean 
free paths), 2:61266 (AED-Conf-75-696-000 
NITROGEN 14 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Levels in ** Yb from ‘Lu decay, 2:61399 
NITROGEN 14 REACTIONS/FUSION REACTIONS 
Ti tt Hartree-Fock calculations for *N + ?#C 
reactions, 2:61346 
NITROGEN COMPOUNDS/BOND ANGLE 
TROUEN C ressure neutron diffraction study of SizN2O, 2:60486 
NITROGEN COMPOUNDS/BOND LENGTHS 
pressure neutron diffraction study of SizN2O, 2:60486 
NIT OGEN COMPOUNDS/LATTICE PARAMETERS 


renee neutron diffraction study of SigN2O, 2:60486 
EN DIOXIDE/BIOLOGICAL EFFECTS 


Effects of atmospheric pollutants on human physiologic function. 
Final report 1 Jun 71 Jun 76, 2:61097 (PB-265846) 
NITROGEN DIOXIDE/PHOTOCHEMISTRY 
Calculation of selected photolytic rate constants over a diurnal 
AL —— algorithm, 2:60844 (PB-266739) 
NITR IONS/ION-ATOM COLLISIONS 
ee and impact-ionization cross sections for fully and 
x 10 positive ions colliding with atomic hydrogen 
nin BX 18h cm/s), 2:61226 


a San NITRIC OXIDE 
NITROGEN DIOXIDE 

Survey of emissions control and combustion equipment data in 
industrial process heating. Final report Jun 1974-Nov 1975, 
2:60840 (PB-263453) 
NITROGEN New seme fee wey non 
combustion. Quarterly report, October-December 
“ste 2 S004 (ERDA-76-94/4) 





DEC. 30, 1977 


NITROGEN OXIDES/PHOTOIONIZATION 
Photoionization of N2O: Mechanisms of photoionization and ion 
dissociation, 2:61189 
NITROGEN OXIDES/REMOVAL 
Energy cost of NOx control, 2:59009 
we rAd removing nitrogen oxide from a waste gas (Patent), 
NITROUS ACID/PHOTOCHEMISTRY 
Calculation of selected photolytic rate constants over a diurnal 
range. a computer algorithm, 2:60844 (PB-266739) 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION/POLLUTION CONTROL 
Emissions from compressor stations, 2:58313 
NOK-1 REACTOR 
See BEZNAU-1 REACTOR 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPH 
Non-destructive testing (CANDU), 2: riots (CONF-7511135- 


(Summ.)) 
NONDESTRUCT IVE TESTING/RESEARCH PROGRAMS 
Nondestructive testing development program quarterly progress 
report for period ending June 30, 1977 (LMFBR), 2:5933 
(ORNL-5322) 
NONDESTRUCTIVE TESTING/TOMOGRAPHY 
Neutron tomography investigations at the Missouri University 
Research Reactor, 2:59679 
NON-EQUILIBRIUM PLASMA/LASER-RADIATION HEATING 
Propagation of highly aberrated laser beams in nonquadratic 
plasma waveguides, 2:61571 
NON-EQUILIBRIUM PLASMA/NONLINEAR PROBLEMS 
Nonlinear wave coupling to a plasma of enhanced electron 
temperature, 2:61715 
NON-EQUILIBRIUM PLASMA/POPULATION DENSITY 
Instantaneous population densities of the excited levels of 
hydrogen atoms and hydrogen-like ions in plasmas, 2:61647 
NON-EQUILIBRIUM PL«.SMA/SHORT WAVE RADIATION 
Nonlinear wave co’ _ to a plasma of enhanced electron 
temperature, 2:6171 
NORTH AMERICA 
See also CANADA 
MEXICO 
USA 
NORTH AMERICA/OIL FIELDS 
Comparative study of the formation and expulsion of petroleum in 
diverse geologic provinces, 2:58083 
NORTH DAKOTA/ENERGY SUPPLIES 
Petroleum supply alternatives for the Northern Tier states through 
1980, 2:58275 (FEA/H-77/183) 
NORTH DAKOTA/LAND USE 
Water resource development: problem or promise (North 
Dakota), 2:60935 
NORTH DAKOTA/WATER RESOURCES 
Water resource development: problem or promise (North 
Dakota), 2:60935 
NORTH SEA/GEOMORPHOLOGY 
Oil and gas developments in the North Sea, 2:58102 
NORTH SEA/NA GAS DEPOSITS 
Frigg gas field, 2:58367 
Oil and gas developments in the North Sea, 2:58102 
Petroleum and natural gas exploration in the North Sea: problems 
and expectations, 2:58051 
NORTH S OFFSHORE DRILLING 
Deep water engineering in the North Sea. I. Drilling and 
production platforms with particular reference to Forties field, 
2:60749 
NORTH SEA/OFFSHORE PLATFORMS 
Thistle A installation defies North Sea winter, 2:58137 
NORTH SEA/PETROLEUM DEPOSITS 
Oil and gas developments in the North Sea, 2:58102 
Petroleum and natural gas exploration in the North Sea: problems 
and expectations, 2:58051 
NORTH S IP 
Deep water pape in the North Sea. II. Laying of large 
diameter pi water, 2:60633 
NORTH SEA/ ORA E FACILITIES 
Procedure for storage of oil produced at great depth at sea, 
2:58351 
NORTH SEA/WELL DRILLING 
Drilling operations in the North Sea, 2:58174 
NO IRELAND 
See UNITED KINGDOM 
NORTHERN RHODESIA 
See ZAMBIA 
NORTHERN STATES MONTICELLO REACTOR 
See MONTICELLO REACTOR 
NORTHWEST TERRITORIES/NATURAL GAS DEPOSITS 
Innovations in petroleum exploration in the high Arctic, 2:58113 


NUCLEAR ENGINEERING/EDUCATION 


Oil and gas developments in Arctic North America, 2:58105 
Hay eee and hydrocarbon occurrence: 


Organic matter, 
Mackenzie Delta, 
Structural features and hydrocarbon deposits in the Mackenzie 
Delta, 2:58090 
NORTHWEST TERRITORIES/PETROLEUM DEPOSITS 
Innovations in petroleum exploration in the high Arctic, 2:58113 
Oil and gas developments in Arctic North America, 2:58105 
Organic matter, compaction history, and hydrocarbon occurrence: 
Mackenzie Delta, ada, 2:58082 
Structural features and hydrocarbon deposits in the Mackenzie 
Delta, 2:58090 
NORWAY/NATURAL GAS INDUSTRY 
> acai in offshore development and production, 
2:58028 


NORWAY/PETROLEUM INDUSTRY 
Norway--progress in offshore development and production, 
2:58028 
NOSE CONES/HEATING 
Simulation of the backface heating in carbon heatshields, 2:60493 
(SAND-76-9101C) 
NOVO VORONEZH-1 REACTOR 
See WWER-] REACTOR 
NOVO VORONEZH-2 REACTOR 


NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES 
See also JET DRILLS 
NOZZLES/CRACKS 
Interim technical report on BWR feedwater and control rod drive 
return line nozzle cracking, 2:59142 (NUREG-0312) 
NOZZLES/OPERATION 
Atomization of oils by swirl spray pressure nozzles, 2:58325 
NOZZLES/PERFORMANCE 
Flow of liquid from external cylindrical nozzles with conical 
inlets, 2:58318 
NJRESONANCES 
See also DELTA-1236 RESONANCES 
NUCLEAR DATA COLLECTIONS 
Applied nuclear data research and development. Progress report, 
January 1-March 31, 1977 (Los Alamos Nuclear Data Group), 
2:61324 (LA-6893-PR) 
SENDIN and SENTINEL: two omer codes to assess the 
effects of nuclear data changes, 2:59541 (ORNL/TM-5946) 
NUCLEAR DATA COLLECTIONS/ACCURACY 
Analysis of sensitivity of PWR fuel cycle costs to uncertainties in 
nuclear data, 2:59171 (BNL-NCS-22500) 
NUCLEAR EMULSIONS/ALPHA REACTIONS 
Non-peripheral collisions of heavy ions in nuclear emulsion (0.2 to 
2.1 GeV/A), 2:61391 (LBL-6562) 
NUCLEAR EMULSIONS/ARGON 40 REACTIONS 
Non-peripheral collisions of heavy ions in nuclear emulsion (0.2 to 
2.1 GeV/A), 2:61391 (LBL-6562) 
NUCLEAR EMULSIONS/OXYGEN 16 REACTIONS 
Non-peripheral collisions of heavy ions in nuclear emulsion (0.2 to 
2.1 GeV/A), 2:61391 (LBL-6562) 
NUCLEAR EMULSIONS/PION MINUS REACTIONS 
Angular distributions of secondary particles in proton-nuclear 
interactions at 400 GeV/c, 2:61270 
NUCLEAR EMULSIONS/PROTON REACTIONS 
Angular distributions of secondary ae in proton-nuclear 
interactions at 400 GeV/c, 2:61270 
NUCLEAR ENERGY/BUDGETS 
ERDA Authorization Act of 1978: civilian nuclear energy 
applications. Report together with additional views to 
accompany S. 1811 submitted to the Ninety-Fifth Congress, 
First Session, 2:59940 
NUCLEAR ENERGY/ENERGY POLICY 
U.S. is still pursuing advanced nuclear techno! 
NUCLEAR ENERGY/GOVERNMENT POLI 
Energy conservation: responsibilities of government, 2:58308 
NUCLEAR ENGINEERING 
Experience in reactor research and development programs as 
educational systems for thermohydraulic engineering, 2:59494 
NUCLEAR ENGINEERING/EDUCATION 
Do nuclear engineering educators have a special responsibility, 
2:59504 


, 2:59995 


Manpower training approach in the Atomic Energy Organization 
of Iran, 2:59505 

Nuclear education at the Spanish Polytechnical Universities: 
present situation and future perspectives, 2:59501 

Nuclear research and education in Spain, 2:59508 

Nuclear science training in Sri Lanka, 2:59507 
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Nuclear technology education and training in Libya, 2: 59506 
Practical training and education for nuclear power engineers in 
rapidly industrializing countries, 2:59503 
Transferring concepts in nuclear technology with computer- 
enerated films, 2:59502 
NUCLEAR ENGINEERING/INTERNATIONAL 
COOPERATION 
Cooperative venture in the research and engineering field between 
France and foreign countries, 2:59486 
NUCLEAR EXPLOSIONS 
See also RIO BLANCO EVENT 
UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 
Transient radiated fields from sources located on a planar surface. 
Final report, 2:60832 (AD-A-036478) 
NUCLEAR EXPLOSIONS/MATHEMATICAL MODELS 
A modified pressure-im a) blast damage model. Final report, 
2:60829 (AD-A-036196 
NUCLEAR EXPLOSIONS/SCALING LAWS 
Experimental determination of scaling laws for contained and 
cratering explosions. Technical report, 2:60830 ee 
NUCLEAR EXPLOSIONS/SEISMIC DETECTIO 
Improved procedures for determining seismic ae depths from 
depth phase information. Quarterly report 1 Jul-30 Sep 1976, 
2:60831 (AD-A-036443) 
NUCLEAR EXPLOSIONS/SITE SELECTION 
Geology and test potential of Timber Mountain Caldera Area, 
Nevada. Technical letter: NTS-174, 2:60883 (USGS-474-241) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/COMPUTERS 
Availability analysis for high reliability computer systems in 
nuclear facilities, 2:58555 (LA-UR-1394) 
NUCLEAR FACILITIES/ENVIRONMENT 
Implementation of environmental programs for surveillance of 
nuclear installations, 2:59652 
NUCLEAR FACILITIES/OPERATION 
Report to Congress on abnormal occurrences, January-March 
1977, 2:59406 (NUREG-0090-7) 
NUCLEAR FACILITIES/PERSONNEL 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 
Retraining and requalification of reactor operators and supervisors 
of ERDA-owned reactors, 2:59043 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 
NUCLEAR FACILITIES/RADIATION HAZARDS 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 
NUCLEAR FACILITIES/RADIATION PROTECTION 
Past, present, and future radiation protection trends in Iran, 
2:59783 
—. and regulations in the USA and Germany, 
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NUCLEAR FACILITIES/SABOTAGE 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 
NUCLEAR FACILITIES/SAFEGUARDS 
Nuclear safeguards, 2:58552 (CONF-760744-) 
Safeguards material control at licensed processing facilities 
(Sum: of LLL presentations at NRC contractors review, 
Feb. 2-3, 1977), 2: 38560 (UCID-17525-77-1) 
NUCLEAR FACILITIES/SECURITY 
American national standard physical protection of special nuclear 
material within a facility, 2:58565 
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“ of a streamer chamber to study particle-nuclei interactions, 


NUCLEAR FUELS 
See also FUEL ELEMENTS 
MOLTEN SALT FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/BURNUP 
Nondesctructive burn-up verification of EK-10 fuel, by Ge(Li) 
gamma-ray spectrometry, 2:59615 
NUCLEAR FUELS/CRITICALITY 
Effect of fixed and soluble neutron absorbers on the criticality of 
uranium-plutonium systems, 2:59547 
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Uranium supply and nuclear reactor fuel efficiency, 2:58501 
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Release of radioiodine from neutron-irradiated uranium dioxide 
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NUCLEAR FUELS/NONDESTRUCTIVE ANALYSIS 
Dry, le calorimeter for nondestructive measurement of the 
activity of nuclear fuel (Patent), 2:58564 
NUCLEAR FUELS/QUALITY ASSURANCE 
Fission and non-fission foil material acquisition and quality 
assurance, 2:59612 ne per nay, 
NUCLEAR FUELS/RESEARCH PROGRAMS 
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Nondesctructive burn-up verieation of EK-10 fuel, by Ge(Li) 
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Uranium dence and the —~ problem, 2:59937 

NUCLEAR USTRY/MANPOWER 
Experience with education and training on the job, 2:59478 
Manpower requirements for nuclear power programs and 

associated training pro , 2:59476 
NUCLEAR INDUSTRY 
Community colleges are sources for nuclear technicians: a case 
report, 2:59052 
Education and training on the job, 2:59069 
Experience in the transfer of nuclear techology, 2:59477 
—— with education and training on the job, 2:59478 
— and certification of nondestructive testing personnel, 
yy 59571 (CONF-7511135-(Summ.)) 

NUCLEAR INDUSTRY/PLANNING 
Development of a su; wT. industrial infrastructure, 2:59089 

NUCLEAR INDU: /PROCESS CONTROL 
The market for process control instrumentation in France. 

Foreign market survey report, 2:60817 (DIB-77-07-513) 
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Quality assurance, 2:59419 
Quality assurance as a means of nuclear technology transfer, 
2:59420 
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indoctrination for personnel, 2:59422 

Quality assurance training, 2:59425 
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synergetic effects (Dynamics of radioactive effluent discharge 
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NUCLEAR INDUSTRY/TECHNOLOGY TRANSFER 
Need bend standards and standardization in nuclear technology, 
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NUCLEAR INDUSTRY/TECHNOLOGY UTILIZATION 
Human survival depends on nuclear power, 2:59938 

NUCLEAR INDUSTRY/TRADE 
Nuclear technology export and nonproliferation of nuclear 

weapons, 2:58551 
U.S. nuclear export policy, 2:59427 
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—- problems in connection with nuclear power stations, 
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NUCLEAR MATERIALS DIVERSION 
Uranium dependence and the proliferation problem, 2:59937 

NUCLEAR MA’ MANAGEMENT 
IAEA's activities in safeguarding nuclear materials and in 

developing internationally acceptable safety codes and guides 
for nuclear power plants, 2:59426 
Uranium dependence and the proliferation problem, 2:59937 
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Overview of the SECOM II communications system, 2:58557 

(SAND-77-0715) 

NUCLEAR MATERIALS ~ > aaa 
NONDESTRUCTIVE ANALYS 
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REGULATIONS 
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NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Nuclear —— 2:58552 (CONF-760744-) 

NUCLEAR MATTER/PION CONDENSATION 
Influence of 7 condensate on single-nucleon absorption of slow 
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S wate and pion condensation, 2:61475 

NU TTER/SHOCK WAVES 

Width of compression-wave front in nuclear matter, 2:61477 

NUCLEAR MATTER/WEIZSAECKER FORMULA 
Calculation of the Weizsacker mass-formula ‘ee on the 

basis of the consistency conditions, 2:6147 
MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOLOGY 


formance based regulation development, 2:58562 
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RADIOPHARMACEUTICALS 
RADIOTHERAPY 
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medicine, and radiation therapy. Volume II. Photographic 
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A Dility survey on nuclear power plant siting and nuclear energy 
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Sociopolitical ramifications of nuclear energy centers, 2:59635 
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Central Bureau for Nuclear Measurements, Geel, Belgium. 
Nuclear data progress report 1976, 2:61325 (NEANDC(E)- 
182U(Vol.3)) 

E-Division activities report: FY 1977 (Lawrence Livermore 
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Promise and problems of nuclear energy, 2:59064 
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National energy policy, 2:59936 
NUCLEAR POWER/GOVERNMENT POLICIES 
Energy in Bangladesh: development and peaceful uses, 2:59452 
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technology, 2:59800 

Public acceptance of nuclear technology in the developing 
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Public acceptance dimensions of nuclear technology transfer in 
the Philippines, 2:59796 

Public acceptance of nuclear development in Spain, 2:59797 

Public acceptance of nuclear power, 2:59798 

Public acceptance of nuclear power development in Japan, 
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NUCLEAR POWER PLANTS 
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Problems of implementation of the first nuclear power plant in 
developing countries with particular reference to Egypt, 
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Report on nuclear power plant delays in New England, 2:59399 
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NU LEAR POWER PLANTS/COMPUTERS 

Documentation of utility experience with process computers in 
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Saeed wer plant cooling system selection, 2:59458 
NUCLEAR POWER PLANTS/CONSTRUCTION 
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Nuclear plant reliability data collection and reporting system, 
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Effects of nuclear electromagnetic pulse (EMP) on nuclear power 
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Status of fission power, 2:59939 
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Safety-related control air systems, 2:59433 
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Assessment of impacts and the preparation of environmental 
impact statements for the licensing of nuclear power plants, 
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Integral fuel and waste management schemes for the 
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Nuclear fuel fabrication and related technology transfer in 
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Integral fuel and waste management schemes for the 
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User-oriented document management system for a nuclear power 
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Analysis of the California nuclear power plants initiative, 2:59444 
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nuclear generating station, 2:59117 
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technology transfer, 2:59079 
Engineering and construction, including management, 2:59090 
—e tasks and project handling by foreign and local teams, 
Impiementation of nuclear power, 2:59091 
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Planning for nuclear tage of 
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Nuclear power plant construction licensing and ae 2:59101 
NUCLEAR POWER PLANTS/MODIFICATIONS 

Station modification during plant startup and operation, 2:59059 
NUCLEAR POWER PLANTS/NUCLEAR INSURANCE 

——- problems in connection with nuclear power stations, 


NUCLEAR POWER PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
IAEA's activities in safeguarding nuclear materials and in 
developing internationally acceptable safety codes and guides 
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NUCLEAR POWER PLANTS/NUCLEAR PARKS 
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NUCLEAR POWER PLANTS/PERFORMANCE 
Performance analysis of nuclear power plants from operating 
experience data, 2:59058 
NUCLEAR POWER PLANTS/PERSONNEL 
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Duke Power Company experience with testing and guidelines, 
2:59388 (EPRI-SR-28) 
Effective operator selection for fossil fuel and nuclear power 
lants, 2:59395 (EPRI-SR-28) 
Effective retraining: is it possible, 2:59040 
Fire brigade organization and training at nuclear plants, 2:59055 
Florida Power and Light Nuclear Power Engineering Training 
Program, 2:59053 
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Licensed operator requalification: Boon or Boondoggle, 2:59041 
ay development for the nuclear power program in India, 
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Manpower training for nuclear power programs in developing 
countries, 2:59446 
NRC review of licensed operator requalification programs, 
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Ps es 
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Training programs inspections, 2:59056 
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Role of a regional nuclear research center in implementing nuclear 
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CIRCUITS 
Benchmark problem solutions employed for verification of the 
WECAN computer program, 2:59579 (WCAP-8929) 
NUCLEAR POWER ag nln ama OPINION 
Status of fission power, 2:599 
NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
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Decontamination and disposal of contaminated spent fuel storage 
racks, 2:59651 
Economic evaluation of high-density storage alternatives, 2:59583 
Remote underwater rack removal and installation, 2:59582 
NUCLEAR POWER PLANTS/STANDARDIZATION 
Duplicate plants: one approach to standardized licensing that 
works, 2:59440 
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Status of fission power, 2:59939 
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Thermal energy storage and utilization system, 2:59600 
NUCLEAR POWER PLANTS/VALVES 
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OAK RIDGE NATIONAL LABORATORY 
See ORNL 
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Technical and economic feasibility of ocean thermal energy 

conversion (Review), 2:58654 

OCEAN THERMAL ENERGY CONVERSION/ 
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Coastal effects of offshore energy systems. An assessment of oil 
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a subsea nuclear power plant, 2:59773 
OFFSHORE NUCLEAR POWER PLANTS/REACTOR 
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2:58162 
OFFSHORE PLATFORMS/CORROSION PROTECTION 
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Deep water engineering in the North Sea. I. Drilling and 
production platforms with particular reference to Forties field, 
2:60749 
Nine subsea wells for Brazil's Garoupa field, 2:58136 
OFFSHORE PLATFORMS/OPERATION 
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Utilization of articulated columns in exploitation of marine 
petroleum deposits, 2:58192 
OFFSHORE PLATFORMS/TECHNOLOGY ASSESSMENT 
French research effort in offshore petroleum technology, 2:58048 
OFFSHORE PLATFORMS/USES 
Utilization of articulated columns in exploitation of marine 
petroleum deposits, 2:58192 
OFFSHORE SITES/TELEMETRY 
Critical choices for oceanographic data acquisition and telemetry 
systems, 2:60814 (BNL-22871) 
OHIO/ENERGY SUPPLIES 
Energy constraints in Ohio with special reference to their impact 
on the Ohio real estate industry, 2:59907 
OHIO/LAND USE 
Energy constraints in Ohio with special reference to their impact 
on the Ohio real estate industry, 2:59907 
OHIO STATE UNIVERSITY REACTOR 
See OSUR REACTOR 
OIL FIELDS/AUTOMATION 
Improved production results from careful selection of automation 
system end devices, 2:58190 
Technical and economic criteria of oil and gas field automation, 
2:58187 
OIL FIELDS/DATA PROCESSING 
Some problems and a suggestion for making a daily report on oil 
and gas output of an oil field--2, 2:58150 
OIL FIELDS/EXPLOITATION 
Oil exploitation in the Gulf of Guinea by the Elf Aquitaine group, 
2:58050 
OIL FIELDS/GEOCHEMICAL SURVEYS 
Comparative study of the formation and expulsion of petroleum in 
diverse geologic provinces, 2:58083 
OIL FIELDS/GEOLOGICAL SURVEYS 
Comparative study of the formation and expulsion of petroleum in 
diverse geologic provinces, 2:58083 
OIL FIELDS/GEOLOGY 
Structural settings for giant oil and gas fields, 2:58076 
OIL FIELDS/MATHEMATICAL MODELS 
Mathematical simulation model describing Iranian fractured 
reservoirs and its application to Haft Kel field, 2:58116 
OIL FIELDS/REMOTE CONTR 
Remote operation of oil and 
OIL FIELDS/WELL SPACING 
Estimation of residual oil after water flooding when spacing the 
wells at different distances, 2:58183 
OIL FURNACES/AIR POLLUTION CONTROL 
Particulate matter from oil burning boilers and furnaces: possible 
control programs for cities and states, 2:60741 
OIL FURNACES/BURNERS : 
Oil burner for NO/sub x/ emission control (Patent), 2:60736 
OIL SAND DEPOSITS/EXPLOITATION 
Oil sands: Canada’s first answer to the energy shortage, 2:58415 


OL 
fields, 2:58188 
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OIL SAND DEPOSITS/IN-SITU COMBUSTION 
Recovery of viscous oil by unheated air injection, followed by in 
situ combustion (Patent), 2:58416 
OIL SANDS/COKING 
Flexicoking: clean products from dirty feeds, 2:58419 
OIL SANDS/IN-SITU COMBUSTION 
In situ recovery of fossil energy resources, 2:58426 
Recovery of oil from Athabasca oil sands and from heavy oil 
deposits of northern Alberta by in-situ methods, 2:58420 
OIL SANDS/IN-SITU RETORTING 
In situ recovery of fossil energy resources, 2:58426 
OIL SANDS/PRODUCTION 
Some geological and political considerations regarding future 
production of domestic fossil fuel energy resources, 2:60007 
(CONF-760744-) 
OIL SANDS/RESEARCH PROGRAMS 
In situ recovery of fossil energy resources, 2:58426 
OIL SANDS/SOLVENT EXTRACTION 
Tar sands extraction process (Patent), 2:58428 
OIL SANDS/STEAM INJECTION 
Method for recovering viscous petroleum from unconsolidated 
mineral formations (Patent), 2:58425 
Method of recovering viscous petroleum from an underground 
formation (Patent), 2:58417 
Recovery of oil from Athabasca oil sands and from heavy oil 
deposits of northern Alberta by in-situ méthods, 2:58420 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
Oil shale: the dawn of a new U.S. energy industry, 2:58413 
OIL SHALE INDUSTRY/ACCID DENTS 
Summary of accidents related to non-nuclear e ergy, 2:59913 
(EPA-600/9-77-012) 
OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental impact of a shale oil industry (Brief review of 
effects on land, air, and water), 2:58433 
OIL SHALE INDUSTRY/PRODUCTION 
Oil shale technologies. Hearings before the Committee on Energy 
and Natural Resources, United States Senate, Ninety-Fifth 
Congress, First Session on S. 419, a bill to test the commercial, 
environmental, and social viability of various oil shale 
technologies, and for other purposes, 2:60026 
OIL SHALE INDUSTRY/WATER REQUIREMENTS 
Industrial water availability: western states opportunities and 
problems (Colorado River Basin area of Wyoming and 
interstate water compacts), 2:60936 
OIL SHALE INDUSTRY/WATER RESOURCES 
Water and the oil shale industry in Colorado, 2:58414 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/HEARINGS 
Oil shale technologies. Hearings before the Committee on Energy 
and Natural Resources, United States Senate, Ninety-Fifth 
Congress, First Session on S. 419, a bill to test the commercial, 
environmental, and social viability of various oil shale 
technologies, and for other purposes, 2:60026 
OIL SHALES/IN-SITU COMBUSTION 
Method of connection of wells by in-situ combustion (Patent), 
2:57897 
OIL SHALES/IN-SITU RETORTING 
In-situ laser retorting of oil shale, 2:58422 (N-77-18429) 
Method of enhancing recovery of oil from pillars adjacent in situ 
oil shaft retort (Patent), 2:58418 
Process for recovery of carbonaceous materials from subterranean 
deposits by in situ processing (Patent; close to surface), 2:58424 
Progress report on computer model for in situ oil shale retorting, 
2:58423 (UCRL-52292) 
OIL SHALES/MECHANICAL PROPERTIES 
Oil shales under dynamic stress, 2:58432 (LA-UR-77-1615) 
OIL SHALES/PRODUCTION 
Some geological and political considerations regarding future 
production of domestic fossil fuel energy resources, 2: 7 
(CONF-760744-) 
OIL SHALES/RESEARCH PROGRAMS 
In situ recovery of fossil energy resources, 2:58426 
OIL SHALES/RETORTING 
Retorting of Green River oil shale under high-pressure hydrogen 
atmospheres, 2:58421 (LERC/T PR-77/2) 
Shale retorting process (Patent), 2:58427 
OIL SPILLS 
as and effects of oil on land and in fresh waters, 2:58299 
OIL SPILLS/ADSORPTION 
Adsorption-desorption of selected hydrocarbons in crude oil on 
soils, 2:60874 
OIL SPILLS/CLEANING 
Clean-up of inland oil spills, 2:58300 
OIL SPILLS/CONTROL 
Controlling oil spills: the benefits of collaboration between 
industry, scientists, and public authorities, 2:58303 


OIL WELLS/WATERFLOODING 


OIL SPILLS/DESORPTION 
Adsorption-desorption of selected hydrocarbons in crude oil on 
soils, 2:60874 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Clean-up of oil pollution at sea and on coasts, 2:58302 
Recent advances in understanding the effects of oil in the marine 
environment, 2:58301 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/ACIDIZATION 
Ekofisk stimulation program, 2:58135 
Problem of modeling the process of neutralization during acid 
treatment of borehole face zone, 2:58156 
OIL WELLS/ARTIFICIAL LIFTS 
Operational experience with hydraulic bottom-hole 
production of the Reitbrook-West and Sinstorf fie fields, Bas 
OIL WELLS/CLEANING 
eg steam cleaning liners in oil well bores (Patent), 
OIL WELLS/CONTROL SYSTEMS 
Oil and gas well disaster valve control system (Patent), 2:58126 
OIL WELLS/DRILLING EQUIPMENT 
Well installations employin; oa non-metallic lines, tubing casing and 
machinery (Patent), 2:5813 
OIL WELLS/GAS INJECTION 
Attic Air Injection Project, Willow Draw Oilfield, Park County, 
Wyoming. Initial report, May 1975-September 1976, 2:58119 
(COO-2951-1) 
Compositional simulation study of the SACROC Unit CO, 
Project, 2:58181 
Pilot plant and field results of oil displacement by COs, 2:58186 
System for improvin 4 well production (Patent), 2:58142 
OIL WELLS/GRO 
Method of cementing a well Gane 2:58140 
OIL WELLS/IN-SITU COMBUSTIO 
Bodcau in situ combustion project (Bellevue field in Louisiana), 
2:58121 (SAN-1189-77-1) 
OIL WELLS/MICROEMULSION FLOODING 
Micellar flooding process for recovering oil from petroleum 
reservoirs (Patent), 2:58123 
OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 
Oil recovery (Patent), 2:58130 
South Swan Hills solvent flood, 2:58185 
OIL WELLS/OFFSHORE DRILLING 
Thistle A installation defies North Sea winter, 2:58137 
OIL WELLS/PH VALUE 
Problem of modeling the process of neutralization during acid 
treatment of borehole face zone, 2:58156 
OIL WELLS/PLUGGING 
a = magnesium hydroxide plugging process (Patent), 
581 
OIL WELLS/POWER SUPPLIES 
peor ee ofa Final om 2.59883 (C su oi frm its potential 
applications. Fin: rt, 1 
OIL WELLS/PRO DUCTIVITY 
Character and eed of flooding of ting wells of the 
SS re Te ee shore--Bulla Island deposit, 


Determination of the stratum productivity coefficient by means of 
oil well geophysical data, 2:58064 
Some problems and a suggestion for making a daily report on oil 
and gas output of an oil field--2, 2:58150 
OIL WELLS/PUMPING 
Method for pump-off detection (Patent), 2:58131 
Method for well exploitation (Patent), 2:58125 
OIL WELLS/PUMPS 
Effect of an elastic medium within the pipe space on the operation 
of a deep pumping installation during extraction of non- 
Newtonian oils, 2:58157 
OIL WELLS/SEALING MATERIALS 
a sealing a permeable subterranean formation (Patent), 
2:581 
OIL WELLS/STEAM INJECTION 
Process for reducing heat loss during in situ thermal recovery 
(Patent), 2:58193 
berry for insulating a wellbore with silicate foam (Patent), 
OIL WELLS/WATER TREATMENT 
~~ treatment for effluents of mineral oil drillings (Patent), 
OIL WELLS/WATERFLOODING 
Compositional simulation study of the SACROC Unit CO, 
Project, 2:58181 
Estimation of residual oil after water flooding when spacing the 
wells at different distances, 2:58183 
Experimental investigation of the process of displacement in 
narrow slots, 2:58158 
Hydrolyzed polyacrylamide lattices for secondary oil recovery 
(Patent), 2:58132 





OIL WELLS/WELL COMPLETION 


Injecting a hot aqueous solution of condensed sulfite alcohol malt 
residue solution into oil beds, 2:58170 (ORNL-tr-4404) 

New ts in theory and practice of water flooding as applied in 
the USSR oil fields, 2:58191 

Numerical simulation of complete water drive oil reservoir 
exploitation, 2:58182 

Oil recovery method onutering se acids extracted from crudes using 
an ion-exchange process, 2 

Surfactant waterflooding, 2: sei8a 

OIL WELLS/WELL COMPLETION 

Nine subsea wells for Brazil's Garoupa field, 2:58136 

Process and composition for cementing casing in a well (Patent), 
2:58127 

Studies of the dynamic filtration of water-based bentonite 
circulating media used in drilling operations, and the possibility 
of cleaning the filter cake with washing fluids under simulated 
borehole conditions, 2:58144 

OIL WELLS/WELL DRILLING 

Determination of optimum profiles of inclined wells, 2:58167 

Investigation of the dynamic conditions of o —— ofa 
multiplier with a controllable transfer coefficient, 2:58159 

Investigation of some biomechanical indices, in the course of 
drilling deep boreholes, by the stereoscopic filming method, 


Optimal control of drill electric drive, taking into account 
distribution of plant ters, 2:58160 
Optimized drilling applicable worldwide, 2:58134 
Statistical method of evaluation of the firmness of rocks of the 
walls of a deflected borehole, 2:58151 
Studies of the dynamic filtration of water-based bentonite 
circulating media used in drilling operations, and the possibility 
of cleaning the filter cake with washing fluids under simulated 
borehole conditions, 2:58144 
OILS 
See also COAL TAR OILS 
FUEL OILS 
MINERAL OILS 
SHALE OIL 
OILS/ATOMIZATION 
Atomization of oils by swirl spray pressure nozzles, 2:58325 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONCOGENIC VIRUSES 
Bovine lymphocytic leukemia: studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 17, July 1976- 
October 1977, 2:60998 (COO-910-43) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-] REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
OPE MODEL/PION-NUCLEON INTERACTIONS 
Isobar formalism and one-pion-exchange partial-wave cross 
sections inaN m7N , 2:61300 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/ECONOMIC POLICY 
Implications of regional development in the Middle East for U.S. 
trade, capital flows, and balance of its, 2:59898 
OPEN-CYCLE MHD GENERATORS INOMICS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct ener, ‘BY, conversion cycles (Using coal 
or coal-derived fuels), 2:58955 (N-76-23682) 
OPEN-CYCLE MHD GENERATORS/MATERIALS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 
OPEN-CYCLE MHD GENERATORS/TECHNOLOGY 
ASSESSMENT 


Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part III. Direct ener, — y conversion cycles (Using coal 
or coal-derived fuels), 2:5895 ad ae 76-23682) 

OPERATORS(QUANTUM M ANICAL) 
See QUANTUM OPERA TORS 
OPTI FILTERS/PHYSICAL RADIATION EFFECTS 
Durability and stability of ev ited thin film filters, 2:60664 
OPTIMIZATION/ALGO 

Evaluation of unconstrained optimization routines, 2:61824 

(CONF-761 126-2) 
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MINKIT: an optimization system, 2:61821 (ANL-AMD-TM-305) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Construction of satellite solar power stations from non-terrestrial 
materials, 2:58639 
ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/ENVIRONMENTAL IMPACT 
STATEMENTS 


SS of Bear Creek Project, Rocky Mountain Energy 
Com . Docket no. 40-8452. Final environmental statement, 
2: 38460 | PB-267375) 
OREGON/COMMERCIAL BUILDINGS 
Portland Energy Conservation Project. City ene’ rey plan: choices 
for saving ener, A in come commercial sector, 2:59949 (NP-22226) 
OREGON 
ELSA: an electric a aap analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
OREGON/FOSSIL-FUEL POWER PLANTS 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
OREGON/GEOTHERMAL ENERGY 
Pacific Northwest geothermal: 1976 review 1977 outlook, 2:58791 
OREGON/GEOTH AL SPACE HEATING 
Boise rediscovers geothermal, 2:58876 
OREGON/LOCAL GOVERNMENT 
Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the government sector (City of Portland 
and the metropolitan region), 2:59950 (NP-22227) 
OREGON/RESIDENTIAL SECTOR 
Portland Energy Conservation Project. City energy plan: choices 
for savin ay toed in the residential sector, 2:59951 (NP-22228) 
OREGON 
Portland Energy Conservation Project. City ene 5 ON choices 
for saving energy in the commercial sector, 2: a 9 — 
Portland Energy Conservation Project. Energy 
comprehensive plan working paper No. 13, 8. $9952 ( (NP-22230) 
Portland Energy Conservation Demonstration Project. Volume 
IV. Model code revisions, 2:59964 
ORGANIC COMPOUNDS 
See also CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
Characterization of organics in aqueous streams of coal conversion 
processes (4 refs), 2:57864 (CONF-7708 10-4) 
ORGANIC COMPOUNDS/CHEMICAL REACTIONS 
Reactions of phosphate radicals with organic compounds, 2:60572 
ORGANIC COMPOUNDS/TOXICITY 
Toxic interaction of mixtures of two coal conversion effluent 
components (resorcinol and 6-methylquinoline) to Daphnia 
magna, 2:61079 
ORGANIC POLYMERS 
See also PLASTICS 
POLYOLEFINS 


RESINS 
ORGANIC POLYMERS/COMBUSTION PRODUCTS 
Coal mine combustion products: ——s of conveyor belts (4 
references), 2:57969 (BM-RI-8235) 
ORGANIC SOLVENTS/DECOMPOSITION 
Coal technology + a progress report for June 1977, 2:57838 
(ORNL/T Me 
ORGANIC SULFUR COMPOUNDS 
See also HEPARIN 
THIAZOLES 
THIOCYANATES 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/RADIOSENSITIVITY 
EFFECTS 


en properties of hypoxia after administration of 


anti or ents (Mice, rats, dogs, ma radiation), 2:61053 
ORGANI / ANAEROBIC DIGESTION 
Methane gas recovery from sanitary landfills in SSeiitioes 
California, 2:58609 
ORGANIC WASTES/GASIFICATION 
S rans practice and refuse gasification (16 refs.), 
ORGANIC WASTES/PYROLYSIS 
ee apparatus for condensing pyrolysis oils (Patent), 
Process and apparatus for the destructive distillation of waste 
material (Patent; continuous feed device and method), 2:58607 
ORGANS 
See also BONE MARROW 
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NERVOUS SYSTEM 
RESPIRATORY SYSTEM 


SPLEEN 
ORGANS/RADIONUCLIDE KINETICS 
Kinetics of americium-241 metabolism following inhalation and 
intratracheal administration (Rats), 2:61070 
ORMAK DEVICES/BEAM CURRENTS 
Beam — distributions in neutral beam injection systems, 


ORMAK DEVICES/FIRST WALL 
Surface impurities and ‘clean-up’ techniques in ORMAK, 2:61742 
ORMAK DEVICES/IMPURITIES 
Impurity and surface studies in ORMAK, 2:61744 
Laser reflection technique for studying contamination buildup on 
a fusion reactor liner, 2:61741 
Surface impurities and ‘clean-up’ techniques in ORMAK, 2:61742 
ORMAK DEVICES/MONITORING 
Laser reflection technique for studying contamination buildup on 
a fusion reactor liner, 2:61741 
ORMAK DEVICES/RUNAWAY ELECTRONS 
Runaway modeling in ORMAK and TNS, 2:61627 (ORNL/TM- 


5905) 
ORMAK DEVICES/SURFACE CLEANING 
Impurity and surface studies in ORMAK, 2:61744 
Surface impurities and ‘clean-up’ techniques in ORMAK, 2:61742 
ORNL 


(Oak Ridge National Laboratory.) 
ORNL/BUILDINGS 
Subsurface investigation of the Energy Systems Research 
Laboratory site at Oak Ridge National Laboratory, 2:60878 
(ORNL/TM-5695 
ORNL/EXCAVATION 
Subsurface investigation of the Energy Systems Research 
Laboratory site at Oak Ridge National Laboratory, 2:60878 
(ORNL/TM-5695) 
ORNL/INFORMATION CENTERS 
Life sciences information within the biomedical sciences section: 
information center complex (Toxicity of chemicals), 2:61077 
(CONF-7605 159-2) 
ORNL/RADIOACTIVE WASTE MANAGEMENT 
Subsurface investigation of the Energy Systems Research 
Laboratory site at Oak Ridge Nationa! Laboratory, 2:60878 
(ORNL/TM-5695) 
ORNL/REACTOR SAFETY 
Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, 2:59740 (ORNL/ 
NUREG/TM-130) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/CALORIMETERS 
In-core nuclear heating rates easily measured with proven 
calorimetric instruments, 2:59568 (CONF-77061 1-20) 
ORR REACTOR/IRRADIATION CAPSULES 
Steady state heat transfer in ORR irradiation capsules, 2:59663 
(ORNL/MIT-227) 
ORR REACTOR/REACTOR OPERATION 
Oak Ridge Research Reactor quarterly report, October, 
November, and December of 1976, 2:59665 (ORNL/TM-5965) 
Oak Ridge Research Reactor quarterly report, January-March 
1977, 2:59666 (ORNL/TM-5998) 
ORTHORHOMBIC LATTICES/COMPUTER CODES 
PL-1 program system for generalized Patterson superpositions, 
2:61520 (IS-4106) 
ORTHORHOMBIC LATTICES/MAPS 
PL-1 program system for generalized Patterson superpositions, 
2:61520 (IS-4106) 
OSCILLATORS/MATHEMATICAL MODELS 
Analysis of the second order spatial coherence of stationary laser 
oscillators with a Fabry-Perot resonator, 2:60650 
OSMIUM 184/ENERGY LEVELS 
Nuclear data sheets for A = 184, 2:61396 
OSMIUM 189/SINGLE-PARTICLE MODEL 
Single particle excitations in the isotopes '*® '*' 1*Os, 2:61400 
OSMIUM 190/VIBRATIONAL STA 
Possible hexadecapole vibrations in '*° ***Os, 2:61410 
OSMIUM 190 TARGET/NEUTRON REACTIONS 
Level scheme of '**~ Os from the (n,) reaction, 2:61411 
OSMIUM 191/ENERGY LEVELS 
Level scheme of ***- Os from the (n,y) reaction, 2:61411 
OSMIUM 191/SINGLE-PARTICLE MODEL 
Single particle excitations in the isotopes '®° '*' #%*Os, 2:61400 
OSMIUM 192/VIBRATIONAL STATES 
Possible hexadecapole vibrations in '® '**Os, 2:61410 
OSMIUM 193/SINGLE-PARTICLE MODEL 
Single particle excitations in the isotopes '®® '*' '*°Os, 2:61400 
OSMIUM COMPLEXES/MOLECULAR STRUCTURE 
Crystallographic investigations on polyhydride metal complexes, 
2:60475 (BNL-22995) 


OXYGEN 16 REACTIONS/ONE-NUCLEON TRANSFER 


OSUR REACTOR/REACTOR OPERATION 
Experience with a viable Reactor Sharing Program for expanded 
reactor utilization, 2:59676 
NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OTAKE GEOTHERMAL FIELD/HYDROTHERMAL 
ALTERATION 
Hydrothermal alteration of pyroxene andesites in the Otake 
geothermal area, Japan, 2:58812 
OTAKE GEOTHERMAL FIELD/HYDROTHERMAL 
SYSTEMS 
Hydrothermal alteration of pyroxene andesites in the Otake 
geothermal area, Japan, 2:58812 
OXALALDEHYDE 
See GLYOXAL 
OXIDES/AMORPHOUS STATE 
Physicochemical properties of LnzO3-AlOs; and Ln2O3-GaoOs 
= like compounds (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd), 
2:60450 


OXIDES/CRYSTAL STRUCTURE 
High — lattice imaging of rare earth sengulonides 2:60316 
OXIRAN 
See EPOXIDES 
OXYGEN/CHEMICAL REACTION KINETICS 
Reactions of UO(+) with atmospheric gases. Final technical 
report 1 Jul-31 Dec 76, 2:60581 (AD-A-038631) 
OXYGEN/CHEMICAL REACTIONS 
Ab initio calculations of the minimum energy path in the doublet 
surface for the reaction N(*S)+O2(*~/sub g/) NO(?Pi/sub u/ 
) +O(°P) , 2:60537 
iy of natural gas streams containing oxygen (Patent), 
: 4 
OXYGEN/CHEMISORPTION 
Oxygen sorption and excitonic effects on GaAs surfaces, 2:60484 
OXYGEN/CORROSIVE 
Corrosion and ESCA studies of uranium after exposure to an RF 
discharge, 2:60396 (UCRL-78939) 
OXYGEN/DISSOCIATION 
Coefficient of dissociation of oxygen in low pressure plasmas, 
2:61614 
OXYGEN/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
OXYGEN/PHOTOELECTRON SPECTROSCOPY 
Photoelectron angular distribution and branching ratios for atomic 
oxygen at 304 A, 2:61209 
OXYGEN/PRODUCTION 
Development studies on thermochemical cycles for hydrogen 
production (Cycles of the Fe/Cl family), 2:58586 
Photoelectrolysis, 2:58579 
Thermochemical production of hydrogen. myth or reality, 2:58584 
OXYGEN/REMOVAL 
Method for removal of oxygen from oxygen-containing 
compounds (Patent; 1 claim), 2:57948 
OXYGEN/SOLUBILITY 
Dissolved oxygen and nutrients along the north Alaskan shelf, 
2:61152 
OXYGEN/UPTAKE 
Benthic community metabolism: a review and assessment of 
present status and outlook, 2:60895 
OXYGEN 16/ABUNDANCE 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
OXYGEN 16/ISOTOPE RATIO 
D/H and '*O/"*O ratios of formation waters as indicators of 
water-rock interaction, 2:58837 
OXYGEN 16/ISOTOPE SEPARATION 
Chromatographic determination of the relative retention of 
isotopic species of oxygen in methanol and methan-d°-ol, 
2:60549 
OXYGEN 16/SPUTTERING 
Isotope effect in the study of H-W(100) and O-W(100) 
chemisorption systems using SIMS, 2:61192 (BNL-22947) 
OXYGEN 16 REACTIONS 
Interactions of 2.1 GeV/n ‘He, 'C, '*N and '°O nuclei in 
emulsion (Angular distribution, fragmentation topology, mean- 
free — 2:61266 (AED-Conf-75-696-000) 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
ee evidence of multistep processes in the 
e("*O, '*O) Ge and *Ge('*O, eras reactions, 2:61403 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Experimental evidence of ens processes in the 
e('8O, '*O)"*Ge and Ge('®O, '*O)™Ge reactions, 2:61403 
OXYGEN 16 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Exnerimental evidence of multistep processes n the 
“Ge(?O,*O)Ge and *Ge(*O, sO) Ge reactions, 2:61403 





OXYGEN 16 REACTIONS/PICKUP REACTIONS 


OXYGEN 16 REACTIONS/PICKUP mee gg 
tal evidence of multistep processes in the 
180, *®O)"Ge and ®Ge('*O, BO"Ge: reactions, 2:61403 
OXYGEN vee REACTIONS/SPALLATI 
Non-peri; collisions of heavy ions ree nuclear emulsion (0.2 to 
2.1 TGC /AD. 2:61391 (LBL-6562) 
OXYGEN 16 TARGET/NEUTRON REACTIONS 
Fast neutron differential cross sections, 2:61355 (BNL-NCS-22500) 
OXYGEN 17 TARGET/PHOTONUCLEAR REACTIONS 
Direct and resonance photoneutron reactions of '7O (4.5 to 7.1 
MeV: cross sections), 2:61351 (BNL-NCS-22500) 
OXYGEN 18/ABUNDANCE 
D and "0 in carbon-dioxide thermae of Karlovy Vary as 
indicators of their genesis, 2:58838 
Formation conditions of different types of ground waters in 
mountain-folding areas a by isotopic composition of 
oxygen and carbon, 2:58834 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural on sem 58835 
OXYGEN 18/ENERGY LEVELS _. 
Dineutron cluster states in '*O, 2:61345 
OXYGEN 18/ENERGY-LEVEL TRANSITIONS 
Determination of the static quadrupole moment of the 1.98-MeV 
2* state in '*O, 2:61350 
OXYGEN 18/ISOTOPE RATIO 
D/H and '*O/"*O ratios of formation waters as indicators of 
water-rock interaction, 2:58837 
OXYGEN 18/ISOTOPE SEPARATION 
Chromatographic determination of the relative retention of 
— species of oxygen in methanol and methan-d*-ol, 
9 


2: 
OXYGEN 18/QUADRUPOLE MOMENTS 
Determination of the static quadrupole moment of the 1.98-MeV 
2* state in '°O, 2:61350 
OXYGEN 18/SPUTTERING 
Isotope ee in the study of H-W(100) and O-W(100) 
chemisorption systems using SIMS, 2:61192 (BNL-22947) 
OXYGEN 18 CTIONS/COULOMB EXCITATION 
Determination of the static quadrupole moment of the 1.98-MeV 
2* state in '*O, 2:61350 
Ss = REACTIONS/ELASTIC SCATTERING 
tal evidence of oad processes in the 
Ge(?*O, '*O)"*Ge and ®Ge('*O, '*O)Ge reactions, 2:61403 
OXYGEN 18 3 REACTIONS/INELASTIC SCATTERING 
evidence of multistep processes in the 
Ga"O.! 16O)"®Ge and ®Ge('*O, '*O)™Ge reactions, 2:61403 
OXYGEN 18 REACTIONS/STRIPPING 
Experimental evidence of anid processes in the 
*Ge('*O, '*O)"*Ge and *Ge('*O, My reactions, 2:61403 
OXYGEN ADDITIONS/AUGER ELECTRON SPECTROSCOPY 
Auger-electron line-sha ales study of CVD Sticos nitride films, 
2:60443 (SAND-77-0584 
OXYGEN COMPOUNDS/BOND ANGLE 
=: — neutron diffraction study of SizN2O, 2:60486 
8) N COMPOUNDS/BOND LENGTHS 
xYGi ressure neutron diffraction study of SizN2O, 2:60486 
0. INN COMPOUNDS/LATTICE PARAMETERS 
a pn neutron diffraction study of SizN2O, 2:60486 
OXYG (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
eee and impact-ionization cross sections for fully and 
partially stripped positive ions colliding with atomic hydrogen 
((2 to 7) X 10° cm/s), 2:61226 
OXYGEN IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 
IXYGEN ISOTOPES/ISOTOPE RATIO 
Formation conditions of different types of ground waters in 
mountain-folding areas studied by isotopic composition of 
oxygen and carbon, 2:58834 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
Problems of - origin of Cl- —— mineral waters of the 
Polish Flysc am 2:5 
OXYGEN METERS 
Ultrasonic method fort ao Tits of oxygen in sodium 
(LMFBR), 2:59276 (CONF-760503-P2) 
OXYGEN METERS/PERFORMANCE 
Monitoring and measurement of oxygen concentrations in liquid 
sodium {(LMFBR), 2:59292 (CONF-760503-P2) 
OXYGEN METERS/PERFORMANCE TESTING 
Measurement of oxygen and carbon activities in liquid sodium by 
ae techniques (LMFBR), 2:59279 (CONF-760503- 


Multicomponent im og ity detection with a sodium plugging 
indicator (LMFBR), 2:59277 (CONF-760503-P2) 
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OXYGEN METERS/SENSITIVITY 
Sodium-vanadium-oxygen system at low oxygen potentials 
(LMFBR), 2:59291 (CONF-760503-P2) 
OXYMETHYLENE 


See FORMALDEHYDE 
OZONE/BIOLOGICAL EFFECTS 
Effects of atmospheric pollutants on human physiologic function. 
Final report 1 Jun 71-Jun 76, 2:61097 (PB-265846) 
OZONE/PHOTOCHEMISTRY 
Calculation of selected photolytic rate constants over a diurnal 
range. a computer algorithm, 2:60844 (PB-266739) 
OZONE/TOXICITY 
Superoxide dismutase and pulmonary ozone toxicity, 2:61084 


P 


P INVARIANCE/FORBIDDEN TRANSITION: 

Calculation of parity violating effects in the ¢P/eub 1/2/-7?P/ 
sub 1/2/ forbidden M1 transition in thallium (E1 amplitude, 
circular dichroism, parity violation, hyperfine structure), 
2:61304 (LBL-6237) 

P REACTOR/REACTOR KINETICS 

Review of advanced reactor transient analysis capabilities and 
applications for Savannah River Plant reactors (GRASS code), 
2:59688 (DP-MS-77-1) 

P REACTOR/REACTOR PROTECTION SYSTEMS 

Programming of computers for the protection system for 
Savannah River reactors, 2:59690 (DPSPU-77-30-5) 

PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
PACIFIC OCEAN/NATURAL GAS DEPOSITS 

Geological-geochemical evaluation of possible oil and gas content 
of the Bering Sea, the seas of Okhotsk and Japan, the North- 
Western Pacific, and the Arctic Ocean, 2:58095 

PACIFIC OCEAN/OCEANOGRAPHY 

California Cooperative Oceanic Fisheries investigations. Reports. 
Volume XVIII, 1 July 1973-June 1975 (Oceanography and 
fisheries of California coastal waters), 2:61124 (CO R731 184-) 

PACIFIC OCEAN/PETROLEUM DEPOSITS 

Geological-geochemical evaluation of possible oil and gas content 
of the Bering Sea, the seas of Okhotsk and Japan, the North- 
Western Pacific, and the Arctic Ocean, 2:58095 

PACIFIC OCEAN/TEMPERATURE GRADIENTS 

Global transport processes and interactions with trace 
constituents. Annual progress report, 1 July 1976-30 September 
1977 (Sea surface temperatures of Atlantic and Pacific Oceans 
in relation to air temperature changes; effects of fossil fuel CO2 
on air temperature), 2:61126 (COO-2195-29) 

PACIFIC OCEAN/WATER CURRENTS 

California undercurrent in the Southern California Bight, 2:61125 
(CONF-731184-) 

PAINTS/PHYSICAL RADIATION EFFECTS 

Testing of typical spacecraft materials in a simulated substorm 
a (1 nA/cm? of 2- to 20-keV electrons), 2:60502 (N- 

PAKISTAN/NUCLEAR INDUSTRY 
Pakistan's experience in transfer of nuclear technology, 2:59472 
PAKISTAN/NUCLEAR POWER 

Experience in implementation of nuclear power projects in 

Pakistan, 2:59265 
PALLADIUM/DEBYE-WALLER FACTOR 

Debye-Waller factor and x-ray characteristic temperature of 

metals in the Y-Pd series, 2:60371 
PALLADIUM/POISONING 

Hydrogen poisoning of the CO oxidation reaction on Pt and Pd 
under ultrahigh vacuum conditions, 2:60352 (BNL-22753) 

PALLADIUM 104 TARGET/PROTON REACTIONS 

104 106Pd(p,n) '* 6 Ag, spin, parity and structure sites (5.9 to 
6.75 MeV: angular distributions), 2:61383 (BNL-NCS-22500) 

104 106 Pd(p,n,y) '* 6 Ag energy levels (y spectra from threshold 
to 1400 keV excitation), 2:61386 (BNL-NCS-22500) 

PALLADIUM 106 TARGET/PROTON REACTIONS 

104 106 Pd(p,n,y) '°* Ag energy levels (y spectra from threshold 

to 1400 kev excitation), a. 61386 yoni _ 
PALLADIUM 107/NEUTRON REACTI 

Neutron total and capture cross aalere — on fission 

ogre _— energies below 1 keV), 2: 61389 (BNL- 
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PALLADIUM 108/ENERGY LEVELS 
Neutron total and capture cross section measurements on fission 
produce Pd (Resonance energies below | keV), 2:61389 (BNL- 
NCS-22500) 
PALLADIUM ISOTOPES/NEUTRON REACTIONS 
Neutron total and capture cross section measurements on fission 
produce Pd, 2:61389 (BNL-NCS-22500) 
PANCREAS/SCINTISCANNING 
Cyclotron-produced ®Zn: its possible use in prostate and pancreas 
scanning as a ®*Zn amino acid chelate, 2:60992 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY/ENERGY SUPPLIES 
Energy self-sufficiency prospects for the British Columbia forest 
products industry, 2:60063 (PB-266157) 
PARABOLIC COLLECTORS/DESIGN 
Solar concentrator (Patent), 2:58759 
PARABOLIC COLLECTORS/EFFICIENCY 
The cylindrical parabolic mirror as reflector for solar collectors. 
Efficiencies and optimization, 2:58755 (N-77-20607) 
PARABOLIC COLLECTORS/OPTIMIZATION 
The cylindrical parabolic mirror as reflector for solar collectors. 
Efficiencies and optimization, 2:58755 (N-77-20607) 
PARACHUTES/STRESS ANALYSIS 
Pressure and canopy profile data of 20° conical ribbon parachutes 
during inflation, 2:60606 (SAND-77-7012) 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
Experimental investigation of the parametric decay instability in a 
weakly ionized plasma, 2:61687 
Parametric decay instabilities of lower hybrid wave into 
electromagnetic wave, 2:61682 
PARAMETRIC INSTABILITIES/ANALYTICAL SOLUTION 
Parametric instabilities in plasmas, 2:61686 
PARAMETRIC INSTABILITIES/CYCLOTRON HARMONICS 
Parametric decay below the upper hybrid frequency, 2:61678 
PARASYMPATHOMIMETICS 
See also ACETYLCHOLINE 
PARASYMPATHOMIMETICS/RADIOSENSITIVITY EFFECTS 
Nicotinic acid and neostigmine induced alteration of early 
postradiation structural and functional changes in tRNA and 
aminoacyl-tRNA synthetases (X radiation, rats), 2:61048 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE INTERACTIONS/UNITARITY 
Dynamical thresholds in the dual unitarization scheme, 2:61281 
PARTICLE SIZE 
Regional air pollution study: sulfur compounds and particulate 
size distribution inventory. Final report, 2:60849 (PB-266960) 
PARTICLES 
See also DROPLETS 
PARTICLES/DIFFUSION 
Transport of particles through gas leaks: a review, 2:58547 
(BNWL-2218) 
PARTICLES/REMOVAL 
Molten salt scrubbing process for removal of particles and sulfur 
compounds from low Btu fuel gases (5 refs), 2:57843 (BNWL- 
SA-6030) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL/DISTRIBUTION FUNCTIONS 
Analysis of recent data on the parton distribution functions for 
polarized protons, 2:61181 
PARTON MODEL/PAIR PRODUCTION 
Theoretical models for the angular distribution of massive muon 
pairs produced in hadronic collisions, 2:61293 
PASSIVE SOLAR COOLING SYSTEMS 
Solar fan: solar induced draft air conditioning system, 2:58691 
PASSIVE SOLAR HEATING SYSTEMS 
Sunergy louver drape: a unique passive solar heat collector and 
reflector, 2:58695 
PASSIVE SOLAR HEATING SYSTEMS/CONVECTION 
Non-technical evaluation of four different concrete wall solar 
collector configurations, 2:58693 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Passive solar heated house: design and construction, 2:58692 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Illinois House, 2:58696 
PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 
Illinois House, 2:58696 
PATHOGENESIS 
Host-pathogen interactions. XIII. Extracellular invertases secreted 
by three races of a plant pathogen are glycoproteins which 
possess different carbohydrate structures, 2:60963 


PATTERSON METHOD/COMPUTER CODES 
PL-1 program system for generalized Patterson superpositions, 
2:61520 (IS-4106) 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Residual stresses in Peach Bottom test elements analysis vs 
experiment, 2:59224 (GA-A-14329) 
PEACH BOTTOM-1 REACTOR/REACTOR 
DECOMMISSIONING 
Peach Bottom decommissioning and component removal, 2:59416 
Peach Bottom HTGR decommissioning and component removal, 
2:59221 (GA-A-14297) 
PEAK-LOAD PRICING 
Electricity pricing and load management: forei, 
California opportunities, 2:60036 (R-2106-CERC 
PEARL SPAR 
See DOLOMITE 
PEAT/SEPARATION PROCESSES 
Method for removal of oxygen from oxygen-containing 
compounds (Patent; 1 claim), 2:57948 
PEBBLE BED REACTO 
See also AVR REACTOR 
PEBBLE BED my na ee VESSELS 
Restrained top bble-bed reactors —. 2:59252 
PEGMATITES ROCK. FLUID INTERACTIO) 
Migrational behavior of alkaline trace comma in the water-rock 
system, 2:58901 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/COAL GASIFICATION 
Use of Pennsylvania coals in low Btu gasification processes: a 
preliminary mr Special research report SR-112, 2:57884 (NP- 
21860and(App. 1-2)) 
PENNSYLVA IA/ENERGY SOURCES 
Use of Pennsylvania coals in low Btu gasification processes: a 
preliminary study. Special research report SR-112, 2:57884 (NP- 
21860and(App. 1-2)) 
PENNSYLVA TA/POWER DEMAND 
Implications of residential solar space conditioning on electric 
utilities. Final report Jun 1975- 1976, 2:58671 (PB-263628) 
PENNSYLVANIA/RADIATION MONITORING 
Radon in streams and — waters of Pennsylvania as a guide to 
uranium deposits, 2:58451 (GJO-1659-2) 
PENNSYLVANIA/URANIUM DEPOSITS 
Brannerite from the Penn Haven Junction uranium occurrence, 
Carbon County, Pennsylvania, 2:58458 
PENSTOCKS/DESIGN 
Design of penstock wyes for the Basi hydro station, 2:58615 
PENTANE/CRACKING 
Isomerization of light wand a ed 
PENTANE/RADIATION CH 
Radiation chemistry in conan phases 2:60579 
PENTANE/STEAM REFORMER PROCESSES 
Steam reforming of hydrocarbons on noble metal catalysts. ITI. 
The reactivity of several hydrocarbons in the steam reforming 
on a Rh-alumina catalyst, 2:58234 
PENTOSES/BIOCHEMISTRY 
Significance of different dehydrogenase components to radiation- 
induced impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 
PEPTIDE HYDROLASES/MEASURING METHODS 
Flow cytometric measurement of peptidases with use of 5- 
nitrosalicylaldehyde and 4-methoxy-8-naphthylamine 
derivatives, 2:60962 
PERHYDROXYL RADICALS/CHEMICAL REACTION 
KINETICS 
Generation of the hydroxylation agent from superoxide radical: 
can the Haber Weiss reaction be the source of OH radicals. 
ge report, Sepiember 1, 1976-July 1, 1977, 2:60567 (COO- 
221-45) 
PERMAFROST/ACOUSTIC MONITORING 
Determination of permafrost thickness in wells in northern 
Canada, 2:58149 
PERMAFROST/GEOLOGIC STRUCTURES 
Occurrence of offshore permafrost in northern Canada, 2:61148 
PERMAFROST/GEOLOGY 
Offshore permafrost of Beaufort Sea, Alaska, 2:61147 
PERMAFROST/SEISMIC SURVEYS 
Seismic refraction method of detecting subsea bottom permafrost, 
761146 


PERMAFROST/THERMODYNAMIC PROPERTIES 
Offshore permafrost of Beaufort Sea, Alaska, 2:61147 
PERMAFROST/WELL DRILLING 
Determination of permafrost thickness in wells in northern 
Canada, 2:58149 
PERMANENT MAGNETS/FABRICATION 
a of RCo; and R2Co; powders by the R/D process, 
2:602 
PEROXIDES 
See also HYDROGEN PEROXIDE 


rience and 





PEROXIDES/RADIOLYSIS 


PEROXIDES/RADIOLYSIS 
Reactions of phosphate radicals with organic compounds (Gamma 
rays and electron beams), 2:60572 
PEROXY RADICALS/CHEMICAL REACTION KINETICS 
Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and =. Progress report, September 1, 
1976-July 1, 1977 (5 MeV electrons), 2:60565 (COO-3221-43) 
PERSONNEL 
See also oe PAINTERS 
M. 


‘NERS 
PERSONNEL/EDUCATION 

Building a training program to meet plant startup, ANSI 18.1 and 
10 CFR 55 requirements (Nuclear power plants), 2:59114 

Community colleges are sources for nuclear technicians: a case 
report, 2:59052 

Developing construction labor through modular training (Nuclear 

wer plants), 2:59127 

Effective retraining: is it possible, 2:59040 

Experience in the transfer of nuclear techology, 2:59477 

Experience with education and training on the job, 2:59478 

Fire brigade organization and training at nuclear plants, 2:59055 

Florida Power and Light Nuclear Power Engineering Training 
Program, 2:59053 

German power plant school, its nuclear power plant simulators 
and its availability for training engineers of foreign countries, 
2:59498 

Introduction to radiation pees at the Lawrence Berkeley 
Laboratory, 2:61043 (PUB-107) 

Licensed operator requalification: Boon or Boondoggle, 2:59041 

NRC review of licensed operator requalification programs, 
2:59038 ° 

Nuclear plant staffing, 2:59049 

Qualifying an off-site senior operator for shift duty, 2:59042 

saa se emergency organization training, 2:59054 

Requalification —s an independent view, 2:59039 

Retraining and requalification of reactor operators and supervisors 
of ERDA-owned reactors, 2:59C43 

Safety information system cataloging, 2:61101 (ERDA-76-45/10) 

Skill training program development, 2:59051 

Training and certification of nondestructive testing personnel, 
2:59571 (CONF-7511135-(Summ.)) 

Training by performance to maintain certified qualifications, 
2:59044 


a for nuclear power stations in Argentina, 
Training programs inspections, 2:59056 
Utility training, 2:59475 
PERSONNEL/EMPLOYMENT 
Workshop on power plant operator selection methods, 2:59387 
(EPRI-SR-28) 
PERSONNEL/ERRORS 
Estimating humar. error rates and their effects on system 
reliability, 2:60590 (SAND-77-1240C) 
PERSONNEL/PLANNING 
NRC review of licensed operator requalification programs, 


2:59038 
PERSONNEL/RADIATION DOSES 
Personnel radiation exposures in a fuel reprocessing facility, 
2:58549 (HRP-0006878) 
PERSONNEL MONITORING 
Applied health physics and safety annual report for 1976, 2:60551 
(ORNL-S5310) 
PERTURBATION THEORY 
Use of perturbation theory in the physics of nuclear reactors, 
2:59543 (ERDA-tr-297) 
PERTURBATION THEORY/GOLDSTONE DIAGRAMS 
Linked-cluster perturbation theory for closed and open-shell 
systems: derivation of effective 7-electron hamiltonians 
(Lectures), 2:61241 (LA-UR-77-1613) 
PERU/NATURAL GAS DEPOSITS 
Oil and gas developments in the Upper Amazon Basin: Columbia, 
Ecuador, and Peru, 2:58106 
PERU/PETROLEUM DEPOSITS 
Oil —— developments in the Upper Amazon Basin: Columbia, 
Ecuador, and Peru, 2:58106 
PETROCHEMICAL PLANTS/DESIGN 
Today's new multifeedstock olefins facility: technology and 
economics, 2:58263 
PETROCHEMICAL PLANTS/ECONOMICS 
Today's new multifeedstock olefins facility: technology and 
economics, 2:58263 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/PRODUCTION 
Catalytic reforming, 2:58267 
Efficient operation of an electrolysis plant in a petrochemical 
complex, 2:60152 
Factors determining the efficiency of production of petrochemical 
products in transcaucasia, 2:58255 
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Production of petrochemicals by thermal cracking of heavy 
h 2:58265 


yi : 
PETROCHEMICALS/PURIFICATION 
Production of adsorbents from clay minerals for treatment of 
ae ae 2:58213 
P OGRAPHY 


See PETROLOGY 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/ABSORPTION SPECTROSCOPY 
Possibility of photocolorimetric investigation of oil types of the Ist 
umes of the productive strata of the K yurovdag deposit, 
2 
PETROLEUM/AVAILABILITY 
Petroleum supply alternatives for the Northern Tier states through 
1980, 2:58275 (FEA/H-77/183) 
PETROLEUM/BIOCHEMISTRY 
Advances in microbiological processing of petroleum, 2:58248 
PETROLEUM/BIODEG: ATION 
Continuous open flow-through system as a model for oil 
de tion in the Arctic Ocean, 2:58293 
PETROLEUM/BIOLOGICAL EFFECTS 
Intra- and interspecific variability in tolerance of Southern 
California Littorina planaxis and Littorina scutulata to 
leum, 2:61081 
PETROLEUM/CATALYTIC CRACKING 
Catalytic reforming, 2:58267 
Catalytic cracking process analysis, 2:58268 
PETROLEUM/ RGES 
An evaluation of the GNP deflator as a basis for adjusting the 
allowable price of crude oil, 2:58274 (AD-A-036146) 
PETROLEUM/CHEMICAL COMPOSITION 
Geochemistry of oils of the VIIth horizon of the Sangachaly- 
offshore--Duvannyi-offshore--Bulla Island deposit, 2:58335 
Group composition of sulfur and nitrogen compounds in 
Belorussian oils from new industrial sites, 2:58326 
Significance of vertical migration phenomena of hydrocarbons, 
2:58060 


Some regularities of variation of the properties of oils of 
Mezocanozoic d its of Azerbaijan, 2:58056 
PETROLEUM/COKING 
Flexicoking: clean products from dirty feeds, 2:58419 
PETROLEUM/CONSUMPTION RATES 
Sources of energy used in Florida: 1960-1973, 2:60008 (NP-22233) 
PETROLEUM/CORRELATIONS 
Correlation between petroleum and source rock, 2:58085 
PETROLEUM/DENS 
Investigation of densities and thermal expansion coefficients 
applicable to petroleum measurement, 2:58344 
PETROLEUM/DESALINATION 
—— of application of alkaline reagents for salt removal 
rom petroleum, 2:58208 
PETROLEUM/DESULFURIZATION 
Asphaltene hydrodesulfurization with small catalyst particles 
utilizing a hydrogen quench for the reaction (Patent), 2:58251 
Asphaltene hydrodesulfurization with small catalyst particles in a 
lel reactor system (Patent), 2:58250 
Gulf resid HDS + FCC for energy conservation, 2:58229 
New methods of purification and stabilization of the oil and oil 
= products by the low valent transition metal compounds, 
Oil hydrodesulfurization with alumina composite catalyst utilizing 
pen oe and dicarboxylic acid in its preparation (Patent), 
Water treatment of hydrodesulfurization catalyst to improve its 
mic: rosity (Patent), 2:58202 
PETROLEUM/DIAGENESIS 
—— controlling oil and gas generation in sedimentary basins, 
PETROLEUM/DIFFUSION 
Approximate method of calculation of the filtration of a liquid in a 
iporous and porous medium, 2:58339 
PETROLEU. GY MODELS 
World petroleum energy model, 2:58041 
PETROLEUM/ENERGY SUPPLIES 
Future transportation fuels: optimization of the vehicle-fuel- 
refinery system, 2:58260 
PETROLEUM/ENHANCED RECOVERY 
Petroleum exploration and production technology, 2:60022 
Recovery of viscous oil by unheated air injection, followed by in 
situ combustion (Patent), 2:58416 
PETROLEUM/EXPLORATION 
Petroleum exploration and production technology, 2:60022 
PETROLEUM/FOREC IG 
Energy situation, 2:59980 (PB-266836) 
Oil and natural gas energy plan for Canada, 1977-1985: Appendix 
D to Canada’s resources and the national interest, 2:60020 (NP- 
22249(App.D)) 
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Project Interdependence: U.S. and world energy outlook through 
1990 (Congressional Research Service report), 2:60005 
PETROLEUM/FRACTIONATION 
Computer control of crude-vacuum units for energy conservation, 


2:58223 
PETROLEUM/GASIFICATION 
Technology and economics of clean fuel gas manufacture from 
liquid petroleum, 2:58603 
Treating carbonaceous matter with hot steam (Patent), 2:58598 
PETROLEUM/GEOCHEMISTRY 
Geochemistry of oils of the VIIth horizon of the Sangachaly- 
offshore--Duvannyi-offshore--Bulla Island deposit, 2:58335 
PETROLEUM/GOVERNMENT POLICIES - 
Energy conservation: responsibilities of government, 2:58308 
Oil and natural gas energy plan for Canada, 1977-1985: Appendix 
D to Canada’s resources and the national interest, 2:60020 (NP- 
22249(App.D)) 
PETROLEUM/IN-SITU COMBUSTION 
Research based on in-situ combustion and recent results, 2:58359 
PETROLEUM/LEGISLATION 
Natural Gas and Petroleum Conservation and Coal Utilization Act 
of 1977. Report of the Commitee on Energy and Natural 
Resources, United States Senate, together with Minority views 
to accompany S.977, 2:60010 
PETROLEUM/MARITIME TRANSPORT 
Marine transportation of crude oil and products, 2:58323 
PETROLEUM/MEETINGS 
1976 proceedings of American Petroleum Institute Refining 
Department 41st midyear meeting, 2:58032 
Ninth world petroleum congress. Volume 2. Geology, 2:58027 
Ninth world petroleum congress. Volume 3. Exploration and 
transportation, 2:58036 
Ninth world petroleum congress. Volume 4. Drilling and 
production, 2:58038 
Ninth world petroleum congress. Volume 5. Processing and 
storage, 2:58039 
Ninth world petroleum congress. Volume 6. Conservation and 
safety, 2:58042 
Ninth world petroleum congress. Volume 1. General volume, 
2:58029 
Ninth world petroleum congress. Volume 7. Index, 2:58031 
PETROLEUM/MIGRATION 
Significance of vertical migration phenomena of hydrocarbons, 
2: 


PETROLEUM/ORIGIN 
Origin of petroleum, 2:58096 
PETROLEUM/PHASE DIAGRAMS 
Significance of vertical migration phenomena of hydrocarbons, 
2:58060 
PETROLEUM/PHASE STUDIES 
Significance of vertical migration phenomena of hydrocarbons, 
2:58060 
PETROLEUM/PHYSICAL PROPERTIES 
Some regularities of variation of the properties of oils of 
Mezocanozoic deposits of Azerbaijan, 2:58056 
PETROLEUM/PRODUCTION 
Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM-5890) 
Patterns of energy production in the Southwest, 2:59975 (LA-UR- 
7-685) 


Petroleum exploration and production technology, 2:60022 
Some geological and political considerations regarding future 
production of domestic fossil fuel energy resources, 2:60007 
(CONF-760744-) 
PETROLEUM/PYROLYSIS 
Basic study on pyrolysis of crude oils for olefin production by use 
of fluidized bed reactor, 2:58235 
PETROLEUM/REFINING 
New methods of purification and stabilization of the oil and oil 
refinery products by the low valent transition metal compounds, 
2:58239 
PETROLEUM/RESERVES 
Canada’s oil and gas resources: Appendix B to Canada’s resources 
and the national interest, 2:60019 (NP-22249(App.B)) 
Estimate of the world’s recoverable crude oil resource, 2:58043 
Principle and methods of calculating oil and gas reserves, 2:58044 
PETROLEUM/RESOURCE CONSERVATION 
Energy conservation, fuel quality, and emission control in 
perspective, 2:58310 
Reduced crude usage through increased MPG and decreased 
VMT for passenger pe ret 2:58309 
PETROLEUM/STORAGE F 
New concepts for design pw — large storage tanks, 2:58350 
Optimization of production and operational problems on 
Pazargad: world’s first giant offshore storage barge, 2:58352 
Procedure for storage of oil produced at great depth at sea, 
2:58351 


PETROLEUM DEPOSITS/EXPLORATION 


PETROLEUM/TERMINAL FACILITIES 

Analysis of the alternatives available for the transportation and 
disposition of Alaskan North Slope crude oil. executive 
pel draft. (In excess of West Coast demand), 2:58312 (PB- 

) 
PETROLEUM/THERMAL EXPANSION 

Investigation of densities and thermal expansion coefficients 
applicable to petroleum measurement, 2:58 

PETROLEUM/TRANSPORT 

Analysis of the alternatives available for the transportation and 
disposition of Alaskan North Slope crude oil. executive 
ory draft. (In excess of West Coast demand), 2:58312 (PB- 

4 

Flow of liquid from external cylindrical nozzles with conical 
inlets, 2:58318 

Investigation of variation of flow velocity as a result of paraffin 
deposition during transfer, 2:58319 

= — in pipeline design, construction, and operation, 

Transportation of fossil fuel materials (Patent; methanol 
production and use as emulsifier), 2:58005 

PETROLEUM/UNDERGROUND STORAGE 

Experiences gained in the creation and operation of caverns in salt 
domes with a large content of impurities, 2:58354 

Original observations on the behavior mechanisms of salt cavity 
og and new procedures for fuel reheating in the caverns, 

Report on emergency petroleum storage in New England, 2:58349 
(NP-22200) 

Storage of hydrocarbons underground. (comparative 
consideration and experience abroad), 2:58539 

Strategic Petroleum Reserve. Su  sarewee to final environmental 
impact statement for Bayou Choctaw salt dome (Louisiana), 
2:58346 (FEA/S-77/129) 

Strategic Petroleum Reserve. Draft supplement, final 
environmental impact statement, Bryan Mound salt dome 
(Texas), 2:58347 (FEA/S-77/211) 

Underground storage of liquid and gan hydrocarbons with 
special consideration to public safety, regional planning, and 
environment protection, 2:58355 

PETROLEUM. 'Y FLO 
Accounting for forces of inertia in unsteady filtration through 
fissiparous deep strata with permeability inheritance, 2:58168 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 

East Brazilian continental margin and petroleum prospects, 

2:58077 


Geological-geochemical evaluation of possible oil and gas content 
of the Bering Sea, the seas of Okhotsk and Japan, the North- 
Western Pacific, and the Arctic Ocean, 2:58095 

Hydrocarbon occurrences from JOIDES Deep Sea Drilling 
Project, 2:58091 

Offshore tertiary basins of Southeast Asia, Bay of Bengal to South 
China Sea, 2:58101 

Oil and gas developments in the North Sea, 2:58102 

Oil and gas developments in Arctic North America, 2:58105 

Oil and gas developments in the Upper Amazon Basin: Columbia, 
Ecuador, and Peru, 2:58106 

Petroleum potential of the deep Atlantic Ocean, 2:58092 

Petroleum potential of deep-water areas of the Mediterranean and 
Caribbean Seas, 2:58093 

Petroleum potential of the deep-water regions of the Indian 
Ocean, 2:58094 

Petroleum prospects in the deep sediments of the Caribbean Sea, 
2:58173 


Prepared comments on oil discoveries, 2:58107 
PETROLEUM DEPOSITS/BIOG 
Alteration of petroleum in reservoirs, 2:58084 
PETROLEUM DEPOSITS/DISTRIBUTION 
Nonuniformity of distribution of terrigenous rocks of the lower 
Carboniferous period at the Shumouskoye oil deposit, 2:58063 
PETROLEUM DEPOSITS/EVALUATION 
Reverse problem of determinatior. of stratum parameters and of 
the rate of inflow of the fluid into a borehole, 2:58066 
PETROLEUM DEPOSITS/EXPLORATION 
Carbonization profile of the Miesbach 1 borehole and 
interpretation of its petroleum. ney 2:58052 
Comparative evaluation of the = potential of the Epi- 
Paleozoic basins of the USSR, 2:5 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
Deep Sea Drilling Project: technical contribution to offshore oil 
and gas exploration and eventual production, 2:58114 
Drilling analysis of experimental borehole S-451, 2:58059 
Exploration play concepts in Indonesia, 2:58098 
Exploration results and future prospects in the northern 
Australasian region, 2:58099 





PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 


Geodynamic scenario for hydrocarbon occurrences, 2:58075 

Hydrodynamic classification of basin sediments using 
combinations from some other method for rationalization of 
exploration of basins nonproductivity, 2:58079 

Hydrogeological and hydrochemical characteristics, 2:58065 

Innovations in petroleum exploration in the high Arctic, 2:58113 

Investigation of the effect of some factors on the velocity of 
propagation of longitudinal acoustic waves in sedimentary 
rocks, 2:58058 

Mahakam Delta, Kalimantan, Indonesia, 2:58089 

Method of constructing compilatory statistical diagrams, 2:58057 

Oil exploitation in the Gulf of Guinea by the Elf Aquitaine group, 
2:58050 


Petroleum and natural gas exploration in the North Sea: problems 
and expectations, 2:58051 
Petroleum prospecting offshore Labrador, 2:58049 
Petroleum studies in MRL, 2:58055 
Pre-Kerch Uplift and its oil and gas potentials, 2:58071 
Problem of search for oil and gas deposits under the western 
continental shelf of the southern part of the Caspian Sea, 
2:58070 
Sedimentary basins of the Far East and the North-East of the 
USSR and their possible oil and gas content, 2:58097 
Textural distribution of sea-floor sediments, south Texas Outer 
Continental Shelf, 2:58068 
PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 
Geochemistry of oils of the VIIth horizon of the Sangachaly- 
offshore--Duvannyi-offshore--Bulla Island deposit, 2:58335 
Geophysical and geochemical surface surveys for detection of oil 
and gas pools, 2:58111 
Hydrogeological and hydrochemical characteristics, 2:58065 
PETROLEUM DEPOSITS/GEOCHEMISTRY 
Alteration of petroleum in reservoirs, 2:58084 
PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 
Structural features and hydrocarbon deposits in the Mackenzie 
Delta, 2:58090 
PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 
Classification of petroleum zones and search for geologic factors 
significant in the distribution of petroleum and gas reserves, 
2:58080 


Hydrogeological and hydrochemical characteristics, 2:58065 
PETROLEUM DEPOSITS/GEOLOGY 
Nonuniformity of distribution of terrigenous rocks of the lower 
Carboniferous period at the Shumouskoye oil deposit, 2:58063 
Petroleum re y of the Niger Delta, 2:58086 
PETROLEUM DEPOSITS/GEOMETRY 
Prediction of fluvial-deltaic reservoir geometry, Prudhoe Bay 
field, Alaska, 2:58087 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
Geophysical and geochemical surface surveys for detection of oil 
and gas pools, 2:58111 
Nuclear-geophysical determination of gas-bearing intervals in the 
drill logs of cased holes, 2:58073 
Satellite navigation in seismic-geophysical research of the Adriatic 
offshore area, 2:58054 
PETROLEUM DEPOSITS/HYDROLOGY 
Hydrogeological and hydrochemical characteristics, 2:58065 
PETROLEUM DEPOSITS/INFORMATION SYSTEMS 
<a of a computer-based file on oil and gas pools, 


PETROLEUM DEPOSITS/MATHEMATICAL MODELS 
Numerical simulation of fissured reservoir production, 2:58118 
PETROLEUM DEPOSITS/MICROEMULSION FLOODING 
Micellar floodin —_ (Patent), 2:58128 
PETROLEUM D TS/NEUTRON LOGGING 
Pulsed neutron well ig techniques, 2:58053 
PETROLEUM DEPOSITS/OFFSHORE DRILLING 
Petroleum prospecting offshore Labrador, 2:58049 
Production schemes for water areas, 2:58177 
PETROLEUM DEPOSITS/ORIGIN 
~~ oil and gas accumulations in West Siberia, 
Organic matter, 
Mackenzie Delta, 
PETROLEUM DEPOSITS/ PROSPECTING 
Neotectonics and morphostructures significance for oil and gas 
fields location, 2:58062 
Paleodeltaic sediments and methods of petroleum exploration in 
the USSR, 2:58088 
Petroleum exploration in Gabon and Congo, 2:58104 
PETROLEUM DEPOSITS/SEISMIC VEYS 
Detailed investigations of geological structures by seismic well 
surveys, 2:58110 
Satellite navigation in seismic-gecphvsical research of the Adriatic 
offshore area, 2:58054 
Some statistical and probabilistic techniques to optimise the search 
for stratigraphic traps on seismic data, 2:58108 


ye +o and hydrocarbon occurrence: 
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PETROLEUM DEPOSITS/SIMULATION 
Accuracy of a simulation model in the description of reservoir 
behavior, 2:58117 
PETROLEUM DEPOSITS/SPATIAL DISTRIBUTION 
Main types of world regions having a different distribution of oil 
and gas deposits at great depths, 2:58069 
PETROLEUM DEPO POSITS, ONICS 
Global tectonics and structural evolution of basin sediments, 
2:58074 
PETROLEUM DISTILLATES/CHEMICAL ANALYSIS 
Determination of potential content of high-V.I oils in petroleum 
distillates, 2:58253 
PETROLEUM DISTILLATES/CHROMATOGRAPHY 
Isolation of alkylnaphthalenes from the middle distillate of 
troleum by liquid-solid and liquid chromato, hy, 2:58262 
PETROLEUM DISTILLATES IROCRA' G 
Hydroprocessing catalytic cracking feed stocks (Patent), 2:58205 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
Integrated planning for exploration, development, production, and 
transportation for rapid expansion of oil field operations, 
2:58037 
Petroleum industry in Japan: technology, 2:58030 
PETROLEUM INDUSTRY/ACCIDENTS 
Summary of accidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
PETROLEUM INDUSTRY/AUTOMATION 
Automation systems and improvement of management in the oil 
industry of the USSR, 2:58189 
PETROLEUM INDUSTRY/ECONOMICS 
Canada’s oil and gas resources: Appendix B to Canada’s resources 
and the national interest, 2:60019 (NP-22249(App.B)) 
Oil company diversification, 2:58276 
PETROLEUM INDUSTRY/ENERGY CONSERVATION 
Employee commitment to energy conservation, 2:58034 
a ee equipment design and systems: are they safe, 
2:58220 
Energy training in a multi-function corporation, 2:58033 
Energy utilization training programs developed by Shell 
Companies, 2:58035 
Federal role in conservation and monitoring in the industrial 
sector, 2:58311 
PETROLEUM INDUSTRY/ENVIRONMENTAL IMPACT 
STATEMENTS 
Elements of an adequate environmental impact statement for the 
petroleum, petrochemical, and bulk energy industries, 2:58295 
PETROLEUM INDUSTRY/FINANCIAL INCENTIVES 
Continuation of the adjustment as a production incentive to the 
maximum weighted average first sale price for domestic crude 
oil (Energy Action No. 11), 2:58307 (PB-266841) 
PETROLEUM INDUSTRY/GOVERNMENT POLICIES 
Canada’s resources and the national interest, 2:59921 (NP-22249) 
Canada’s resources and the national interest: summary, 2:59924 
(NP-22274) 
Canada’s oil and gas resources: Appendix B to Canada’s resources 
and the national interest, 2:60019 (NP-22249(App.B)) 
Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the national interest, 2:59922 (NP-22249(App.A)) 
PETROLEUM INDUSTRY/HORIZONTAL DIVESTITUR ESTITURE 
Horizontal divestiture (Conference highlights), 2:60024 
PETROLEUM INDUSTRY/MAN AGEMENT 
Automation systems and coeds of management in the oil 
industry of the USSR, 2:58189 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 
cae in offshore development and production, 
2:58028 


PETROLEUM INDUSTRY/PROCESS CONTROL 
The market for process control instrumentation in France. 
Foreign market survey report, 2:60817 (DIB-77-07-513) 
PETROLEUM INDUSTRY/PRODUCTIVITY 
Impact on the petroleum industry of developing alternate sources 
of energy, 2:58040 
PETROLEUM INDUSTRY/REGULATIONS 
Federal Psst Administration —_ report of the 
Task Force (Book), 2:60006 
Oil and gas report 1. General order prescribing rules and 
regulations governing the conservation of oil and 
Alabama and oil and gas laws of Alabama with Oi Of and. Gas 
Board forms, 2:58306 (NP-22112) 
Task Force on Compliance and Enforcement. Final report 
td of Task Force recommendations, 2:58305 (FEA/T - 
PETROLEUM INDUSTRY/SAFETY ENGINEERING 
~—_ gute equipment design and systems: are they safe, 
PETROLEUM INDUSTRY/TAXES 
Taxation of non-renewable resources: Appendix A to Canada’s 
resources and the national interest, 2:59922 (NP-22249%(App.A)) 
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PETROLEUM INDUSTRY/VERTICAL DIVESTITURE 
Analysis of vertical divestiture, 2:60021 (PB-265999) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/ADDITIVES 
Evaluation of the antioxidizing efficacy of the derivatives of 
alkylnaphthols by the method of chemiluminescence, 2:58256 
PETROLEUM PRODUCTS/CHEMICAL COMPOSITION 
Effect of fuel on petroleum coke loss, 2:58337 
PETROLEUM PRODUCTS/CONSUMPTION RATES 
Sources of energy used in Florida: 1960-1973, 2:60008 (NP-22233) 
PETROLEUM PRODUCTS/DESULFURIZATION 
New methods of purification and stabilization of the oil and oil 
refinery products by the low valent transition metal compounds, 
2:58239 
PETROLEUM PRODUCTS/PRODUCTION 
Problem of coking heavy resin obtained from gasoline pyrolysis, 
2:58254 
Prospects of utilization of heavy resin of the process of 
thermostabilization of a crude broad aromatic fraction, 2:58257 
Silicon titration in coking gasoline, 2:58253 
Utilization of heavy resin from pyrolysis of benzine, 2:58259 
PETROLEUM PRODUCTS/SYNTHESIS 
Process for producing synthetic coking coal and treating cracked 
oil (Patent), 2:58201 
PETROLEUM REFINERIES 
Calculation of the absorption and stri ping tower, 2:58210 
PETROLEUM REFINERIES/COOLING SYSTEMS 


Titanium tubing versus refinery and cooling water environments, 
58172 


PETROLEUM REFINERIES/DESIGN 
Refinery design and operation in the seventies, 2:58245 
PETROLEUM REFINERIES/DISTILLATION 
STEX process--extraction of styrene from pyrolysis gasoline, 
2:58271 
PETROLEUM REFINERIES/ECONOMETRICS 
Economy of scale in refining, storage, and distribution, 2:58246 
PETROLEUM REFINERIES/ELECTRICAL EQUIPMENT 
Distribution of the potential along the surface of through 
insulators of electro-desalinating plants and electroseparators, 


2:58214 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Achievements to date in using heat transfer equipment to conserve 
energy, 2:58215 
—— control of crude-vacuum units for energy conservation, 
2:5822 


Energy conservation in Exxon refineries, 2:58219 
Energy conservation and selectivity in catalytic reforming, 
2:58230 
Energy conservation hits home, 2:60096 
Energy saving ene better thermodynamic data, 2:58216 
Fractionation control technology dramatically reduced energy 
consumption, 2:58227 
Gulf resid HDS + FCC for energy conservation, 2:58229 
Men, motivation, and manna, 2:58217 
Sense, nonsense, and games in training for energy conservation, 
2:58218 
PETROLEUM REFINERIES/FLUE GAS 
Controlled CO emissions from fluid catalytic cracking units: 
theoretical and commercial aspects, 2:58231 
PETROLEUM REFINERIES/FUEL ECONOMY 
Conservation of crude by hydrotreating residua for FCC feed, 
2:58195 
Fuel economy in the design and operation of a fractionation plant, 
2:58226 
PETROLEUM REFINERIES/GASEOUS WASTES 
Environmental protection policy and measures to reduce 
hydrocarbon emissions from oil refineries, 2:58296 
PETROLEUM REFINERIES/HEAT EXCHANGERS 
— to — transient consequences of a heat exchanger tube 
ure, 2:582 
PETR LEUM REF INERIES/HYDROGEN PRODUCTION 
m techniques for energy conservation, 2:58225 
PETR LEUM REFINERIES/NOISE POLLUTION CONTROL 
Process plant noise: evaluation and control, 2:58273 
PETROLEUM REFINERIES/OPERATION 
Comparative evaluation of the performance of oil refineries in 
terms of gross and net output, 2:58212 
Refinery design and operation in the seventies, 2:58245 
PETROLEUM 1 REFINERIES/OPTIMIZATION 
Discussion of “optimization of the vehicle-fuel-refinery system” by 
R.F. Wilson and W.T. Tierney, 2:58261 
PETROLEUM REFINERIES/POLLUTION CONTROL 
Systems approach to pollution-free petroleum refinery, 2:58298 
PETROLE REFINERIES/POWER SUPPLIES 
Corrosion control in high pressure steam generators, 2:58228 
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PETROLEUM REFINERIES/PROCESS CONTROL 
Analytical methods, techniques, and instrumentation for process 
studies and control, 2:58243 
PETROLEUM REFINERIES/PRODUCTIVITY 
Comparative evaluation of the performance of oil refineries in 
terms of gross and net output, 2:58212 
PETROLEUM REFINERIES/SAFETY ENGINEERING 
Safety in rr refinery operations, 2:58272 
PETROLEUM REFINERIES/WASTE DISPOSAL 
Systems approach to pollution-free yt pn refinery, 2:58298 
PETROLEUM REFINERIES/W HEAT UTILIZATION 
Growth from waste with Shell in Canada, 2:58281 
PETROLEUM REFINERIES/WASTE WATER 
Cost-effective treatment of a petroleum refinery effluent, 2:58287 
a a for refinery wastewater treatment systems, 
State and development in refinery effluent purification, 2:58297 
PETROLEUM REFINERIES/WATER CHEMISTRY 
Chemical treatment of cooling water at Energoinvest's Bosanski 
Brod oil refinery, 2:58283 
PETROLEUM REFINERIES/WATER REMOVAL 
= 4 variables that affect the corrosion of sour water strippers, 


PETROLEUM RESIDUES/CATALYTIC CRACKING 
Hydrocarbon conversion process (Patent; catalytic cracking of 
high-boiling hydrocarbons), 2:58194 
PETROLEUM RESIDUES/COKING 
Process for producing synthetic coking coal and treating cracked 
oil (Patent), 2:58201 
Studies on coking of residual oils. 1V. Behavior of sulfur in 
Kuwait vacuum residual oil during coking reaction, 2:58232 
Studies on coking of residual oils. V. Kinetics of coking of Kuwait 
vacuum residual oil, 2:58233 
PETROLOGY/RESEARCH PROGRAMS 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
PFR REACTOR/COLD TRAPS 
— crystallization in liquid sodium systems, 2:59294 (CONF- 
60503- 
PFR REACTOR/LEAK DETECTORS 
Performance of PFR hydrogen leak detection system based on 
water and hydrogen injection into the steam generator units, 
2:59274 (CONF-760503-P2) 
PFR REACTOR/REACTOR CHARGING MACHINES 
Development tests in sodium on two types of gripper drive, 
2:59289 (CONF-760503-P2) 
PH VALUE/SORPTIVE PROPERTIES 
Extraction of uranium from aqueous solutions by coals of different 
rank and petrographic composition, 2:58470 
PHAGES 
See BACTERIOPHAGES 
PHENIX REACTOR/HEAT EXCHANGERS 
Carbon transfer between 2 1/4 Cr 1 Mo alloy and austenitic steels 
(experiments in anisothermal loops), 2:59312 (CONF-760503-P2) 
PHENIX REACTOR/IN CORE INSTRUMENTS 
Utilization and performance of sodium instrumentation during 
start-up and initial operation of PHENIX, 2:59305 (CONF- 
760503-P2) 
PHENIX REACTOR/REACTOR OPERATION 
Three years of Phenix operation, 2:59346 
PHENIX REACTOR/REACTOR VESSELS 
FAG slewing bearings for a 250 mw reactor, 2:59381 
PHENYLETHYLENE 
See STYRENE 
PHI-1019 RESONANCES/DECAY 
phi production in 7” p collisions near threshold, 2:61275 
PHILIPPINES/NUCLEAR POWER 
Public acceptance dimensions of nuclear technology transfer in 
the Philippines, 2:59796 
Technology transfer in the implementation of nuclear power in 
the Philippines, 2:59598 
PHILIPPINES/REACTOR TECHNOLOGY 
Philippine experience in technology transfer in atomic research, 
2:59496 


PHOSPHATES/BIOCHEMISTRY 
Significance of different dehydrogenase components to radiation- 
induced impairment of the pentose phosphate cycle (X 
radiation, rats), 2:61055 
PHOSPHATES/RADIOLYSIS 
Reactions of phosphate radicals with organic compounds (Gamma 
rays and electron beams), 2:60572 
PHOSPHATES/SYNTHESIS 
New family of refractory compounds. The rare earth 
oxyphosphates: LnsPo7, 2:60435 
PHOSPHORUS IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 





PHOTOCHEMISTRY/REVIEWS 


PHOTOCHEMISTRY/REVIEWS 
Photochemical utilization of solar ener, ean ofl 
PHOTODETECTORS/PHYSICAL RAD TION EFFECTS 
Radiation effects in optoelectronic devices, 2:60811 (SAND-76- 
0726) 
PHOTODETECTORS/USES 
Optical sensors in _ ging savnentoss (Length gage and profile 
weage) 0810 ( 2: ae at -_* 508 1(Rev.)) 
PH 


See PHOTON CLEAR t REACTIONS 
PHOTOFISSION 
New isotope of curium: **'Cm (6 to 20 MeV), 2:61442 (BNL- 
NCS.-22500) 
PHOTOGALVANIC CELLS/REVIEWS 
Photochemical utilization of solar energy, 2:58637 
PHOTOGRAPHS 


Y 
See also SCHLIEREN METHOD 
ULTRAHIGH-SPEED PHOTOGRAPHY 
PHOTOGRAPHY/QUALITY ASSURANCE 
Photographic quality assurance in diagnostic radiology, nuclear 
medicis ine, and radiation therapy. Volume II. Photographic 
pean, quality assurance, and the evaluation o' 
pets ~ hk — Final report, 2:60985 (PB-267498) 
PH 
Behavior e —y ls sections and branching ratios in the 
neighborhood of a resonance, 2:61235 
PHOTON COLLISIONS 
See also PHOTON-ATOM COLLISIONS 
PHOTON COLLISIONS/ELASTIC SCATTERING 
X-ray excitation of surface plasmons on spherical voids in metals, 
2:61524 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
Maximum entropy Eddington factors (Radiation hydrodynamics), 
2:61489 (LA-6882-MS) 
PHOTON-ATOM COLLISIONS/IONIZATION 
Two-state and two-state plus continuum problems associated with 
the interaction of intense laser pulses with atoms, 2:61219 
(ORNL/TM-5754 
PHOTON-ATOM COLLISIONS/PHOTOIONIZATION 
Behavior of partial cross sections and branching ratios in the 
neighborhood of a resonance, 2:61235 
PHOTONUCLEAR REACTIONS 
See also PHOTOFISSION 
Direct and resonance photoneutron reactions of '7O (4.5 to 7.1 
MeV: cross sections), 2:61551 (BNL-NCS-22500) 
High resolution study of the ?°*Pb(y,n/sub 0/)”*’ Pb reaction, 
2:61412 (BNL-NCS-22500) 
PHOTONUCLEAR REACTIONS/CROSS SECTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Program LINEAR (Version 77-1): 
linearize data in the Evaluated Nuclear Data File/Version B 
(ENDF/B) format, 2:61328 (UCRL-50400(Vol.17)(Pt.A)) 
PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
mr a° photoproduction from complex nuclear targets, 
2:613 
PHOTONUCLEAR REACTIONS/POLARIZATIO 
Table of differential polarization coefficients for SC eintittinn 
reactions, 2:61486 
PHOTOSYNTHESIS/QUANTITY RATIO 
NADPH/NADP* ratios in photosynthesizing reconstituted 
chloroplasts, 2:61007 
PHOTOSYNTHESIS/REVIEWS 
Mechanisms in photosynthesis, 2:60969 
PHOTOVOLTAIC CONVERSION/ECONOMICS 
Simple model for solar energy economics in the U.K., 2:60053 
ALOCYANINES/CHEMICAL REACTIONS 
Silicon-phthalocyanine siloxane polymers: synthesis and (1)H 
nuclear magnetic resonance study. Technical report, 2:60552 
(AD-A-0362274) 
PHYSICAL PROTECTION DEVICES/BIBLIOGRAPHIES 
= - secure alarm communication systems, 2:60819 (SAND- 


PHYSICAL RADIATION EFFECTS/BLISTERS 
Radiation blistering in metals and alloys, 2:60426 

PHYSICAL RADIATION EFFECTS/MATHEMATICAL 
MODELS 
Theory of swelling and irradiation creep, 2:61517 (CONF-770641- 


7) 
PHYSICAL RADIATION EFFECTS/SWELLING 
Void growth and its relation to intrinsic point defect properties, 
2:61515 (AERE-TP-691) 
PHYSICAL RADIATION EFFECTS/VOIDS 
Void growth and its relation to intrinsic point defect properties, 
2:61515 (AERE-TP-691) 


SICS 
See also HIGH ENERGY PHYSICS 


ERA Vol. 2, No. 24 


NUCLEAR PHYSICS 
SOLID STATE PHYSICS 
PHYSICS/RESEARCH PROGRAMS 
Theoretical Physics Division annual ri , January-December 
1976. Volume I (LLL), 2:61154 (UCRL-50035- hay Ms 1)) 
PICKERING-1 REACTOR/PRIMARY COOLANT CIRCUITS 
In-service inspection of the primary coolant circuit, 2:59261 
(CONF-7511135-(Summ.) 
G-2 REACTOR/PRIMARY COOLANT CIRCUITS 
In-service inspection of the primary coolant circuit, 2:59261 
(CONF-7511135-(Summ.) 
ICKERING-3 REACTOR/PRIMARY COOLANT CIRCUITS 
In-service inspection of the primary coolant circuit, 2:59261 
(CONF-7511135-(Summ.) 
PICKERING-4 REACTOR/PRIMARY COOLANT CIRCUITS 
In-service inspection of the primary coolant circuit, 2:59261 
(CONF-7511 


135-(Summ.) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PILES 
See FOUNDATIONS 
PINES/RESPIRATION 
Respiration of field-grown loblolly pine roots as influenced by 
tem: — Td and root type, 2:60867 
PINS ( 
See FUEL PINS 
PION CONDENSATION 
Superheavy nuclei and pion condensation, 2:61475 
PION ETRY/D DOSE DISTRIBUTIONS 
Use of a dynamic rangeshifter for modifying the depth-dose 
distributions of negative pions, 2:61513 
PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Investigation of the cross section of the (7~, p) process as a 
function of the atomic number of the nucleus at an energy ~ 1 
GeV, 2:61280 
PION MINUS REACTIONS/PHOTOPRODUCTION 
Threshold charged-pion — and radiative pion 
capture. II. 7~d_ynn, 2:61283 
PION MINUS REACT IONS/PIONIZATION 
Angular distributions of secondary particles in proton-nuclear 
interactions at 400 GeV/c, 2:61270 
PION MINUS-PROTON INTERACTIONS/CAPTURE 
Threshold charged-pion photoproduction and radiative pion 
capture. I. The Nucleon, 2:61282 
PION MINUS-PROTON INTERACTIONS/DECAY 
phi production in 7 p collisions near threshold, 2:61275 
PION MINUS. PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Concerning the growth of associative multiplicity as a function of 
the transverse momentum, 2:61277 
PION PLUS REACTIONS/INCLUSIVE INTERACTIONS 
Angular distributions of the protons in the reaction 7* + Xe 
p+xxx at 2.34 GeV/c as a background for the shock-wave 
effect, 2:61278 
PION PLUS-NEUTRON INTERACTIONS/CAPTURE 
Threshold charged-pion photoproduction and radiative pion 
capture. I. The Nucleon, 2:61282 
PION PLUS-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Study and oaetn oe of the inclusive reactions 7* n rho®X and 
K~ p anti K*°X, 2:61279 
PION PLUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Strange-particle cross sections from 7* p interactions at 10.3 
GeV/c, 2:61276 
PION PLUS-PROTON INTERACT IONS/PHASE SHIFT 
Pion-nucleon phase shift analyses. I. * p scattering from 0 to 350 
MeV (Partial waves, S, P, and D waves, total and differential 
cross sections), 2:61274 (TID-27571) 
PION PLUS-PROTON INTERACTIONS/SCATTERING 
LENGTHS 


Pion-nucleon phase shift analyses. I. 7* p scattering from 0 to 350 
MeV (Partial waves, S, P, and D waves, total and differential 
cross sections), 2: 61274 Sm il 

PION REACTIONS/ABSORPTIO: 
Influence of 7 condensate on sin S sasiniis absorption of slow 

ions by atomic nuclei, 2:6147 

PION REACTIONS/MULTIPLE SCATTERING 
ns optical potential, 2:61334 
GE MODEL 
See OPE MODEL. 

PION-NUCLEON INTERACTIONS/EXCHANGE 

INTERACTIONS 

Isobar formalism and one pion exchange partial-wave cross 
sections in wN aN (L-S xe unitarity, analyticity, 
isobar am; “TT 2:61299 (TID-27571 

PION-NUCLEON INTERACT IONS/NUCLEAR POTENTIAL 

R on calculating the pion-nucleus first-order optical 

potential, 2:61485 





DEC. 30, 1977 


PION-NUCLEON INTERACTIONS/PARTIAL WAVES 
A mass splittin, ~ ba a ~? partial wave analyses (K matrix), 
2:61301 (TI 
Isobar formalism oo Es partial-wave cross 
sections in 7N aN , 2:61300 
Isobar formalism and one pion exchange partial-wave cross 
sections in 7N m7N (L-S coupling; unitarity, analyticity, 
isobar amplitudes), 2:61299 (TID-27571) 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Isobar formalism and one pion exchange partial-wave cross 
sections in wN aN (L-S coupling: unitarity, analyticity, 
isobar amplitudes), 2:61299 (TID-27571) 
PION-PION CTIONS/PHASE SHIFT 


Determination of the 77 scattering length in the effective-range 
approximation, 2:61298 
PION-PION INTERACTIONS/SCATTERING LENGTHS 
Determination of the 77 scattering length in the effective-range 
—— 2:61298 
ONS 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/BETA DECAY 
Beta decay of pion condensates as a cooling mechanism for 
neutron star, 2:61159 
PIONS/PHOTOPRODUCTION 
Threshold charged-pion photoproduction and radiative pion 
capture. I. The Nucleon, 2:61282 
PIONS. MINUS/PARTICLE PRODUCTION 
Tesis vi factorization from single- and double-pion production in 
100-GeV/c p-antip and pp collisions, 2:61267 
PIONS NEUTRAL/PHOTOPRODUCTION 
Threshold 77° photoproduction from complex nuclear targets, 


PIONS PLUS/PARTICLE PRODUCTION 
Tests of factorization from single- and double-pion production in 
100-GeV/c p-antip and pp collisions, 2:61267 
PIPE JOINTS/ ANALYSIS 
User's manual for the CORTES GRAPHICS PACKAGE 
GRFPAK, 2:59576 (ORNL/NUREG/TM-127) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
PIPELINES/COMPRESSORS 
Emissions from compressor stations, 2:58313 
PIPELINES/CONSTRUCTION 
International status in the regeneration of cast-iron pipelines for 
gas supply systems, 2:58403 
PIPELINES/DESIGN 
New developments in pipeline design, construction, and operation, 


PIPELINES/ELECTRIC HEATING 
Analysis of electric safety in the area of pipelines with direct 
electric heating, 2:58320 
PIPELINES/ENERGY CONSUMPTION 
Federal perspective on transportation energy use and 
conservation, 2:60120 
PIPELINES/FAILURES 
Design basis pipe breaks: design basis pipe breaks for the 
Combustion Engineering two loop reactor coolant system 
(PWR), 2:59172 (CENPD-168-A) 
UK transmission system construction failures appraised, 2:58405 
PIPELINES/FLUID FLOW 
Investigation of variation of flow velocity as a result of paraffin 
deposition during transfer, 2:58319 
PIPELINES/HYDRAULICS 
Application of the method of pattern recognition to the 
determination of hydraulic characteristic of functioning 
pipelines, 2:58315 
PIPELINES/INDUSTRIAL RADIOGRAPHY 
Recent improvements of radiographic methods in gas industry, 
2:60712 
PIPELINES/INSTALLATION 
Deep water engineering in the North Sea. II. Laying of large 
diameter pipe in deep water, 2:60633 
Foundation stability of buried offshore pipelines. A survey of 
published literature. Report No. COE 174, 2:60746 (TAMU-SG- 
04 


76-204) 
PIPELINES/JOINTS 
Cross-connections: causes, consequences, and cures, 2:61102 (LA- 
6847-MS) 
PIPELINES/MATERIALS 
Hydrogen compatibility of structural materials for energy storage 
and transmission applicaticns. Semiannual report, October 1, 
1976-April 1, 1977, 2:58590 (SAND-77-8240) 


PITUITARY GLAND/BIOLOGICAL RADIATION 


Selection of structural materials for hydrogen pipelines and 
storage vessels, 2:58591 
PIPELINES/MATHEMATICAL MODELS 
Mathematical models of nonisothermal unsteady flow of gas in 
pipelines, 2:58402 
PIPELINES/OPERATION 
Hydraulic and thermal operating page of pipelines for low 
temperature shipment of natural 2:58401 
New a as in pipeline design, construction, and operation, 
2:58322 
PIPELINES/RESTRAINTS 
Piping seismic restraint spacing criteria--an approach to the 
optimization of the use of seismic restraints (Nuclear power 
plants), 2:59814 
PIPELINES/STABILITY 
Foundation stability of buried offshore pipelines. A survey of 
published literature. Report No. COE 174, 2:60746 (TAMU-SG- 
76-204) 
PIPELINES/STRESS ANALYSIS 
Design basis pipe breaks: design basis pipe breaks for the 
Combustion Engineering two loop reactor coolant system 
(PWR), 2:59172 (CENPD-168-A) 
Stress test limits, 2:60631 
PIPELINES/TURBULENT FLOW 
Estimation of the beginning of manifestation of the effect of 
decrease of hydraulic resistances during turbulent flow of 
liquids with polymeric additives, 2:58317 
PIPELINES/UNSTEADY FLOW 
Determination of the maximum pressure head, given unsteady 
flow of a liquid, in centralized heat supply systems, 2:60095 
PES 


See also PENSTOCKS 
PIPES/CARTESIAN COORDINATES 
Resolution of geometrical configurations by a 3-D staggered mesh 
system, 2:59564 (ANL-CT-77-10) 
PIPES/CORROSION PROTECTION 
Chemistry in power plant engineering, 2:58972 
PIPES/DESIGN 
High-temperature piping design technology. Quarterly technical 
progress report, January-March 1977 (LMFBR), 2:59269 (AI- 
ERDA-13197) 
PIPES/FABRICATION 
Technical report on material selection and processing guidelines 
for BWR coolant pressure boundary piping, 2:59143 (NUREG- 


0313) 
PIPES/FAILURES 
High-temperature piping design technology. Quarterly technical 
progress report, January-March 1977 (LMFBR), 2:59269 (AI- 
ERDA-13197) 
PIPES/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 12, January-March 1977, 2:58864 (BNL- 
50665 


) 
PIPES/PERFORMANCE TESTING 
Review and assessment of research relevant to design aspects of 
nuclear power plant piping systems. Final report (PWR and 
BWR), 2:59141 (NUREG-0307) 
PIPES/RELIABILITY 
Review and assessment of research relevant to design aspects of 
nuclear power plant piping systems. Final report (PWR and 
BWR), 2:59141 (NUREG-0307) 
PIPES/SCALING 
Calcite-aragonite deposition in geothermal wells, 2:58869 
PIPES/SPECIFICATIONS 
Technical report on material selection and processin; . guidelines 
for BWR coolant pressure boundary piping, 2:59143 (NUREG- 
0313) 
PIPES/STRESS ANALYSIS 
Appropriate B indices for evaluating load-controlling stresses in 
piping products at elevated temperatures, 2:59563 (AI-ERDA- 
13202) 
Review and assessment of research relevant to design = oom of 
nuclear power plant piping systems. Final report (PWR 
BWR), 2:59141 (NUREG-0307) 
Thermal ratchetting mechanism under cyclic alternating cold and 
hot shocks with constant primary load, 2:59610 
PIPES/TWO-PHASE FLOW 
Hydrodynamic model of two-phase pipe flow, 2:60693 (BNL- 
NUREG-23105) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITCHES/PRODUCTION 
Thermal cracking of residual oils using superheated steam and 
application of the products, 2:58240 
PITUITARY GLAND/BIOLOGICAL RADIATION EFFECTS 
Early ultrastructural changes in the rat adenohypophysis 
following exposure to neutron radiation, 2:61049 
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PITUITARY GLAND/ULTRASTRUCTURAL CHANGES 
Early ultrastructural changes in the rat adenohypophysis 
following exposure to neutron —-, 2:61049 
LANKTON/ /DATA ACQUISITI 
woe 


coupling in the Mid-Atlantic bight, 2:60893 
PLANKT! NONUTRIENTS 


Benthic- ale ic coupling in the Mid-Atlantic bight, 2:60893 
PLANT ROLASES 
Localization of acid hydrolases in protoplasts. Examination of the 
pro lysosomal function of the mature vacuole, 2:60967 
PLA} CELLS/OSMOSIS 
Energy coupling in ion and water fluxes across plant membranes, 
2:61005 
PLANTS 
See also ALGAE 
AQUA 283 ORGANISMS 
A 


PLANTS/BIOLOGICAL RADIATION EFFECTS 
ane pollen of cultivated roses used in hybridization, 
2:610. 
Radiobiology, 2:61030 (ERDA-tr-285/1) 
PLANTS/BIOLOGICAL VARIABILITY 

Come etane pollen of cultivated roses used in hybridization, 

2:610. 
PLANTS/DECOMPOSITION 

Decomposition of aquatic plants in lakes, 2:60886 (COO-1599-121) 

Decomposition of macrophytes and the metabolism of neue 
matter in sediments (Lake ecosystems), 2:61072 (COO-1599-112) 

PLANTS/HYBRIDIZATION 

Gamma-irradiated pollen of cultivated roses used in hybridization, 

2:61034 
PLANTS/PATHOGENESIS 
Host-pathogen interactions. XIII. Extracellular invertases secreted 
by three races of a plant pathogen are glycoproteins which 
different carbohydrate structures, 2:60963 
P (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 

Ukrainian Physics Journal (Cover-to-cover English translation of 
August 1971 issue of Ukrainskii Fizicheskii Zhurnal), 2:61526 
(AEC-tr-7297/8) 

Ukrainian physics journal (Cover-to cover translation into English 
of Ukrainskii Fizicheskii Zhurnal, vol. 16, no. 10 (October 
1971)), 2:61525 (AEC-tr-7297/10) 

PLASMA/ATOM-ATOM COLLISIONS 
Departures of the electron energy distribution from a Maxwellian 
in hydrogen. II. Consequences, 2:61618 
PLASMA/DIFFUSION 
a boundary-value problem for ion-ion diffusion, 
PLASMA/DISSOCIATION 
ae ov of dissociation of oxygen in low pressure plasmas, 
PLASMA/ELECTRON-ATOM COLLISIONS 

Departures of the electron energy distribution from a Maxwellian 
in hydrogen. I. Formulation and solution of the electron kinetic 
equation, 2:61617 

Departures of the electron energy distribution from a Maxwellian 
in hydrogen. II. Consequences, 2:61618 

PLASM ERGY SP 

Departures of the electron energy distribution from a Maxwellian 

in hydrogen. I. Formulation and solution of the electron kinetic 
uation, 2:61617 
PLASMA/EQUATIONS OF STATE 

Departures of the electron energy distribution from a Maxwellian 
in hydrogen. I. Formulation and solution of the electron kinetic 
equation, 2:61617 

Long-wavelength sum rules for two-dimensional plasmas, 2:61638 

PLASMA/EV RATION 
Evaporation of — clouds in a hot gas. II. Effects of 
radiation, 2:6117 
PLASMA/GUIDING-CENTER APPROXIMATION 
Cut-off in two dimensional guiding center plasmas, 2:61644 
PLASMA/KINETIC EQUATIONS 
Long-wavelength sum rules for two-dimensional plasmas, 2:61638 
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PLASMA/LASER RADIATION 
Comparison between classical and quantum mechanical 
calculations of laser field absorption coefficients by inverse 
bremsstrahlung, 2:61688 (IA-1321) 
Effect of constant mismatch on stimulated scattering in laser 
plasma interactions, 2:61710 
PLASMA/MEETINGS 
International symposium on plasma wall interaction, 2:61730 
(CONF-761049-(Absts.)) 
PLASMA/NONLINEAR PROBLEMS 
Frontiers of plasma physics. III. The implications of nonlinearity 
(Research program planning for nonlinear phenomena), 2:61643 
PLASMA/RADIATIVE COOLING 
Evaporation of spherical clouds in a hot gas. II. Effects of 
radiation, 2:61170 
PLASMA/RESPONSE FUNCTIONS 
Dielectric response function of two-dimensional classical plasmas, 
2:61641 
PLASMA/SKIN EFFECT 
Measurement of the skin effect in a plasma, 2:61704 
PLASMA/SUM RULES 
Conductivity sum rules in two component plasmas, 2:61642 
PLASMA/THERMAL CTION 
Conduction heat loss scaling in open field line geometries, 2:61558 
PLASMA/TURBULENCE 
Functional-integral formulations for plasma instabilities and 
turbulence; analogies with phase-transition phenomena, 2:61625 
(ANL-HEP-PR-77-34) 
PLASMA ACCELERATION/EMISSION SPECTROSCOPY 
Spectroscopic determination of electron temperature in plasma 
cluster accelerated by a coaxial gun, 2:61609 
PLASMA CONFINEMENT 
Stability of a plasma column confined by a helicoidal magnetic 
field, 2:61592 
PLASMA DIAGNOSTICS/CALORIMETERS 
Differential calorimeter for measurement of absorbed energy in 
laser-produced plasmas, 2:61603 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Streaming-plasma measurements in the Baseball II-T mirror 
experiment, 2:61596 (UCRL-52279) 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
a probe measurements of low-density medium-pressure 
eto-plasmas, 2:61604 
PLASM A DIAGNOSTICS/EMISSION SPECTRA 
Measurements of the argon plasma continuum: high-pressure 
peculiarities, 2:61620 
PLASMA DIAGNOSTICS/EMISSION SPECTROSCOPY 
Spectroscopic determination of electron temperature in plasma 
cluster accelerated by a coaxial gun, 2:61609 
PLASMA DIAGNOSTICS /F. AY CUPS 
Faraday cups for laser plasmas, 2:61602 
PLASMA DIAGNOSTICS/FARADAY EFFECT 
Design for coordinated measurements of Faraday rotation and 
line-of-sight electron density using heterodyne techniques, 
2:61594 (LA-6875-MS) 
PLASMA DIAGNOSTICS/LASER RADIATION 
Design for coordinated measurements of Faraday rotation and 
line-of-sight electron density using heterodyne techniques, 
2:61594 (LA-6875-MS) 
PLASMA DIAGNOSTICS/LIGHT SCATTERING 
Scheme for evaluating T/sub e//T/sub i/ and Z-bar by light 
scattering, 2:61597 
PLASMA DIAGNOSTICS/MICHELSON INTERFEROMETER 
Electron density measurements of a rapid Z-pinch discharge using 
an He-Ne laser Michelson interferometer, 2:61606 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Streaming-plasma measurements in the Baseball II-T mirror 
experiment, 2:61596 (UCRL-52279) 
PLASMA DIAGNOSTICS/NEUTRON DETECTION 
Neutron collisions in a thermonuclear plasma, 2:61608 
PLASMA DIAGNOSTICS/PROBES 
Theory of the instantaneous triple-probe method for direct-display 
of — parameters in low-density collisionless plasmas, 


PLASMA DIAGNOSTICS/SCHLIEREN METHOD 

Resonant optical schlieren system for plasma flow studies, 2:61601 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 

— plasma diagnostics by the Thomson scattering method, 

Multichannel Thomson scattering a tus, 2:61595 (PPPL-1356) 
PLASMA DIAGNOSTICS/X-RAY PECTRA 

X-ray emission measurements from CO:-laser-created plasmas, 


2:61600 
PLASMA DRIFT/AMBIPOLAR DIFFUSION 
Mathematical description of drift in ionized 2:61646 
PLASMA FOCUS DEVICES/ANALYTICAL SOLUTION 
Fusion by grand catastrophe, 2:61634 (UCRL-79758) 
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PLASMA FOCUS DEVICES/BEAM PRODUCTION 
a of deuteron beams generated in a plasma focus, 
761621 


PLASMA FOCUS DEVICES/PLASMA DIAGNOSTICS 
Plasma focus (Results of various diagnostic techniques), 2:61593 
(CEA-R-4807) 
PLASMA FOCUS DEVICES/RESEARCH PROGRAMS 
Neutronics of a dense-plasma focus--an investigation of a fusion 
plasma, 2:61607 
PLASMA FOCUS DEVICES/REVIEWS 
Fusion by grand catastrophe, 2:61634 (UCRL-79758) 
PLASMA GUNS/PERFORMANCE 
Intermediate-power steady-state plasma accelerator, 2:61655 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
SHOCK HEATING 
TURBULENT HEATING 
PLASMA HEATING/ION WAVES 
Parametric excitation of kinetic waves: Ion-Bernstein waves by a 
lower hybrid pump wave, 2:61692 
PLASMA INSTABILITY 
See also CONVECTIVE INSTABILITIES 
DECAY INSTABILITY 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
Modulation —r of Langmuir waves induced by an electron 
beam in a plasma, 2:61684 
PLASMA INSTABILITY/FEEDBACK 
Improved feedback stabilization of interior plasma modes, 2:61681 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Nonlinear evolution of collisionless and semicollisional tearing 


modes, 2:61 
PLASMA INSTABILITY/MATHEMATICAL MODELS 
Functional-integral formulations for plasma instabilities and 
turbulence; analogies with phase-transition phenomena, 2:61625 
(ANL-HEP-PR-77-34) 
PLASMA INSTABILITY/SIMULATION 
Dynamical grid method for time dependent simulations of 
axisymmetric instabilities in tokamaks, 2:61658 (PPPL-1359) 
PLASMA INSTABILITY/STABILIZATION 
Improved feedback stabilization of interior plasma modes, 2:61681 
PLASMA INSTABILITY/THERMAL DIFFUSION 
Time evolution of thermal instabilities, 2:61663 
PLASMA MACROINSTABILITIES 
See also HELICAL INSTABILITY 
KINK INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
PLASMA MACROINSTABILITIES/TWO-DIMENSIONAL 
CALCULATIONS 
Vacuum contribution to the MHD stability behaviour of tokamak 
plasmas, 2:61677 
PLASMA PRODUCTION/ELECTRON BEAMS 
Interaction between intense relativistic electron beam and plasma, 
2:61799 
Kinetic temperature measurement of the front surface of a target 
exposed to an intense pulsed electron beam, 2:61598 
Study of the acceleration, focussing and bunching of ions by 
electronic space charge for pellet fusion. Technical progress 
report, 2:61788 (COO-2765-5) 
PLASMA SIMULATION/MATHEMATICAL MODELS 
Effects of spatial grid in plasma simulations using higher order 
multipole expansions, 2:61628 (PPPL-1355) 
PLASMA SIMULATION/RESEARCH PROGRAMS 
Computational physics program of the National MFE Computer 
Center, 2:61630 (UCID-17530) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
FAST MAGNETOACOUSTIC WAVES 
ION ACOUSTIC WAVES 
Electrostatic bounce modes in mirror plasmas, 2:61689 (UCRL- 
52185) 
PLASMA WAVES/BERNSTEIN MODE 
Generation of whistler-mode radiation by parametric decay of 
Bernstein waves, 2:61697 
PLASMA WAVES/BOLTZMANN-VLASOV EQUATION 
Integration of the Vlasov equation for a magnetized plasma, 
2:61702 
Model equation for the study of plasmo-hydrodynamical modes, 
2:61706 
PLASMA WAVES/COUPLING 
Coupling of slow and fast waves to plasmas near the lower hybrid 
frequency, 2:61563 (PPL-1366) 
PLASMA WAVES/DAMPING 
Damping and dispersion of linear longitudinal oscillations in a 
multi-component plasma. II, 2:61716 
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PLASMA WAVES/DISPERSION RELATIONS 
Damping and dispersion of linear longitudinal oscillations in a 
multi-component plasma. II, 2:61716 
PLASMA WAVES/RADIATIONS 
Radiation of electrostatic plasma waves near the lower hybrid 
frequency, 2:61703 
PLASMA WAVES/RESONANCE 
Deformation of plasma resonance region in a strong high 
frequency field, 2:61721 
PLASMA WAVES/WAVE PROPAGATION 
Electrostatic waves in the warm magnetoplasma at the cyclotron 
harmonic frequencies, 2:61696 
Mode conversion of the fast magnetosonic wave in a deuierium- 
hydrogen tokamak plasma, 2:61581 
PLASMA WAVES/WHISTLERS 
Generation of whistler-mode radiation by parametric decay of 
Bernstein waves, 2:61697 
PLASMOIDS/THERMALIZATION 
Thermalization of the directed motion of plasmoids by a turbulent 
skin-layer discharge, 2:61590 
PLASMONS/EXCITATION 
X-ray excitation of surface plasmons on spherical voids in metals, 
2:61524 
PLASMONS/PHOTON COLLISIONS 
X-ray excitation of surface plasmons on spherical voids in metals, 
2:61524 
PLASTICIZERS/COMBUSTION PRODUCTS 
Coal mine combustion products: ingredients of conveyor belts (4 
references), 2:57969 (BM-RI-8235) 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
ORGANIC POLYMERS 
POLYETHYLENES 
POLYURETHANES 


TEFLON 
PLASTICS/COMPOSITE MATERIALS 
Applications oriented basic research of pe ne — 
anwendungsorientierte grund 
hybridwerkstoffen (Plastics with onibes, ‘boron, prt and 
Kevlar fibers), 2:60491 (N-77-20173) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/DEFORMATION 
Verification of large deformation inelastic dynamic calculations 
through experimental comparisons and analytic solutions, 
2:60605 (SAND-77-0987C) 
PLATES/MECHANICAL TESTS 
Elevated-temperature benchmark tests of simply supported beams 
and circular plates subjected to time-varying loadings, 2:59575 
(ORNL-5301) 
PLATES/STRESS ANALYSIS 
Transient analysis of a two-dimensional plate by numerical and 
analytical techniques, 2:60604 (SAND-77-0907C) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CHEMICAL REACTIONS 
Ion microprobe investigation of the high temperature 
decalibration of AlzOs insulated Pt-Rh thermocouples, 2:60355 
(CONF-770575-2) 
PLATINUM/POISONING 
Hydrogen poisoning of the CO oxidation reaction on Pt and Pd 
under ultrahigh vacuum conditions, 2:60352 (BNL-22753) 
PLATINUM/PROTON REACTIONS 
Observation of a dimuon resonance at 9.5 GeV in 400-GeV 
proton-nucleus collisions, 2:61268 
PLATINUM 184/ENERGY LEVELS 
Nuclear data sheets for A= 184, 2:61396 
PLATINUM 197/ENERGY LEVELS 
Nuclear data sheets for A= 197, 2:61406 
PLATINUM 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
PLATINUM ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
January 23, 1977-April 22, 1977 (6 refs; Ni; Ni : Ni-MoOs; Ni- 
Pt; Ni-Rh; Ni-Ru; Co), 2:57868 (FE-1790-8) 
PLATINUM ALLOYS/CHEMICAL REACTIONS 
Ion microprobe investigation of the high temperature 
decalibration of AleOs insulated Pt-Rh thermocouples, 2:60355 
(CONF-770575-2) 
PLATINUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of MnPt, 2:60360 (IS-T-766) 
PLATINUM COMPLEXES/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes. V. A neutron diffraction study of dianilinium 
tetracyanoplatinate(II), 2:60541 
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PLATINUM COMPLEXES/NEUTRON DIFFRACTION 
Structural studies of precursor and partially oxidized conducting 
complexes. V. A neutron diffraction study of dianilinium 
tetrac oper s 2:60541 
PLATINUM ETALS/CATALYTIC EFFECTS 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic cousecte (Patent), 2:58204 
PLOIDY/BIOLOGICAL EFFECTS 
Comparative ee! of RBE with exposure to alpha radiation of 
ee of at different stages of growth, 2:61024 
PLT D 
Pieces Le Large Torus.) 
PLT DEVICES/BEAM CURRENTS 
Beam intensity distributions in neutral beam injection systems, 
2:61782 
PLT DEVICES/CYCLOTRON RADIATION 
Electron cyclotron emission from the PLT tokamak, 2:61615 
(PPPL-1362) 
PLT DEVICES/ELECTRON DENSITY 
Multichannel Thomson scatterin; ee 2:61595 (PPPL-1356) 
PLT DEVICES/ELECTRON N TEMP 
Multichannel Thomson scattering apparatus, 2:61595 (PPPL-1356) 
PLT DEVICES/IMPURITIES 
Changes in surface conditions with first plasma in the Princeton 
Large Torus (PLT), 2:61747 
PLT DEVICES/ION TEMPERATURE 
Turbulent temperature fluctuations in the PLT tokamak plasma, 
2:61616 (PPPL-1363) 
PLT DEVICES/TURBULENCE 
Turbulent rend fluctuations in the PLT tokamak plasma, 
2:61616 (PPPL-1363) 
GS 


U 
See CLOSURES 
PLUMES/FLUID FLOW 
Buoyant plume rise in atmospheric inversions, 2:60861 
PLUTONIUM/HEALTH H 
Issues in plutonium toxicity, 2:61042 (CONF-760744-) 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Some examples of the estimation = — a assay of 
lutonium-bearing solids, 2:58556 ( ) 
PLUTONIU M/POTENTIOM ETRY 
Non-euclidean simplex casinos (Application to 
tentiometric titration of Pu), 2:60521 (MLM-2427) 
PLUTONIUM/PRODUCTION 
Production of plutonium and neptunium from fuel of atomic 
wer station and perspective of their use, 2:58499 
PLUTONIUM/RADIATION HAZARDS 
Plutonium - target and problem of the nuclear fuel cycle, 2:58492 
PLUTONIUM/SAFETY 
Human survival ds on nuclea' tl 2:59938 
PLUTONIUM/SEP. TION PR 
Onsesat a pn and techniques for oe wastes, 
2:5852 NL-tr-4391) 
PLUTONIUM/SOLVENT EXTRACTION 
Method to process aqueous solutions of irradiated reactor fuels 
(Patent), 2:58497 
Solvent extraction of irradiated neptunium targets. II. Flowsheet 
development, 2:58483 (DP-1460) 
PLUTONI 236/ENERGY LEVELS 
Nuclear data sheets for A = 232,236,240, 2:61429 
PLUTONIUM 238/ALPHA DECAY 
Half lives of plutonium eR oy 61421 (BNL-NCS-22500) 
PLUTONIUM 239/ALPHA D 
Half-life of *°Pu by two ae methods, 2:61425 
Half lives of plutonium isotopes, 2:61421 (BNL-NCS-22500) 
PLUTONIUM 239/ENERGY LEVELS 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
PLUTONIUM 239/NEUTRON REACTIONS 
EBR-II derived fission —_ from vanadium encapsulated fission 
monitors, 2:61462 (HEDL a 
PLUTONIUM 239/NUCLEAR STRUCTURE 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
PLUTONIUM 239/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 COO-2529.3) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
v bar revisited, 2:61419 
Absolute fission rates measurements in Mol-=, 2:61465 (HEDL- 
TME-75-130) 
eo 4 fission product generation rates, 2:61452 (HEDL-TME- 
-130) 
Fast reactor fission yields, 2:61449 (BNL-NCS-22500) 
Fission cross sections of *°U and *°Pu averaged over **Cf 
neutron spectrum, 2:61446 (BNL-NCS-22500) 
Fission product reaction rates for CFRMF irradiation of ***U, 
*8U, *°Pu, and **’Np, 2:61456 (HEDL-TME-75-130) 
Fission-product reaction rates from CFRMF Tests ANL 74-7A 
and 74-7B, 2:61459 (HEDL-TME-75-130) 
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Fission-product reaction rates from BIG-10 Test C-ANL(74-16), 
2:61460 (HEDL-TME-75-130) 

Fission product beta and gamma energy release. Quarterly 
progress report for January-March 1977, 2:61466 (ORNL/ 
NUREG/TM-121) 

Fission rates in BIG-10 Test C-ANL(74-16) based on K-yield 
factors, 2:61461 (HEDL-TME-75-130) 

Production rates for fission products for irradiation of 75U, 7°*U, 
239Pu, *°7Np in BIG-10, 2:61457 (HEDL-TME-75-130) 

Some comments on measurements of reaction rates by y-ray 
spectrometry, 2:61454 (HEDL-TME-75-130) 

Spectral indices for BIG-10: spectrum-averaged fission cross 
section ratios for **°U, **U, **°Pu, *°7Np, 2:61463 (HEDL- 
TME-75-130) 

Systematics of neutron-induced-fission cross sections in the MeV 


range, 2: 
PLUTONIUM 240/ALPHA DECAY 
Half lives of plutonium isotopes, 2:61421 (BNL-NCS-22500) 
PLUTONIUM 240/ENERGY LEVELS 
Nuclear data sheets for A = 232,236,240, 2:61429 
PLUTONIUM 240/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 

PLUTONIUM 240 TARGET/NEUTRON REACTIONS 

v bar revisited, 2:61419 

Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 

PLUTONIUM 241 TARGET/NEUTRON REACTIONS 

v bar revisited, 2:61419 

Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 

PLUTONIUM 242 TARGET/NEUTRON REACTIONS 

Integral cross section measurements on **?Pu in the CFRMF, 
2:61431 (BNL-NCS-22500) 

Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 

PLUTONIUM 244 TARGET/NEUTRON REACTIONS 

Systematics of neutron-induced-fission cross sections in the MeV 

range, 2:61468 
PLUTONIUM CARBIDES/OXIDATION 

Oxidation behavior of (U,Pu)C fuel materials in air-inert gas 
mixtures containing 400 ppm to 20% oxygen, 2:60462 (LA-UR- 
77-1440) 

PLUTONIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

Advanced carbide fuels: U.S. experience (LMFBR), 2:59334 (LA- 
UR-77-1353) 

PLUTONIUM CARBIDES/SYNTHESIS 

Processes in the carbothermal synthesis of uranium-plutonium 
carbide, 2:60440 (ORNL-tr-4321) 

PLUTONIUM DIOXIDE/CHEMICAL REACTION KINETICS 

Direct measurements of oxygen activity thresholds for liquid 
alkali metal-oxide fuel reactions (LMFBR), 2:59705 (CONF- 
760503-P2) 

PLUTONIUM DIOXIDE/DISSOLUTION 

PuO: dissolution problem for LWR plutonium recycle and 
LMFBR fuels: fabrication and reprocessing problems and their 
resolution, 2:58488 (ORNL/TM-5903) 

PLUTONIUM DIOXIDE/FABRICATION 

Tokai Works semiannual progress report, July-December 1975 

(LMFBR), 2:59373 (JAPFNR-254) 
PLUTONIUM DIOXIDE/LEAKS 

Estimation of gas leak rates through very small orifices and 
channels (From sealed PuO: containers under accident 
conditions), 2:58548 (BNWL-2223) 

PLUTONIUM DIOXIDE/MICROSTRUCTURE 

Savannah River Laboratory monthly report: 7°*Pu fuel form 

processes, 2:58479 (DPST-77-128-5) 
PLUTONIUM DIOXIDE/REPROCESSING 

Reprocessing experiments with fast breeder fuel in the MILLI 

pilot facility, 2:58491 (EURFNR-1448) 
PLUTONIUM DIOXIDE/TRANSPORT 

Estimation of gas leak rates through very small orifices and 
channels (From sealed PuO2 containers under accident 
conditions), 2:58548 (BNWL-2223) 

Study of plutonium oxide leak rates from shipping containers. 
Quarterly progress report, January 1, 1977-March 31, 1977, 
2:60627 (BNWL-2260-2) 

PLUTONIUM FLUORIDES/PRODUCTION 

Plutonium hexafluoride, 2:60585 

PLUTONIUM FLUORIDES/PURIFICATION 
Plutonium hexafluoride, 2:60585 
PLUTONIUM ISOTOPES/NEUTRON REACTIONS 

Systematics of neutron-induced fisson cross sections over the 
energy range 0.1 MeV to 15 MeV and at 0.0253 eV , 2:61467 
(UCID-17509-1) 
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PLUTONIUM OXIDES/CRYSTAL DEFECTS 
Calculation of the oxygen potential of (U,Pu)O/sub 2+-x/ by 
means of defect models and measured data in the temperature 
range from 1000 to 1700 K, 2:60444 (EURFNR-1396) 
PLUTONIUM OXIDES/QUALITY ASSURANCE 
Fission and non-fission foil material acquisition and quality 
assurance, 2:59612 (HEDL-TME-75-130) 
PLUTONIUM RECYCLE 
Plutonium - target and ao of the nuclear fuel cycle, 2:58492 
PNEUMATIC TRANSPORT 
Selection of the operating mode of a compressor station ensuring 
set conditions of movement of containers in a pneumatic 
transport pipeline, 2:60632 
PNEUMATICS/STANDARDS 
Safety-relaied control air systems, 2:59433 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POLAND/COAL INDUSTRY 
Coal industry of Poland (22 refs), 2:57994 
POLAND/MINERAL SPRINGS 
Problems of the origin of Cl-HCOs-Na mineral waters of the 
Polish Flysch Carpathians, 2:58911 
POLLEN/BIOLOGICAL RADIATION EFFECTS 
Se pollen of cultivated roses used in hybridization, 
61034 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
NOISE POLLUTION 
WATER POLLUTION 
POLLUTION/BIBLIOGRAPHIES 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
POLLUTION/ENVIRONMENTAL EFFECTS 
Effects of — on inshore benthos, 2:60921 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
SCRUBBERS 
Evaluation of hoods for low volume-high velocity exhaust 
systems, 2:61103 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Process for removing nitrogen oxide from a waste gas (Patent), 
2:60852 
POLLUTION CONTROL EQUIPMENT/TESTING 
Catalytic combustion for the automotive gas turbine engine, 
2:60214 (CONF-770430-P 1(Draft)) 
ERDA/Chrysler upgraded automotive gas turbine engine: 
emission control system, 2:60215 (CONF-770430-P1(Draft)) 
POLLUTION REGULATIONS/ECONOMIC IMPACT 


Economic impact of EPA SO: standards on the U.S. coal indusiry 


(17 refs), 2:58021 (IS-ICP-45) 

Preliminary technologica! feasibility, cost of compliance and 
economic impact analysis of the proposed OSHA standard for 
lead. Preliminary report, 2:60862 (PB-265943) 

Technical feasibility, costs of compliance and economic impact 
assessment of the proposed standard for lead for selected 
industries. Final economic impact statement, 2:60863 (PB- 
265944) 

POLONIUM 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
POLYATOMIC MOLECULES/DISSOCIATION 
Energy distribution in selected fragment vibrations in dissociation 
processes in polyatomic molecules, 2:61242 
POLYCRYSTALS/DIELECT RIC PROPERTIES 

Effective medium theories of inhomogeneous media from modern 

perspective, 2:61521 (LA-UR-77-1529) 
POLYETHYLENES 

See also TEFLON 
POLYETHYLENES/CHEMICAL RADIATION EFFECTS 

Irradiatable polymer composition with improved oxidation 

resistance (Patent; electrons, x-rays, and gamma rays), 2:60578 
POLYMER FLOODING 

See MICROEMULSION FLOODING 
POLYMERASES/METABOLISM 

Differential gene expression in Neurospora crassa cell types. 
Annual progress report, April 1, 1976-June 30, 1977, 2:60979 
(TID-27688) 

POLYMERS 
See also ORGANIC POLYMERS 


PLASTICS 
POLYMERS/CHEMICAL RADIATION EFFECTS 
Tritium concentration and fixation. Budget activity No. BD 
0301030. Progress report for October 1-December 31, 1973, 
2:58509 (BNL-18648) 


POTASSIUM/HEAT TRANSFER 


POLYMERS/PHYSICAL RADIATION EFFECTS 
Testing of typical spacecraft materials in a simulated substorm 
environment (1 nA/cm? of 2- to 20-keV electrons), 2:60502 (N- 
77-18202) 
POLYOLEFINS 
See also POLYETHYLENES 
POLYOLEFINS/CHEMICAL RADIATION EFFECTS 
Irradiatable polymer composition with improved oxidation 
resistance (Patent; electrons, x-rays, and gamma rays), 2:60578 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
POLYURETHANES/WAVE PROPAGATION 
Continuum theory of porous materials with application to wave 
propagation calculations, 2:61523 (SAND--77-1139C) 
POMERANCHUK PARTICLES/COUPLING 
N2i313 in a theory with strong coupling of vacuum reggeons, 


POMERON 
See POMERANCH. UK PARTICLES 
PONDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
Application of stochastic models to a wildlife population, 2:60956 
POROUS MATERIALS/FLUID FLOW 

Mathematical modelling of single a pose nonisothermal fluid flow 

through porous media. Doctoral thesis, 2:61107 (PB-262884) 
POROUS MATERIALS/MATHEMATICAL MODELS 

Continuum theory of porous materials with application to wave 

propagation calculations, 2:61523 (SAND--77-1139C) 
POROUS MATERIALS/UNSTEADY FLOW 

Accounting for forces of inertia in unsteady filtration through 

fissiparous deep strata with permeability inheritance, 2:58168 
POROUS MATERIALS/WAVE PROPAGATION 

Continuum theory of porous materials with application to wave 

propagation calculations, 2:61523 (SAND--77-1139C) 
PORTER-THOMAS DISTRIBUTION/ACCURACY 

Implications of failure of Porter-Thomas statistics for light 
nuclides and its relevance to nuclear energy programs, 2:61357 
(BNL-NCS-22500) 

PORTSMOUTH GASEOUS DIFFUSION PLANT/ 

ENVIRONMENTAL IMPACT STATEMENTS 

Portsmouth Gasseous Diffusion Plant site, Piketon, Ohio. Final 
environmental impact statement. Volume 1, 2:58473 (ERDA- 
1555(Vol.1)) 

Portsmouth Gaseous Diffusion Plant site, Piketon, Ohio. Final 
environmental impact statement. Volume 2. Appendices, 
2:58474 (ERDA-1555(Vol.2)) 

POSITION SENSITIVE DETECTORS/OPERATION 

Position-sensitive proportional-counter system for use in the Enge 
split-pole spectrograph, 2:60786 (ANL-PHY-1972B) 

POSITIVE IONS 
See CATIONS 
POSITRON CAMERAS/IMAGES 
Emission computed tomography, 2:60991 (UCLA-12-1121) 
POSITRON CAMERAS/PERFORMANCE TESTING 

Three-dimensional imaging with large-area positron cameras, 
2:60990 (LBL-5501) 

POTASSIUM/ABSORPTION SPECTROSCOPY 

Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 

POTASSIUM/ACTIVATION ANALYSIS 

Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 

POTASSIUM/AERIAL PROSPECTING 
Gamma-ray spectrum enhancement, 2:58453 (SAI-77-518-LJ) 
POTASSIUM/CATALYTIC EFFECTS 

Study of catalysts for the synthesis of ammonia based on Lamellar 

compounds of graphite with ferric chloride and dace by 
gamma-resonance spectroscopy method, 2:58611 
POTASSIUM/CRITICAL HEAT FLUX 

Generalized equation for critical heat fluxes in free-convection 

boiling of liquids, 2:60698 
POTASSIUM/ELECTRIC POTENTIAL 

Potential differences between the alkali metals and their 

amalgams, 2:60386 
POTASSIUM/GEOCHEMISTRY 

Possible explanation for the variation of radiochemical 
characteristics in some acid and intermediate igneous rocks, 
2:58449 (DEMO-76/9) 

POTASSIUM/HEAT TRANSFER 
Heat transfer in a sodium-potassium heat exchanger (potassium 
boiler) made of helically-coiled tubes, 2:60613 





POTASSIUM ALLOYS/EXPLOSIONS 


POTASSIUM ALLOYS/EXPLOSIONS 
Reaction of potassium superoxide in excess potassium, 2:59704 
(CONF-7 3-P2) 
POTASSIUM CHLORIDES/PHASE TRANSFORMATIONS 
Kinetics of shock-induced polymorphic phase transitions, 2:60303 
(SAND-77-0267C) 
POTASSIUM COMPOUNDS/CATALYTIC EFFECTS 
Role of salts in the dissolution of powdered quartz, 2:58910 
HYDRIDES/PHASE TRANSFORMATIONS 
High-pressure studies of soft mode transitions in solids, 2:60478 
SAND-77-1188C) 
POTASSIUM IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2.61488 (COO-2324-8) 
POTASSIUM NITRATES/ELECTROLYSIS 
Mass transport in molten salt electrochemical cells, 2:60557 
(ORNL/MIT-249) 
POTASSIUM OXIDES/CHEMICAL REACTION KINETICS 
Reaction of potassium superoxide in excess potassium, 2:59704 
(CONF-760503-P2) 
POTASSIUM OXIDES/CHEMICAL REACTIONS 
Influence of K2O on the cerium oxide-ZrO2 system, 2:60463 
POTASSIUM PHOSPHATES/AUGER EFFECT 
“a of KLL Auger processes for light elements above Z = 10, 
2:61203 (CONF-770579-1) 
POTASSIUM PHOSPHATES/PHASE TRANSFORMATIONS 
High-pressure studies of soft mode transitions in solids, 2:60478 
SAND-77-1188C) 
POTATOES/MORPHOLOGICAL CHANGES 
Radiosensitivity of potato shoots, grafts, and vegetating plants 
(Gamma radiation), 2:61036 
POTATOES/RADIOSENSITIVITY 
Radiosensitivity of potato shoots, grafts, and vegetating plants 
(Gamma radiation), 2:61036 
POWER COEFFICIENT/TEMPERATURE COEFFICIENT 
At-power measurements of power coefficients and isothermal 
temperature coefficients (PWR), 2:59183 
POWER CONDITIONING CIRCUITS 
High power study - power conditioning. Final report Jun 75-Jan 
6, 2:60069 (AD-A-038724) 
POWER DEMAND/FORECASTING 
Analysis of distribution R and D planning. Final report, 2:59012 
(EPRI-329) 
Implications of residential solar s conditioning on electric 
utilities. Final report Jun 1975-Dec 1976, 2:58671 (PB-263628) 
POWER DEMAND/REGIONAL ANALYSIS 
Impacts of the western drought on regional electricity generation. 
nterim report (Idaho, California, Oregon, and Washington), 
2:60041 (PB-265737) 
POWER DENSITY/MEASURING METHODS 
Circuit designs for measuring reactor period, peak power, and 
pulse fluence on TRIGA and other pulse reactors, 2:59668 
(SAND-77-0462) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/COAL GASIFICATION 
Feasibility study on power generation by coal gasification, 2:60014 
POWER GENERATION/DATA COMPILATION 
State — flow patterns (All 50 states), 2:60044 (LA-UR-1297) 
POWER GENERATION/ECONOMICS 
Cost comparison between base-load coal-fired and nuclear plants 
in the mid-term future, 2:60031 (CONF-760744-) 
POWER GENERATION/REGIONAL ANALYSIS 
Energy availabilities for state and local development: a 
methodological and data overview, 2:59888 (ORNL/TM-5890) 
Impacts of the western drought on regional electricity generation. 
nterim report (Idaho, California, Oregon, and Washington), 
2:60041 (PB-265737) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
* NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/BOILERS 
Prospects of development of the technology of manufacture of 
boiler units in the tenth five-year plan period (USSR), 2:58978 
POWER PLANTS/CONDENSER COOLING SYSTEMS 
< “Ti models in entrainment research, 2:61093 (CONF- 
POWER PLANTS/DECISION MAKING 
Overview of CERCDC electrical power system decisions, 2:60039 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Physical effects of entrainment: current research at ORNL, 
2:60930 (ORNL/TM-5948) 
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POWER PLANTS/INVENTORIES 
aero of power plants in the United States, 2:60040 (FEA/G- 
77/20. 
POWER PLANTS/MATHEMATICAL MODELS 
Analytical method for investigating the availability of electric 
power plants, 2:58945 
POWER PLANTS/PIPES 
Valves and fittings in power plants, 2:58971 
POWER PLANTS/RELIABILITY 
Analytical method for investigating the availability of electric 
power plants, 2:58945 
POWER PLANTS/SITE SELECTION 
Power plant siting; an application of the nominal group process 
— 2:60944 (ORNL/NUREG/TM-81) 
POWER CTORS 
See also ALMARAZ-1 REACTOR 
ALMARAZ-2 REACTOR 
ARKANSAS-1 REACTOR 
ASCO-1 REACTOR 
ASCO-2 REACTOR 
AVR REACTOR 
BARSEBAECK-1 REACTOR 
BEZNAU-1 REACTOR 
BIBLIS-A REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-4 REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
CALHOUN-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
COFRENTES REACTOR 
COOPER REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
DRAGON REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
DUANE ARNOLD-1 REACTOR 
EBR-2 REACTOR 
HATCH-I REACTOR 
JATR REACTOR 
JOYO REACTOR 
KANUPP REACTOR 
KNK REACTOR 
LEMONIZ-1 REACTOR 
LEMONIZ-2 REACTOR 
LUCIE-1 REACTOR 
LUCIE-2 REACTOR 
MIHAMA-I REACTOR 
MILLSTONE-1 REACTOR 
MILLSTONE-2 REACTOR 
MONTICELLO REACTOR 
NECKAR REACTOR 
NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 
OCONEE-i REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PEACH BOTTOM-1 REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PROCESS HEAT REACTORS 
RANCHO SECO-] REACTOR 
RANCHO SECO-2 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SHIMANE-1 REACTOR 
SHIPPINGPORT REACTOR 
SNR-I REACTOR 
STADE REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
VERMONT YANKEE REACTOR 
VRAIN REACTOR 
WWER TYPE REACTORS 
WWER-1 REACTOR 
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WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S5S REACTOR 
POWER REACTORS/AFTER-HEAT 
Uncertainties in fission product decay-heat calculations, 2:59545 
POWER REACTORS/CONTAINMENT BUILDINGS 
Qualifications and duties for authorized nuclear inspection 
(concrete), 2:59603 
POWER REACTORS/FUEL MANAGEMENT 
—a* of computer codes for fuel management analyses, 
2:5955 
Fuel management teaching experience: successes and problems, 
2:59460 


POWER REACTORS/FUEL PINS 
Irradiation behavior of fuel pins in power reactors, 2:59614 
POWER REACTORS/NEUTRON SLOWING-DOWN THEORY 
—— neutron slowing down theory applied to resonances, 
2: 
POWER REACTORS/PRESSURE VESSELS 
seme scae founding of composite pipe connections, 2:59594 
Practice of calculation of the pipe connection zone of the reactor 
vessel of a nuclear power plant, 2:59593 
Qualifications and duties for authorized nuclear inspection 
(concrete), 2:59603 
POWER REACTORS/REACTOR CONTROL SYSTEMS 
Modal control of a nuclear power reactor, 2:59629 
POWER REACTORS/REACTOR KINETICS 
Exact statistical analysis of nonlinear dynamic nuclear-power 
reactor models by the Fokker-Planck method. I. Reactor with 
direct power feedback, 2:59549 
POWER REACTORS/RESEARCH PROGRAMS 
Cross-national comparison of nuclear reactor development 
strategies, 2:59471 (P-5739) 
POWER REACTORS/RESIDUAL POWER 
Evaluation of fission product afterheat. Quarterly report 1 Oct 76- 
31 Dec 76, 2:59542 (PB-267578) 
POWER SUPPLIES/RELIABILITY 
Technical report on dc power supplies in nuclear power plants, 
2:59574 (NoREG-036 305) 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
POWER SYSTEMS/DECISION MAKING 
Overview of CERCDC electrical power system decisions, 2:60039 
POWER SYSTEMS/LOAD MANAGEMENT 
Analysis of distribution R and D planning. Final report, 2:59012 
(EPRI-329) 
Fast algorithms for load-flow problems, 2:59014 
POWER SYSTEMS/MATHEMATICAL MODELS 
Hierarchical structures in cyberrnetic modeling of complex 
electric power systems, 2:59015 
POWER SYSTEMS/OPTIMIZA7TiON 
Practical approach to choosing alternate solutions to complex 
— problems under uncertainty, 2:59874 (IIASA-RM- 
77-7 


POWER SYSTEMS/PLANNING 
Analysis of distribution R and D planning. Final report, 2:59012 
(EPRI-329) 
Application of mathematical programming to electric power 
system expansion planning (Thesis), 2:60034 (NP-22368) 
Elaboration of an optimal current plan of development of a power 
network, 2:59016 
POWER SYSTEMS/RELIABILITY 
Fast transient stability calculation by pattern recognition method, 
2:59018 
POWER SYSTEMS/RESEARCH PROGRAMS 
Analysis of distribution R and D planning. Final report, 2:59012 
(EPRI-329) 
Electric energy systems program: linking sources and uses, 
2:58940 (ERDA-77-26) 
POWER SYSTEMS/SIMULATION 
.— of mathematical programming to electric power 
tem expansion Fao | (Thesis), 2:60034 (NP-22368) 
POWER SYSTEMS/SYSTEMS ANALYSIS 
Hierarchical structures in cyberrnetic modeling of complex 
electric power systems, 2:59015 
POWER SYSTEMS/TRANSFORMERS 
Distribution transformer tank pressure study. Final report. 
Appendix, 2:59011 (EPRI-325A) 
POWER SYSTEMS/TRANSIENTS 
Fast transient stability calculation by pattern recognition method, 
2:59018 
POWER TRANSMISSION/PLANNING 
Application of mathematical programming to electric power 
system expansion planning (Thesis), 2:60034 (NP-22368) 
Transfer of nuclear energy into Tavanir’s interconnected power 
system, 2:59083 


POWER TRANSMISSION/RESEARCH PROGRAMS 
Analysis of distribution R and D planning. Final report, 2:59012 
(EPRI-329) 
POWER TRANSMISSION/SIMULATION 
Application of mathematical as to electric — 
system expen waz, (Thesis), 2:60034 (NP-22 
POWER TRANS MISSION 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/BIOLOGICAL EFFECTS 
Effects of high voltage transmission lines on honeybees: a 
feasibility study. Final report, 2:61099 (EPRI-EA-489) 
POWER TRANSMISSION LINES/ELECTRICAL FAULTS 
Field study of bus-fault transient recovery voltages, 2:59023 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 


Effect of high voltage electrical transmission lines on flying height 
of anatidae (Avoidance reactions of aquatic fowl), 2:59001 
(ORNL-tr-4387) 

POWER TRANSMISSION LINES/EQUIPMENT 

PROTECTION DEVICES 
Complex mathematical model of differential-phase high-frequency 
protection of 330-500 kV power lines, 2:59021 
POWER TRANSMISSION LINES/PERFORMANCE 
Field study of bus-fault transient recovery voltages, 2:59023 
Study of transmission and distribution laboratory facilities. Fina) 
report, 2:59019 (EPRI-327) 
PRASEODYMIUM/ELECTRIC CONDUCTIVITY 
Resistance anomalies in FCC lanthanum, praseodymium, and 
neodymium under pressure, 2:60381 
PRASEODYMIUM 144/DOSIMETRY 
Calculation of dose rates in the gastrointestinal tract of small 
laboratory animals (Pr-144, Y-90, Y-91, Tu-170, Pm-147), 
2:61068 
PRASEODYMIUM 148/ENERGY LEVELS 
Nuclear data sheets for A= 148, 2:61382 
PRASEODYMIUM OXIDES/CRYSTAL STRUCTURE 
Structural investigation of PrioOis by single crystal x-ray 
diffraction and electron microscopy, 2: 
PRASEODYMIUM OXIDES/PHASE TRANSFORMATIONS 
Chemical hysteresis in phase reactions in fluorite-related systems: 
the reactions PrO; 714(i) + 0.03202 PrO; 778({) and TbO, 214(i) 
TbO; soo (phi) + 0.10702, 2:60449 
PRAWNS/AQUACULTURE 
Integration of thermal and food processing residuals into a system 
for commercial culture of eienaior shrimp (power plant waste 
heat utilization in aquaculture). Volume I. Final report 1 Jul 74- 
31 Oct 76, 2:61010 (PB-266927) 
PRECIPITATION SCAVENGING/MATHEMATICAL MODELS 
~— and ice scavenging (Aerosol scavenging), 2:60850 (UCRL- 
13759 
PRENATAL IRRADIATION 
Distinctive features in postnatal development of rabbit adrenals 
following intrauterine radiation, 2:61065 
PRESSURE GAGES/PERFORMANCE TESTING 
Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 

PRESSURE GAGES/TEMPERATURE EFFECTS 

Effect of a bridge balance network on a semiconductor pressure 
transducer, 2:60726 (UCID-17547) 

PRESSURE REGULATORS/VALVES 

Device for regulating and controlling of fluid pressure (Patent), 
2:59212 
PRESSURE SUPPRESSION/STRESS ANALYSIS 
Vertical forces induced in a 1/5 scale Mark I BWR toroidal 
wetwell under LOCA conditions, 2:59764 (UCRL-79825) 
PRESSURE SUPPRESSION/TESTING 
Modeling of pool swell dynamics. Progress report, 2:59730 
(NUREG-0288) 
PRESSURE TUBES/IN-SERVICE INSPECTION 
In-service inspection of pressure tubes (CANDU), 2:59263 
(CONF-7511 a 
PRESSURE VESSELS 
Restrained top for pebble-bed reactors ne 2:59252 
PRESSURE VESSELS/DEFORMATIO 
Verification of large deformation sar dynamic calculations 
through experimental comparisons and analytic solutions, 
2:60605 (SAND-77-0987C) 
PRESSURE VESSELS/DESIGN 
Design and analysis of multicavity prestressed concrete reactor 
vessels (HTGR), 2:59217 (CONF-770807-32) 

PRESSURE VESSELS/FAILURES 

Test of 6-in.-thick pressure vessels. Series 4: intermediate test 
vessels V-5 and V-9 with inside nozzle corner cracks (BWR and 
PWR), 2:59144 (ORNL/NUREG-?7) 

PRESSURE VESSELS/INSPECTION 

Qualifications and duties for authorized nuclear inspection 
(concrete), 2:59603 





PRESSURE VESSELS/MATERIALS 


PRESSURE VESSELS/MATERIALS 
Hydrogen compatibility of structural materials for energy storage 
and transmission applications. Semiannual report, October 1, 
1976-April 1, 1977, 2:58590 (SAND-77-8240) 
Selection of structural materials for hydrogen pipelines and 
storage vessels, 2:58591 
PRESSURE VESSELS/PERFORMANCE TESTING 
Test of 6-in.-thick pressure vessels. Series 4: intermediate test 
vessels V-5 and V-9 with inside nozzle corner cracks (BWR and 
PWR), 2:59144 (ORNL/NUREG-7) 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Structural integrity of water reactor pressure boundary 
components. Progress report ending 2 February 1977, 2:59139 
(NRL/NUREG-3512) 
PRESSURE VESSELS/STRESS ANALYSIS 
Experience in the application of a finite element system to the 
—_ of complex prestressed concrete pressure vessels, 
2:59591 
Finite element analysis of prestressed concrete reactor vessels 
(NONSAP code), 2:59282 (LA-UR-77-530) 
Homogeneous eigenfunction method applied to the elasticity 
problem of a pressure vessel with a hemispherical head, 2:59590 
Practice of calculation of the pipe connection zone of the reactor 
vessel of a nuclear power “ t, 2:59593 
PRESSURE VESSEL /TEST FA FACILITIES 
High temperature helium test ring with prestressed concrete 
pressure vessel (PCPV), 2:59255 (ORNL-tr-4372) 
PRESSURE VESSELS/THERMAL SHOCK 
Thermal ratchetting mechanism under cyclic alternating cold and 
hot shocks with constant primary load, 2:59610 
Thermal shock studies associated with injection of emergency 
core coolant in pressurized water reactors, 2:59707 (CONF- 
770807-29) 
PRESSURE VESSELS/WELDED JOINTS 
Electroslag founding of composite pipe connections, 2:59594 
Inspection of nuclear reactor welding by acoustic emission, May 
1976-March 1977, 2:59573 (NUREG-0035-3) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS/PRESSURE REGULATORS 
Device for regulating and controlling of fluid pressure (Patent), 
2:59212 
PRIMARY COOLANT CIRCUITS 
Very-high-temperature gas reactor environmental impacts 
assessment, 2:59463 (ORNL/TM-5914) 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
Resolution of geometrical configurations by a 3-D staggered mesh 
system, 2:59564 (ANL-CT-77-10) 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Resolution of geometrical configurations by a 3-D staggered mesh 
system, 2:59564 (ANL-CT-77-10) 
PRIMARY COOLANT CIRCUITS/MECHANICAL 
VIBRATIONS 
Benchmark problem solutions employed for verification of the 
WECAN computer program, 2:59579 (WCAP-8929) 
Vibration and pressure signals as sources of information for an on- 
line vibration monitoring system in PWR power plants, 2:59197 
PRIMARY COOLANT CIRCUITS/PIPELINES 
Design basis pipe breaks: design basis pipe breaks for the 
Combustion Engineering two loop reactor coolant system 
(PWR), 2:59172 (CENPD-168-A) 
PRIMARY COOLANT CIRCUITS/PIPES 
Resolution of geometrical configurations by a 3-D staggered mesh 
system, 2:59564 (ANL-CT-77-10) 
PRIMARY COOLANT CIRCUITS/RADIOISOTOPES 
Source term specification (PWR and BWR), 2:59434 
PRIMARY COOLANT CIRCUITS/SAFETY ENGINEERING 
Overpressure protection of low pressure systems connected to the 
reactor coolant pressure boundary (PWR and BWR), 2:59431 
PRIMARY COOLANT CIRCUITS/STRESS ANALYSIS 
Benchmark problem solutions employed for verification of the 
WECAN computer pro » 2:59579 (WCAP-8929) 
PRIMARY COOLANT CIRCUITS/TEST FACILITIES 
Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 
PRIMARY COOLANT IRCUITS/TUBES 
Manipulator for hollow — (Patent), 2:59247 
P ON LARGE TOR 
See PLT DEVICES 
PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 
Com: itive router performance, 2:60727 (UCRL-52319) 
PRI D CIRCUITS/RECOVERY 
Depotting electronic assemblies. Final report, 2:60720 (BDX-613- 
1530(Rev.)) 
PROCESS CONTROL/EQUIPMENT 
The market for process control instrumentation in France. 
Foreign market survey report, 2:60817 (D'B-77-07-513) 
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PROCESS HEAT/ENERGY CONSERVATION 
Survey of emissions control and combustion equipment data in 
industrial process heating. Final report Jun 1974-Nov 1975, 
2:60840 (PB-263453) 
PROCESS HEAT/SOLAR ENERGY 
Generalized numerical model for predicting energy transfers and 
performance of large solar ponds (DAVISS code; for uranium 
illling facility), 2:58741 
Solar energy for process heat, 2:58738 
Solar industrial steam, 2:58739 
Survey of the applications of solar thermal energy to industrial 
process heat, 2:58737 
PROCESS HEAT/SOLAR HEATING 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume I (In- 
depth analysis of 78 industries), 2:58733 (COO/2829-1) 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume II (In- 
depth analysis of 78 industries), 2:58734 (COO/2829-2) 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III (In- 
depth analysis of 78 industries), 2:58735 (COO/2829-3) 
PROCESS HEAT/SOLAR PONDS 
Shallow solar ponds for industrial process heat: the ERDA-Sohio 
Project, 2:58740 
PROCESS HEAT REACTORS/ECONOMICS 
Multipurpose nuclear process heat for energy supply in less- 
industrialized countries, 2:59465 
PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
Energy problems and development of a multipurpose VHTR in 
Japan, 2:59466 
Multipurpose nuclear process heat for energy supply in less- 
industrialized countries, 2:59465 
PROCESS HEAT REACTORS/HEAT EXCHANGERS 
Heat exchanger for nuclear reactor installations (Patent), 2:59464 
PROCESS HEAT REACTORS/HEAT PUMPS 
Nuclear power stations and the heat pump, 2:59469 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Combination of a high-temperature reactor with a plant for 
splitting off and separation of hydrogen and with a thermal 
power plant, 2:59467 
Cyclical thermochemical process for producing hydrogen 
(Patent), 2:59470 
PROCESS HEAT REACTORS/PLANNING 
Energy problems and development of a multipurpose VHTR in 
Jai 59466 


apan, 
PROCESS HEAT REACTORS/PRIMARY COOLANT 
CIRCUITS 
Very-high-temperature gas reactor environmental impacts 
assessment, 2:59463 (ORNL/TM-5914) 
PROCESS HEAT REACTORS/STEAM TURBINES 
Justification of the parameters and characteristics of saturated 
pen aaa for high-capacity district heating power plants, 


PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT/GOVERNMENT POLICIES 
Cooperative agreements with industry, 2:59904 
Overview of SBA's procurement and technical assistance 
programs, 2:59902 
Procurement and small/minority business, 2:59899 
Proposed ERDA cost as policy, 2:59905 
Trends in = — 59903 
PROCUREMENT/US ERD 
Proposed ERDA cost i policy, 2:59905 
PRODUCTION REACTORS 
(For the ——— of fissile materials only; see also IRRADIATION 
REACTORS. 


PRODUCTION REACTORS/OFF-GAS SYSTEMS 
Confinement of airborne radioactivity. Progress report: January- 
December 1976, 2:59687 (DP-1463) 
PRODUCTION REACTORS/REACTOR PROTECTION 
SYSTEMS 
Functional safeguards for computers for protection systems for 
Savannah River reactors, 2:59709 (DPSPU-77-30-6) 
Use of digital computers in the protection system for Savannah 
River reactors, 2:59689 (DPSPU-77-30-3) 
PRODUCTIVITY/BIGLOGICAL RADIATION EFFECTS 
Comparative effectiveness of exposure of hothouse cucumber 
— = gamma radiation on productivity of different varieties, 
PROGRAMMING/RESEARCH PROGRAMS 
Software systems reseach annual report, July 16, 1976-July 15, 
1977 (Dept. of Computer Science, Univ. of Illinois, Urbana), 
2:61826 (COO-2383-41) 





DEC. 30, 1977 


PROGRAMMING LANGUAGES 
Algebraic formulation of Knuthian semantics, 2:61846 (UCLA- 
4P214-33) 
PROGRAMMING LANGUAGES/MANUALS 

SLC primer for Russian translation users (For IBM 360/195), 
2:61836 (ORNL/CSD-24) 

TRIX: an interactive, interpretive language for manipulating 
strings of characters (For CDC 6600 and 7600 computers at 
LLL), 2:61845 (UCID-30100(Rev.2)) 

PROJECTILES/CLASSICAL MECHANICS 

Equations of motion for a beam mounted within a rigid body 
subjected to three translational and three rotational 
accelerations (Beam mounted in projectile moving down rifled 
gun tube), 2:61543 (SAND-77-8207) 

PROMETHIUM 147/DOSIMETRY 
Calculation of dose rates in the gastrointestinal tract of small 
or animals (Pr-144, Y-90, Y-91, Tu-170, Pm-147), 
:61068 
PROMETHIUM 148/ENERGY LEVELS 
Nuclear data sheets for A= 148, 2:61382 
PROMPT NEUTRONS/MULTIPLICITY 

New isotope of curium: *°'Cm (6 to 20 MeV), 2:61442 (BNL- 
NCS-22500) 

Prompt neutrons from fission of **7 Np, 2:61444 (BNL-NCS-22500) 

PROPORTIONAL COUNTERS 
See also BF3 COUNTERS 
PROPORTIONAL COUNTERS/OPERATION 

Position-sensitive proportional-counter system for use in the Enge 

split-pole spectrograph, 2:60786 (ANL-PHY-1972B) 
PROPORTIONAL COUNTERS/PARTICLE IDENTIFICATION 

Position-sensitive proportional-counter system for use in the Enge 

split-pole spectrograph, 2:60786 (ANL-PHY-1972B) 
PROSTAGLANDINS/BIOLOGICAL EFFECTS 

Action of adenosine 3’,5’-phosphate in Chinese hamster ovary 

cells, 2:60977 
PROSTATE/SCINTISCANNING 
Cyclotron-produced ®Zn: its possible use in prostate and pancreas 
scanning as a ®*Zn amino acid chelate, 2:60992 
PROTACTINIUM 230/ENERGY LEVELS 
Nuclear data sheets for A=230, 2:61428 
PROTACTINIUM 231/ENERGY LEVELS 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
PROTACTINIUM 231/NUCLEAR STRUCTURE 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also NUCLEOPROTEINS 
PROTEINS/BIOLOGICAL EFFECTS 

Inhibition of human lymphocyte transformation by human a- 
fetoprotein (HAFP); HAFP monomers and multimers and a 
resistant lymphocyte subpopulation, 2:60975 

PROTEINS/BIOSYNTHESIS 
Advances in microbiological processing of petroleum, 2:58248 
PROTEINS/REDUCTION 

Correlation of reaction-center chlorophyll (P-700) oxidation and 
bound iron-sulfur protein photoreduction in chloroplast 
photosystem I at low temperatures, 2:61008 

PROTON BEAMS/BEAM PRODUCTION 

Concerning one possibility of obtaining beams of polarized ions, 

2:61654 
PROTON REACTIONS/BREAKUP REACTIONS 
Angular distributions of the products of the interaction of 1-GeV 
protons with “Ar nuclei, 2:61269 
PROTON REACTIONS/CAPTURE 
Electromagnetic transitions in °C and '*N, 2:61347 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

104 106 Pd(p,n) 1 °° Ag, spin, parity and structure studies (5.9 to 

6.75 MeV: angular distributions), 2:61383 (BNL-NCS-22500) 
PROTON REACTIONS/ELASTIC SCATTERING 

Accurate measurement of the proton-proton elastic scattering at 

19.700 MeV (Differential cross sections), 2:61339 (BNL-NCS- 


22500) 
~ PROTON REACTIONS/INELASTIC SCATTERING 
Investigation of gamma-ray strengths following inelastic proton 
scattering on an even-even vibrational nuclei (6 to 24 MeV: 
excitation functions), 2:61369 (BNL-NCS-22500) 
PROTON REACTIONS/KNOCK-OUT REACTIONS 
Nucleon knockout: off-shell effects, 2:61483 (LA-UR-77-1381) 
PROTON REACTIONS/PAIR PRODUCTION 
Observation of a dimuon resonance at 9.5 GeV in 400-GeV 
proton-nucleus collisions, 2:61268 
PROTON REACTIONS/PARTICLE PRODUCTION 
Determination of the neutron-proton ratio in primary cosmic rays, 
2:61157 
PROTON REACTIONS/PICKUP REACTIONS 
Neutron source reaction cross sections, 2:61340 


PUBLIC UTILITIES/REGULATIONS 


PROTON REACTIONS/PIONIZATION 
Angular distributions of secondary —_— in proton-nuclear 
interactions at 400 GeV/c, 2:61270 
PROTON REACTIONS/SCATTERING 
ae study of p + a scattering from 68 to 125 MeV, 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Estimation of the annihilation component in p-barp interactions 
(Total cross sections, C invariance), 2:61297 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Estimation of the annihilation component in p-barp interactions 
(Total cross sections, C invariance), 2:61297 
Tests of factorization from single- and double-pion production in 
100-GeV/c p-antip and pp collisions, 2:61267 
PROTON-NEUTRO INTE! CTIONS/BREMSSTRAHLUNG 
Be ae bremsstrahlung: One-pion-exchange current, 
PROTON-NEUTRON INTERACTIONS/ELASTIC 
SCATTERING 
ene re bremsstrahlung: One-pion-exchange current, 
2:61 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Tests of factorization from single- and double-pion production in 
100-GeV/c p-antip and pp collisions, 2:61267 
PROTON-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Nucleon knockout: off-shell effects, 2:61483 (LA-UR-77-1381) 
PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Measurement of the total cross-section difference for pp scattering 
in longitudinal spin states, 2:61271 
PROTONS 
See also COSMIC PROTONS 
SOLAR PROTONS 
PROTONS/ELECTROMAGNETIC FORM FACTORS 
—o analysis on a Lorentz group and the proton form factor, 


PROTONS/PARTICLE STRUCTURE 
Harmonic analysis on a Lorentz group and the proton form factor, 
2:61284 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PRUDHOE BAY/NATURAL GAS DEPOSITS 
Prediction of fluvial-deltaic reservoir geometry, Prudhoe Bay 
field, Alaska, 2:58087 
PRUDHOE BAY/PETROLEUM DEPOSITS 
Prediction of fluvial-deltaic reservoir geometry, Prudhoe Bay 
field, Alaska, 2:58087 
PTFE 
See TEFLON 
PUBLIC LANDS 
See also YELLOWSTONE NATIONAL PARK 
Structure of the geothermal industry through 1974, 2:58843 (EQL- 
Report-11) 
PUBLIC LANDS/MANAGEMENT 
Geothermal energy and the law. I. The Federal Lands 
Management Program, 2:58845 (NSF-RA-S-75-050) 
PUBLIC OPINION 
Energy and the social sciences. A preliminary literature survey, 
2:59883 (COO-4287-2) 
Energy and society: a conceptual mapping. A preliminary 
literature survey (142 references cited), 2:59884 (COO-4287-4) 
Mapping project on energy and the social sciences. Progress 
or period October 1, 1976-September 30, 1977, 2:59886 
(COO-4287-6) 
PUBLIC UTILITIES/DECISION MAKING 
Parametric utility comparison of coal and nuclear electricity 
generation, 2:60952 (PB-266064) 
PUBLIC UTILITIES/ECONOMICS 
Curing regulatory bias in U.S. public utilities, 2:59908 
PUBLIC UTILITIES/ENERGY CONSERVATION 
Energy crisis: the electric utilities and the consumer, 2:60030 
(CONF-760744-) 
Third annual energy conservation management conference, 


2: 
PUBLIC UTILITIES/ENERGY MANAGEMENT 
Third annual energy conservation management conference, 
9969 


3 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Commodity hydrogen from off-peak electricity, 2:58582 
PUBLIC UTILITIES/REGULATIONS 
Curing regulatory bias in U.S. public utilities, 2:59908 





PUBLIC UTILITIES/THERMONUCLEAR REACTORS 


R ting for new technology, 2:60001 
PUBLIC ILITIES/THERMONU CLEAR REACTORS 
Utility requirements for fusion power, 2: a DeLT2 (EPRI-ER-452- 
SR(3-77)) 
PULSATOR DEVICES/FIRST WALL 
Wall analysis in PULSATOR 1, 2:61812 
PULSATOR DEVICES/IMPURITIES 
Wall analysis in PULSATOR 1, 2:61812 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED REACTORS 
See also ACPR REACTOR 
PULSED REACTORS/MEETINGS 
US/J seminar on fast pulse reactors, 2:59655 (CONF-760111-) 
STORAGE/AVAILABILITY 
— on potential hydropower facilities in New England, 
: ID-27724) 


See also TURBOMACHINERY 
Pumps in nuclear power stations, 2:59584 
PUMPS/DESIGN 


or — (Patent), 2:60611 
PUMPS OPERA ERATIO 


Effect of an elastic aie within the pipe space on the operation 
of a pumping installation during extraction of non- 
Newtonian oils, 2:58157 

Method for well exploitation (Patent), 2:58125 

PROCESS 


Chemical r poseming of spent nuclear fuels, 2:58490 
PWR TYPE CTO 
See also ALMARAZ-1 REACTOR 
ALMARAZ-2 REACTOR 
ARKANSAS-1 REACTOR 
ASCO-1 REACTOR 
ASCO-2 REACTOR 
BEZNAU-1 REACTOR 
BIBLIS-A REACTOR 
CALHOUN-I REACTOR 
CALHOUN-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CE STANDARD REACTOR 
DIABLO CANYON-!1 REACTOR 
DIABLO CANYON-2 REACTOR 
LEMONIZ-1 REACTOR 
LEMONIZ-2 REACTOR 
LOFT REACTOR 
LUCIE-1] REACTOR 
LUCIE-2 REACTOR 
MIHAMA-1 REACTOR 
MILLSTONE-2 REACTOR 
NECKAR REACTOR 
OCONEE-!I REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
RANCHO SECO-] REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SHIPPINGPORT REACTOR 
STADE REACTOR 
SURRY-1I REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S REACTOR 
PWR TYPE REACTORS/ATWS 
RELAP3B: a plant transient code, 2:59700 (BNL-NUREG-23068) 
PWR TYPE REACTORS/BIOLOGICAL SHIELDS 
Numerical investigations of concrete attenuation effectiveness in 
various PWR shield configurations, 2:59194 
PWR TYPE REACTORS/BLOWDOWN 
Experimental data on two-phase pressure drops across 


area 
during flow transients. Final report. Volume 1, 2:59732 
(NUREGO 306(Vol 1)) 
—— data on two-phase pressure drops across area 


during flow transients. Final report. Volume 2, 2:59733 
-0306(Vol.2)) 
PWR blowdown heat transfer separate-effects program: Thermal- 
Hydraulic Test Facility experimental data report for test 100, 
2: 39738 (ORNL/NUREG/TM-114) 
eflocts jeoptam for'Jenvery-Macch 1971, 259737 ORME 
ects pro; or January-Marc' = - / 
NUREG/TM.109) ‘ 


Thermal-hydraulic atest of semiscale Mod-1 integral 
blowdown-reflood tests (baseline ECC test series), 2:59755 
(TREE-NUREG-1077) 
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PWR TYPE REACTORS/CONTAINMENT SHELLS 

2-MW plasmajet facility thermal tests of coucrete, 2:59146 
(SAND-77-0952) 

Preliminary model for core/concrete interactions, 2:59749 
(SAND-77-0370) 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Is eight hours of containment leak rate data sufficient, 2:59181 
PWR TYPE REACTORS/CONTROL ROD WORTHS 

Computerized technique for the determination of zero-power 

control rod group reactivity worth, 2:59621 
PWR TYPE REACTORS/CORE FLOODING SYSTEMS 

Thermal-hydraulic analysis of semiscale Mod-1 integral 
blowdown-reflood tests (baseline ECC test series), 2:59755 
(TREE-NUREG-1077) 

PWR TYPE REACTORS/CORIUM 

Molten LWR core material interactions with water and with 
concrete, 2:59752 (SAND-77-1216C) 

Preliminary model for core/concrete interactions, 2:59749 
(SAND-77-0370) 

PWR TYPE REACTORS/COST 
Capital cost: pressurized water reactor plant. Commercial electric 
wer cost studies. Volume 2, 2:59179 (PB-267582) 
PWR TYPE REACTORS/ECCS 

ECC performance during loss-of-coolant experiments in a small 
pressurized water reactor, 2:59769 

Quarterly technical progress rt on water reactor safety 
one a by the Nuclear Regulatory Commission’s 

ivision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Safety Technology Research Program in the field of pressurized 
water reactors. 1. Technical report on advancement project RS 
36/2. Emergency cooling program service life experiments: 
ee experiments ‘nvolving the primary loop systems, 
2:59802 (LA-tr-77-44) 

Thermal shock studies associated with injection of emergency 
core coolant in pressurized water reactors, 2:59707 (CONE- 
770807-29) 

UC-B reflood experimental plan, 2:59134 (EPRI-NP-457) 

PWR TYPE REACTORS/ENGINEERED SAFETY SY: 

Physical protection for systems and components important to 

safety, 2:59430 
PWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission product afterheat. Quarterly report, January 
1, 1977-March 31, 1977, 2:59140 (NUREG-0018-6) 
PWR TYPE REACTORS/FLOWMETERS 
ofl paratus for monitoring two- ao flow (Patent; PWR), 2:59193 
TYPE REACTORS/FU 

aa of sensitivity of PWR fuel cycle costs to uncertainties in 
nuclear data, 2:59171 (BNL-NCS-22500) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Quarterly technical progress —<s on water reactor safety 
fae so ——— by the Nuclear Regulatory Commission's 

vision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Quarterly pro report on the creepdown and colla) 
zircaloy fue ou July 1976-March 1977, 2: 39789 (ORNL/ 
NUREG/TM-125 

= TYPE REACT! ORS/FUEL ELEMENTS 
mplications of fuel performance on plant maneuvering, 2:59190 
elease of indigenous gases from LWR fuel and the reaction 
~~ with Zircaloy aan, 2:59130 (BNWL-1956) 
PWR TYPE REACTORS/FUEL PELLETS 

Nuclear fuel fabrication and related technoiogy transfer in 

rv ee with implementation of a nuclear power program, 
PWR TYPE REACTORS/FUEL POOLS 

Design objectives for light water spent fuel storage facilities at 

nuclear power stations, 2:59168 
PWR TYPE REACTORS/FUEL RODS 

Embedded eae surface thermocouples > Zircaloy-sheathed 
heater rods, 2:59180 (TREE-NUREG-107 

Nuclear fuel fabrication and related or ta transfer in 
a with implementation of a nuclear power program, 

PWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
“ay April-June 1977, 2:59741 (ORNL/NUREG/ 

PWR TYPE REACTORS/LOOSE PARTS MONITORING 

Recent a in loose ae and neutron noise monitoring and 

dia, ig nuc wer reactors, 2:59185 
PWR TYPE REAC OR $/LOSS OF COO COOLANT 
vad of standard problem six (Semiscale test S-02-6) data, 
2:59754 (TREE-NUREG-1056) 
Comparison of SOLA-FLX calculations with experimen 
systems, science and software, 2:59721 (A NUREG-652-Ms) 
Decay heat measurements by fast-response boil-off calorimetry, 
2: 39724 (LA-UR-77-1758) 
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Experiment data report for Semiscale Mod-1 tests S-05-6 and S-05- 
(alternate ECC injection tests), 2:59753 (TREE-NUREG- 
055) 


Experiment data report for semiscale Mod-1 test S-06-1 (LOFT 
counterpart test), 2:59756 (TREE-NUREG-1121) 

Experiment data report for semiscale Mod-1 Test S-06-2 (LOFT 
counterpart test), 2:59757 (TREE-NUREG-1122) 

Light-Water-Reactor safety research program. Quarterly progress 
report, January-March 1977, 2:59693 (ANL-77-34) 

Lower — voiding with scaled PWR plenum geometries, 
2:59173 (CREARE-TN-258) 

Quarterly technical progress report on water reactor safety 
pone ene by the Nuclear Regulatory Commission's 

ivision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 
— and liquid entrainment during reflooding: state of the 

art, 2:59710 (EPRI-NP-435) 

Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 

TRAC: a new code for LOCA analysis, 2:59723 (LA-UR-77-1700) 

UC-B reflood experimental plan, 2:59134 (EPRI-NP-457) 

Zirconium metal-water oxidation kinetics. IV. Reaction rate 
studies, 2:59736 (ORNL/NUREG-17) 

PWR TYPE REACTORS/MELTDOWN 

Light Water Reactor Safety Research Program. Quarterly report, 
October-December 1976 (Corium-concrete interactions; vapor 
explosions), 2:59751 (SAND-77-0944) 

Molten LWR core material interactions with water and with 
concrete, 2:59752 (SAND-77-12i6C) 

Preliminary model for core/concrete interactions, 2:59749 
(SAND-77-0370) 

PWR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Light Water Reactor Safety Research Program. Quarterly report, 
October-December 1976 (Corium-concrete interactions; vapor 
explosions), 2:59751 (SAND-77-0944) 

PWR TYPE REACTORS/NEUTRON FLUX 

Neutron flux mapping at low power in Westinghouse PWRs, 

2:59182 
PWR TYPE REACTORS/PIPES 

Review and assessment of research relevant to design aspects of 
nuclear power plant piping systems. Final report, 2:59141 
(NUREG-0307) 

PWR TYPE REACTORS/PLANNING 
Implementation of Egypt's first nuclear power plant, 2:59097 
PWR TYPE REACTORS/POWER COEFFICIENT 

At-power measurements of power coefficients and isothermal 

temperature coefficients, 2:59183 
PWR TYPE REACTORS/PRESSURE VESSELS 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 2 February 1977, 2:59139 
(NRL/NUREG-3512) 

Test of 6-in.-thick pressure vessels. Series 4: intermediate test 
vessels V-5 and V-9 with inside nozzle corner cracks, 2:59144 
(ORNL/NUREG-7) 

Thermal shock studies associated with injection of emergency 
core coolant in pressurized water reactors, 2:59707 (CONF- 
770807-29) 

PWR TYPE REACTORS/PRESSURIZERS 

Device for regulating and controlling of fluid pressure (Patent), 

2:59212 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Design basis pipe breaks: design basis pipe breaks for the 
Combustion Engineering two loop reactor coolant system, 
2:59172 (CENPD-168-A) 

Overpressure protection of low pressure systems connected to the 
reactor coolant pressure boundary, 2:59431 

Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 

Source term specification, 2:59434 

Vibration and pressure signals as sources of information for an on- 
line vibration nonitoring system in PWR power plants, 2:59197 

PWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Economics of radwaste volume reduction and solidification 
systems, 2:59647 

Factoring operating experience into PWR radwaste systems 
design, 2:59642 

Nuclear plant modification feasibility for radwaste volume 
reduction equipment, 2:5 

PWR TYPE REACTORS/REACTOR ACCIDENTS 

Safety of nuclear power plants, 2:59706 (CONF-760744-) 


PYRITE/CHEMICAL ANALYSIS 


PWR TYPE REACTORS/REACTOR COMPONENTS 
Technology transfer for design and manufacture of heavy nuclear 
components for light water reactors, 2:59521 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
= for a nuclear power producing unit (Patent), 


Operational flexibility of B and W PWR control systems for load 
follow, 2:59623 
PWR TYPE REACTORS/REACTOR CORES 
Comparison of SOLA-FLX calculations with experiments at 
systems, science and software, 2:59721 (LA-NUREG-6752-MS) 
PWR TYPE REACTORS/REACTOR FUELING 
a common to initial fuel loadings of light-water reactors, 
PWR TYPE REACTORS/REACTOR NOISE 

Recent experience in loose parts and neutron noise monitoring and 

diagnostics of operating nuclear power reactors, 2:59185 
PWR T/¢PE REACTORS/REA( R PROTECTION SYSTEMS 

Physical protection for systems and components important to 
safety, 2:59430 

Plant protection system. Plant Bape system with integrated 
automatic test system, 2:59702 (CENPD-172(Suppl.1)) 

PWR TYPE REACTORS/REACTOR SAFETY 

Important event-tree and fault-tree considerations in the reactor 
safety study, 2:59803 

Methods for the development of large computer codes under 
LTSS, 2:59613 (LA-NUREG-6828 S) 

Overview of the reactor safety study consequence model, 2:59748 
(SAND-77-0151C) 

Quarterly technical progress report on water reactor safety 
a sponsored by the Nuclear Regulatory Commission's 

ivision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reactor safety research programs. Quarterly progress report, 
January 1-March 31, 1977, 2:59701 (BNL-NUREG-50661) 

Safety of nuclear power plants, 2:59706 (CONF-760744-) 

Safety related research and development for Westinghouse 
pressurized water reactors. Program summaries, Winter 76. 
Topical report, 2:59766 (WCAP-8768(Rev.1)) 

TRAC: a new code for LOCA analysis, 2:59723 (LA-UR-77-1700) 

PWR TYPE REACTORS/REACTOR START-UP 

Application of experience to initial reactor startups, 2:59184 

Nuclear plant startup support problems experienced by B and W, 
2:59209 

PWR TYPE REACTORS/RESEARCH PROGRAMS 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, May 1977, 
2:59145 (ORNL/NUREG/TM-126) 

PWR TYPE REACTORS/SPENT FUEL STORAGE 

Design objectives for light water spent fuel storage facilities at 

nuclear power stations, 2:59168 
PWR TYPE REACTORS/STANDARDIZATION 
Standardization and its importance to developing a nuclear power 
program (USA), 2:59524 
PWR TYPE REACTORS/STEAM CONDENSERS 
Condenser tube failures in light-water reactors, 2:59152 
PWR TYPE REACTORS/ GENERATORS 

Alternating current techniques for corrosion monitoring in water 
reactor systems, 2:59170 (BNL-22983) 

Evaluation of PWR steam generator water hammer. Final 
technical report, June 1, 1976-December 31, 1976, 2:59731 
(NUREG-0291) 

PWR TYPE REACTORS/STEAM SYSTEMS 

Source term specification, 2:59434 

PWR TYPE REACTORS/STEAM TURBINES 

Justification of the parameters and characteristics of saturated 

steam turbines for high-capacity district heating power plants, 
8 


2:5946 
PWR TYPE REACTORS/STRUCTURAL MODELS 
eg ey oy models for SNUPPS project (Standardized 
Nuclear Unit Power Plant System), 2:59205 
PWR TYPE REACTORS/TEST FACILITIES 
Experiment data report for semiscale Mod-1 test S-06-1 (LOFT 
counterpart test), 2:59756 (TREE-NUREG-1121) 
PWR TYPE REACTORS/THERMOMETERS 
In-situ response time testing of platinum resistance thermometers, 
2:59177 (EPRI-NP-459) 
PWR TYPE REACTORS/THORIUM CYCLE 
Thorium assessment study. Quarterly progress report, second 
quarter fiscal 1977, 2:59178 (ORNL/TM-5949) 
PWR TYPE REACTORS/TRANSIENTS 
Methods for the development of large computer codes under 
LTSS, 2:59613 (LA-NUREG-6828-MS) 
PWR-80 TYPE REACTORS 
See CE STANDARD REACTOR 
PYRITE/CHEMICAL ANALYSIS 
Pyrite in coal: its forms and distribution as related to the 
environments of coal deposition in three selected coals from 
western Pennsylvania (66 refs), 2:57947 (SR-110) 





PYRITE/DISTRIBUTION 


PYRITE/DISTRIBUTION 
Pyrite in coal: its forms and disivibution as related to the 
environments of coal deposition in three selected coals from 
western Pennsylvania (66 refs), 2:57947 (SR-110) 
PYRITE/REMOVAL 
Colloidal pyrite growth in coal (12 refs), 2:57849 
PYROLYTIC CARBON/COATINGS 
Structural characterization of HTGR pyrocarbon fuel particle 
coatings, 2:60509 
PYROLYTIC CARBON/COMPRESSIBILITY 
Shock compression of pyrolytic, ceylon natural, and a hot-pressed 
synthetic graphite to 120 GPa, 2:60479 (UCRL-79014) 
PYROLYTIC CARBON/PHASE TRANSFORMATIONS 
Shock compression of pyrolytic, ceylon natural, and a hot-pressed 
synthetic graphite to 120 GPa, 2:60479 (UCRL-79014) 
PYROLYTIC CARBON/PHYSICAL RADIATION EFFECTS 
Structural characterization of HTGR pyrocarbon fuel particle 
coatings, 2:60509 
PYROLYTIC CARBON/SYNTHESIS 
Development and application of new and modified residues, 
2:58290 


PYROTECHNIC DEVICES/IGNITION 
Study of raised bridgewires in a pyrotechnic device, 2:60824 
(SAND-76-0725) 
PYROXENES/HYDROTHERMAL ALTERATION 
Hydrothermal alteration of — andesites in the Otake 
geothermal area, Japan, 2:5 
PYRROLES/ PHOTOELECTRON SPECTROSCOPY 
Satellite structure in the x-ray photoelectron spectra of gaseous 
furan, pyrrole, and thiophen, 2:61187 


Q 


QUALITY ASSURANCE/REACTOR LICENSING 
Quality assurance program description for the design, 
construction, and operation of TVA nuclear power plants, 
2:59413 (TVA-TR-75-1(Rev.2)) 
QUANTUM ELECTRODYNAMICS/ASYMPTOTIC SOLUTIONS 
Divergence of the perturbation-theory series and pseudoparticles, 
14 


QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
SINE-GORDON EQUATION 
QUANTUM FIELD THEORY/SOLITONS 
—— of spherically symmetrical pulsons of large amplitude, 


QUANTUM OPERATORS/RECURSION RELATIONS 
a relations for rapid computation of rotation functions, 
QUARK MODEL/MASS DIFFERENCE 
Baryon electromagnetic mass differences in the charmed-quark 
model, 2:61308 
QUARK MODEL/PAIR PRODUCTION 
Theoretical models for the angular distribution of massive muon 
pairs produced in hadronic collisions, 2:61293 
QUARKS/GLUON MODEL 
Test of quark-line rule and nonet mass formula (Free color gluon 
model), 2:61292 (UR-618) 
QUARTZ/COMPACTING 
eo and experimental aspects of pressure solution, 
QUARTZ/DISSOLUTION 
Role of salts in the dissolution of powdered quartz, 2:58910 
QUARTZ/HYDROTHERMAL ALTERATION 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Japan, 2:58815 
QUARTZ/INCLUSIONS 
Comparison of past and present geothermal waters, from a study 
of fluid inclusions, Broadlands Field, New Zealand, 2:58811 
QUARTZ/OPTICAL PROPERTIES 
I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Structure of a-quartz and quartz glasses irradiated by fast 
neutrons, 2:60507 
Testing of typical spacecraft materials in a simulated substorm 
ra (1 nA/cm? of 2- to 20-keV electrons), 2:60502 (N- 
QUATERNARY ALLOY SYSTEMS/PHASE DIAGRAMS 
Phase stability Lee for comp!ex alloys, 2:60307 
QUEBEC/HEAT FLOW 
Analysis of heat-flow data: detailed observations in many holes in 
a small area, 2:58825 
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R REACTOR/REACTOR KINETICS 
Review of advanced reactor transient analysis capabilities and 
—— for Savannah River Plant reactors (GRASS code), 
9688 (DP-MS-77-1) 
R seas ma me pet PROTECTION SYSTEMS 
of computers for the protection system for 
ee iver reactors, 2:59690 (DPSPU-77-30-5) 
RABBITS/POPULATION DYNAMICS 
Population dynamics, movement and home = of black-tailed 
jackrabbits (Lepus californicus) in Curlen Valley, Northern 
Utah. Progress report, October 1, 1976-September 30, 1977, 
2:60864 (COO.1329- 31) 
RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
NUCLEAR EMULSIONS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
SPECTROMETERS 
TELESCOPE COUNTERS 
TRANSITION RADIATION DETECTORS 
RADIATION DETECTORS/DESIGN 
Interaction regions with small source size, 2:60799 (BNL-50611) 
Lepton detector workshop summary, 2:60757 (BNL-50611) 
RADIATION DOSE DISTRIBUTIONS 
Quantitative autoradiography for the study of dose rates in 
biological objects following administration of strontium-90, 


RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/DOSE-RESPONSE RELATIONSHIPS 
Lesions in monkeys as function of radiation dosage (Gamma 
radiation, Macaca rhesus), 2:61054 
RADIATION PROTECTION 
Applied health physics and safety annual report for 1976, 2:60551 
(ORNL-5310) 
Effects of some monosaccharide derivates of thiazolidine on 
irradiated cells (X radiation, saccharomyces vini), 2:61026 
~_ _~ and future radiation protection trends in Iran, 
RADIATION PROTECTION/EDUCATION 
Introduction to radiation protection at the Lawrence Berkeley 
Laboratory, 2:61043 (PUB-107) 
RADIATION PROTECTION/STAND 
Radiation =_— and shielding node 2:61511 (CONF- 
770401- 
Radiolo; scat control at research reactor facilities, 2:59432 
RADIATION PROTECTION/TECHNOLOGY TRANSFER 
— “y technology on radiation protection and nuclear safety, 
RADIATION SAFETY 
See RADIATION ~:~ maa 
RADIATION SYNDROM: 
Changes in function of the rat gastrointestinal tract during the 
reo of the primary radiation reaction (Gamma radiation), 
Effect of parenteral feeding on the course of acute radiation 
sickness in rats with the gastrointestinal syndrome (Gamma 
radiation), 2:61062 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE i NSPORT 
NEUTRON TRANSPOR 
Maximum ye bee _s eed (Radiation hydrodynamics), 
2:61489 (LA-6882-M 
RADIATORS/OPERATION 
Gas = utilization in households, workshops, and industry, 


RADICALS 
See also HYDROXYL RADICALS 
PERHYDROXYL RADICALS 
PEROXY RADICALS 
RADICALS/CHEMICAL REACTIONS 
Reactions of phosphate radicals with organic compounds, 2:60572 
RADICALS/RADIOINDUCTION 
Reactions of radicals formed after irradiation of 
nl in aqueous solution (Gamma radiation), 
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RADIOACTIVE AEROSOLS 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January 1-March 31, 1977. Task 7, 
2:59696 (BMI-NUREG-1975) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DATA ANALYSIS 
Use of a computer to provide a statistical evaluation of effluent 
sampling program data, 2:60860 (UNI-SA-44) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
Development of vertical dispersion coefficients for rolling terrain 
environments (Mathematical models), 2:60856 (COO-4026-5) 
Techniques for rapid determination of the radionuclide-pollutant 
synergetic effects (Dynamics of radioactive effluent discharge 
into hydrographic basins), 2:60879 (BNWL-tr-239) 
RADIOACTIVE EFFLUENTS/MONITORING 
Use of a computer to provide a statistical evaluation of effluent 
sampling program data, 2:60860 (UNI-SA-44) 
RADIOACTIVE MATERIALS/ELECTRON MICROSCOPY 
Shielded scanning electron microscope for radioactive samples, 
2:60524 (CONF-770735-1) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
Designing superconducting tcroidal field windings for a fusion- 
driven actinide burner, 2:61769 
RADIOACTIVE WASTE DISPOSAL/CONTAINERS 
Preliminary canister size criteria for commercial solidified high- 
level waste, 2:58522 (ARH-ST-151) 
RADIOACTIVE WASTE DISPOSAL/COST 
Radioactive waste disposal: after it leaves the plant, 2:58535 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
National waste terminal storage program, 2:58533 (Y/OWI/TM- 
7) 
Terminal storage of radioactive wastes in geologic formations, 
2:58523 (CONF-760744-) 
RADIOACTIVE WASTE DISPOSAL/HAZARDS 
Radioactive wastes. ITI, 2:58538 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Bibliography on ocean waste disposal. second edition. Final report 
1976, 2:58527 (PB-265831) 
RADIOACTIVE WASTE DISPOSAL/MEETINGS 
National Waste Terminal Storage program information meeting. 
Volume III (No text), 2:58534 (Y/OWI/TM-11/3) 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Disposal of radioactive wastes in the Asse Salt Mine, 2:58541 
Surface displacements and pillar stresses associated with nuclear 
waste disposal in salt, 2:58530 (Y/OWI-7118/P1) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Development of site suitability criteria for the high level waste 
repository for Lawrence Livermore Laboratories, 2:58529 
(UCRL-13755) 
Final report on geological studies pertinent to site suitability 
criteria for high-level waste repositories, 2:58528 (UCRL-13741) 
RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 
Exhumation of radioactive solid wastes buried for fourteen years, 
2:58524 (DP-1456) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Borehole sealing method and apparatus (Patent), 2:58537 
Low-level radioactive waste, 2:58536 
Nuclear waste management by in-situ melting, 2:58543 
Usable method for the management of high-level waste from 
nuclear fuel reprocessing, 2:58505 
RADIOACTIVE WASTE FACILITIES/RELIABILITY 
Analytical model for computation of reliability of waste 
management facilities with intermediate storages, 2:58503 
(KFK-2384) 
RADIOACTIVE WASTE FACILITIES/SPECIFICATIONS 
BWR radioactive waste treatment system. Licensing topical 
report, 2:59136 (NEDO-21059) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Experience in the management of radioactive wastes: scope for 
regional cooperation, 2:58506 
Integral fuel and waste management schemes for the 
implementation of nuclear power, 2:5 
LWR fuel recycle program quarterly progress report, April-June 
1977, 2:58482 (BNWL-2080-5) 
Radioactive waste management for a BWR, 2:59641 
RADIOACTIVE WASTE PROCESSING 
Economics of radwaste volume reduction and solidification 
systems, 2:59647 
Factoring operating experience into PWR radwaste systems 
design, 2:59642 


RADIOACTIVE WASTES/USES 


38) and technology for partitioning, 2:58512 (BNWL-SA- 


—s —— and techniques for minimizing wastes, 
2:58521 (ORNL-tr-4391) 
RADIOACTIVE WASTE PROCESSING/ADSORPTION 

Progress in areas of relevance to the treatment of us effluents 
from reprocessing plants, 2:58518 (BNWL-tr-253) 

RADIOACT IVE WASTE PROCESSING/COMBUSTION 

Apparatus for the continuous purification of gases contaminated 

with tritium (Patent; combustion and absorption), 2:58519 
RADIOACTIVE WASTE PROCESSING/ 

Nuclear plant modification feasibility for radwaste volume 
reduction equipment (PWR), 2:59646 

Production of solidified — level wastes: a cost comparison of 
solidification processes, 2:58517 (UCRL-13740) 

RADIOACTIVE WASTE PROCESSING/COST BENEFIT 

ANALYSIS 

Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: conversion of recycle uranium to UFg, 2:58545 (ORNL/ 
NUREG/TM-37) 

RADIOACTIVE WASTE PROCESSING/ECONOMICS 

Design and br mae considerations for commercial LWR 

volume reduction systems, 2:59648 
RADIOACTIVE WASTE PROCESSING/ENVIRONMENTAL 

IMPACTS 

Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: conversion of recycle uranium to UF¢, 2:58545 (ORNL/ 
NUREG/TM-37) 

RADIOACTIVE WASTE PROCESSING/EVAPORATION 

Corrosivity of solutions from evaporation of radioactive liquid 
wastes. Final report, 2:58508 (ARH-C-18) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

TT ie of methods for immobilizing krypton-85, 2:58515 (ICP- 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

High-level waste glass, 2:58513 (BNWL-SA-5842) 

Preparation and characterization of sintered glass-ceramics from 
calcined simulated high-level waste, 2:58520 

Production of solidified high level wastes: a cost comparison of 
solidification processes, 2:58517 (UCRL-13740) 

Tritium concentration and fixation. Budget activity No. BD 
0301030. Progress report for October 1-December 31, 1973, 
2:58509 (BNL-18648) 

Tritium concentration and fixation. me x activity No. BD 
0301030. Progress report, January 1-March 31, 1974, 2:58510 
(BNL-18879) 

Tritium concentration and fixation. Budget acitvity No. BD 
0301030. Progress report, April 1-June 30, 1974 (In Zr hydride 
or polymer-impregnated concrete), 2:58511 (BNL-19303) 

RADIOACTIVE WASTE PROCESSING/VITRIFICATION 
Usable method for the management of high-level waste from 
nuclear fuel reprocessing, 2:58505 
RADIOACTIVE WASTE IRRAGE/HAZARDS 
Radioactive wastes. III, 2:58538 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

1972 preliminary safety analysis report based on a a 
vg hohe proposed repository in Kansas, 2:58526 (ORNL/ 

Proposed outline of safety analysis report for facilities for geologic 
isolation of radioactive wastes, 2:58532 (Y/OWI/SUB-77/ 
22229) 

Storage of hydrocarbons underground. (comparative 
consideration and experience abroad), 2:58539 

Thermal analysis of a ventilated high-level waste repository 
(Cooling), 2:58531 (Y/OWI/SUB-76/16527) 

RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 

System study: radioactive wastes in the Federal Republic of 
Germany. SRA 1, accumulation of radioactive wastes in the 
Federal Republic of Germany, 2:58507 (ERDA-tr-306) 

RADIOACTIVE WASTES/CORROSIVE EFFECTS 

Corrosivity of solutions from evaporation of radioactive liquid 
wastes. Final report, 2:58508 (ARH-C-18) 

RADIOACTIVE WASTES/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 

RADIOACTIVE WASTES/TRANSPORT 

Calculations of radiological consequences from sabo of 
= | casks for spent fuel and high-level wastes, 2:60629 (PB- 
2 


Radioactive wastes. III, 2:58538 
RADIOACTIVE WASTES/USES 
Beneficial uses program. aes report for period ending March 
31, 1977, 2:58571 (SAND-77-1114) 





RADIOAUTOGRAPHY 


RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Radiobiology, 2:61030 — tr-285/1) 
RADIOCARBON DATIN 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/CONTAINERS 
Containment of strontium fluoride at 800°C: supplemental 
screening tests (WESF-*SrO>2), 2:58574 (BNWL-2259) 
RADIOISOTOPES 
See also NEU STRON-RICH ISOTOPES 
RADIOISOTOPES/ISOTOPE PRODUCTION 
Egypt's technological experience in radioisotope production, 
2:60587 


Transfer of radioisotope production technology from the 
developed to the developing countries, 2:60586 
RADIOI TOPES/STANDARDS 
Source term specification (PWR and BWR), 2:59434 
RADIOLOGY 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
RADIOLOGY/PHOTOGRAPHY 
Photographic quality assurance in diagnostic radiology, nuclear 
medicine, and radiation therapy. Volume II. Photo _— 
peer quality assurance, and the evaluation o 
photogr —_ materials. Final report, 2:60985 (PB-267498) 
RADIOLYSI 
See also RADIATION CHEMISTRY 
RADIOLYSIS/ULTRAHIGH-SPEED PHOTOGRAPHY 
Six-frame picosecond radiation camera based on hydrated electron 
photoabsorption phenomena (Laser opacity pattern in acidic 
—— cell formed by pulsed irradiation), 2:60820 (UCRL- 


RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/PHARMACOLOGY 
Radiopharmaceuticals for diagnosis and treatment. Progress 
report, August 1, —— 31, 1977 (Adrenal scintiscanning), 
2:60989 (COO-2131-5) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Biological implications of radiation, 2:61041 (BNL-22938) 
RADIOWAVE RADIATION/USES 
Drying by means of radiofrequency power, 2:60149 
RADISHES/GROWTH 
Role of the natural ionizing radiation background in the early 
ry of plant development, 2:61032 
I /ENERGY ELS 


Nuclear Data sheets for A= 226, 2:61427 
RADIUM 230/ENERGY LEVELS 
Nuclear data sheets for A =230, 2:61428 
RADON/RADIATION MONITORING 
Investigation of the various factors affecting the response of 
— configuration track etch dosimeters to working level 
ur — in radon and radon daughter atmospheres. Final 
report, 2:60790 (PB-266768) 
Radon in streams and — waters of Pennsylvania as a guide to 
uranium deposits, 2:58451 (GJO-1659-2) 
RAFT RIVER VALLEY/GEOTHERMAL WELLS 
Geothermal R and D project report, October 1, 1976-March 31, 
1977, 2:58857 (TREE-1134) 
RANCHO SECO-1 REACTOR/CONSTRUCTION 
Takeover of operations from construction: Rancho Seco, 2:59207 
RANCHO SECO. 1 REACTOR/RADIATION MONITORING 
Aerial radiological survey of the Rancho Seco Nuclear 
Generating Station, rm Station, California, August 1975 
(Aerial ee + — ee sources during August 1975), 
2:60857 (EGG-1183- 
RANCHO SECO-! REACT OR/REACTOR CONTROL 
SYSTEMS 


Feed-and-bleed operation at Rancho Seco, 2:59624 
RANCHO SECO-2 REACTOR/RADIATION MONITORING 
Aerial radiol al survey of the Rancho Seco Nuclear 
Generating Station, Clay Station, California, August 1975 
(Aerial caeindia of | a? sources during August 1975), 
2:60857 (EGG-1183-1 
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RANCHO SECO-2 REACTOR/REACTOR CONTROL 
SYSTEMS 


Feed-and-bleed operation at Rancho Seco, 2:59624 
RANDOM PHASE APPROXIMATION/GAUGE INVARIANCE 
Gauge properties of the Hartree-Fock and random-phase 


approximations, 2:61243 
RANKINE CYCLE ENGINES/DESIGN 
Status report on an organic Rankine bottoming cycle for long-haul 
diesel trucks, 2:60198 (CONF-770430-P3(Draft)) 
RANKINE CYCLE ENGINES/FUEL ECONOMY 
Description and test results of Third Generation Carter Steam 
System as installed in a VW Dasher, 2:60187 (CONF-770430- 
P3(Draft)) 
RANKINE CYCLE ENGINES/TECHNOLOGY ASSESSMENT 
Automotive Rankine engine developments: an international 
tive, 2:60186 (CONF-770430-P3(Draft)) 
RAPID SIT SYSTEMS/HYDROGEN FUELS 
Hydrogen-powered mass transit system, 2:60258 (CONF-770430- 
P2(Draft)) 


RAPSODIE REACTOR/REACTOR CHARGING MACHINES 
Reliability of Rapsodie reactor out of the critical regime. Study of 
thermocouples, 2:59382 
RAPSODIE REACTOR/THERMOCOUPLES 
Reliability of Rapsodie reactor out of the critical regime. Study of 
thermocouples, 2:59382 
EARTH ALLOYS/FORMATION HEAT 
Advances on thermochemistry of rare earths alloys, 2:60383 
RARE EARTH ALLOYS/LAVES PHASES 
Shapes of x-ray L/sub III/ and K absorption discontinuities of 
rare earth and cobalt in the rare earth cobalt compounds of the 
RCo» family, 2:60314 
RARE EARTH ALLOYS/SINTERING 
Hydrogen atmosphere sintering of — magnets, 2:60288 
RARE EARTH ALLOYS/S ESIS 
Fabrication and utility of unusual rare earth co’ 
RARE EARTH ALLOYS/X-RAY SPECTR 
Shapes of x-ray L/sub III/ and K absorption discontinuities of 
rare earth and cobalt in the rare earth cobalt compounds of the 
RCo, family, 2:60314 
EARTH COMPOUNDS/AMORPHOUS STATE 
Physicochemical properties of LnzO3-AleOs and LnzO3-GazO3 
= compounds (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd), 


RARE EARTH COMPOUNDS/CRYSTAL GROWTH 
Single crystal growth of rare earth intermetallic compounds, 
2:60437 
RARE EARTH COMPOUNDS/CRYSTAL STRUCTURE 
High resolution lattice imaging of rare earth sesquioxides, 2:60316 
RARE EARTH COMPOUNDS/ORDER-DISORDER 
TRANSFORMATIONS 
Raman spectroscopic characterization of defect character in rare 
earth pyrochlores, 2:60445 
RARE EARTH COMPOUNDS/REDUCTION 
12th rare earth research conference. Volume I. Sessions A 
through I, 2:60533 (IS-M-94) 
RARE EARTH COMPOUNDS/SYNTHESIS 
Fabrication and utility of unusual rare earth compounds, 2:60286 
New a - refractory compounds. The rare earth 
oxyp tes: LnsPo7, 2:60435 
RARE EARTHS 


See also CERIUM 
DYSPROSIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 
RARE EARTHS/CRYSTAL GROWTH 
Rare earths: a growth industry, 2:60284 
RARE EARTHS/CRYSTAL-PHASE TRANSFORMATIONS 
Crystal chemistry of the rare earths in solidified high level nuclear 
wastes, 2:58544 
RARE EARTHS/INFORMATION RETRIEVAL 
Systems analysis guide for the rare-earth information center's 
information retrieval system (RICIRS), 2:61851 (IS-4168) 
RARE EARTHS/MEETINGS 
Proceedings of the 12th rare earth research conference. Volume 
II. Sessions J through T, 2:60266 
RARE EARTHS/NEUTRON DIFFRACTION 
Magnetic form factors of rare earth ions (Elastic scattering, 
scattering amplitude), 2:61240 
RARE EAR / TRANSITION TEMPERATURE 
Hypothesis concerning the commencement of the series of rare 
earth metals, 2:60382 


unds, 2:60286 
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DEC. 30, 1977 


RARE GASES 
See also ARGON 


RARE GASES/ADSORPTION 
Orientational epitaxy in adsorbed monolayers, 2:60474 (BNL- 
22804 


RARE GASES/DESORPTION 
Thermal release of ionically pumped inert gases, 2:60717 
RARE GASES/ELECTRON-ATOM COLLISIONS 
Electron ionization cross sections in the Born approximation, 
2:61229 
Scaled electron ionization cross sections in the Born 
approximation, 2:61230 
RATS/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 2:61030 (ERDA-ir-285/1) 
RDF 


See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also ATWS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MAXIMUM CREDIBLE ACCIDENT 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/HEAT TRANSFER 
HEXERE 12: computer program for the transient thermal- 
hydraulic analysis of high temperature gas-cooled reactors, 
2:59720 (K/CSD/TM-3) 
REACTOR ACCIDENTS/RADIATION HAZARDS 
OPS liquid pathway generic study. Topical report No. 22A60, 
2:59695 (ARC-77-734) 
REACTOR ACCIDENTS/RADIOACTIVE AEROSOLS 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, peers 1-March 31, 1977. Task 7, 
2:59696 (BMI-NUREG- 1975) 
REACTOR COMMISSIONING 
——— in commissioning advanced gas-cooled reactors, 
2:592 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Technology transfer for design and manufacture of heavy nuclear 
components for light water reactors, 2:59521 
REACTOR COMPONENTS/CLEANING 
Analysis of the methods available for the removal of sodium from 
corrosion test samples (LMFBR), 2:59283 (CONF-760503-P2) 
Review of sodium removal processes using water (LMFBR), 
2:59281 (CONF-760503-P2) 
Sodium removal technology: the alcohol process (LMFBR), 
2:59280 (CONF-760503-P2) 
Water vapor nitrogen process for sodium removal, 2:59329 
(HEDL-TC-327) 
REACTOR COMPONENTS/DECONTAMINATION 
Decontamination of materials after exposure in LMBFR primary 
circuit, 2:59282 (CONF-760503-P2) 
REACTOR COMPONENTS/DESIGN 
High temperature structural design technology: application. 
rterly progress report for the period ending February 28, 
1977 (LMFBR com —_—— design limits and materials 
specifications), 2:59344 (WARD-SD-3045-5) 
REACTOR COMPONENTS/DIMENSIONS 
Procedure and device for nuclear reactor followers (Patent), 


2:59606 
REACTOR COMPONENTS/FABRICATION 
Building and starting up a heavy nuclear component shop, 2:59595 
REACTOR COMPONENTS/IN-SERVICE INSPECTION 
Safety bases for nuclear power plants. Pt. 10. In-service 
inspections, 2:59592 
REACTOR COMPONENTS/MECHANICAL TESTS 
Elevated-temperature benchmark tests of simply supported beams 
and circular plates subjected to time-varying loadings, 2:59575 
(ORNL-5301) 
REACTOR COMPONENTS/MECHANICAL VIBRATIONS 
Crossflow-induced vibrations of tube banks: hydrodynamic forces 
and mathematical models, 2:59567 (CONF-7705 19-3) 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
Nondestructive testing development program quarterly progress 
report for period ending June 30, 1977 (LMF BR), 2:59337 
(ORNL-5322) 


REACTOR COOLING SYSTEMS/CORROSION 


Training and certification of nondestructive testing personnel, 
2:59571 (CONF-7511135-(Summ.)) 
REACTOR COMPONENTS/PERFO) 
SENDIN and SENTINEL: two computer codes to assess the 
effects of nuclear data changes, 2: "59541 (ORNL/TM-5946) 
REACTOR COMPONENTS 
Quality assurance requirements for control of procurement of 
items and services for nuclear power plants, 2:59100 
REACTOR COMPONENTS/STANDARDS 
Requirements for construction of nuclear system components at 
elevated temperatures (supplement to ASME Code Cases Cases 1592, 
1593, 1594, 1595, and 1596), 2:59411 (RDT-F-9-4T(4-77)) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Flaw evaluation using fracture mechanics, 2:59569 (CONF- 
7511135-(Summ.)) 
Large strain elastic-plastic analysis of two-dimensional quasi: 
structures (GNATS code), 2:59577 (SAND-77-8632) 
Thermal stresses in a cylindrical shell containing a circular hole or 
a rigid inclusion, 2:59588 
— _— concentration problem in a plate with a slit, 
5958 
Transactions of the 3rd international conference on structural 
mechanics in reactor technology. Vol. 5. Methods for structural 
analysis. Part L. Heat conduction and thermal stress analysis; 
inelastic analysis of metal structures, 2:59561 
Transactions of the 3rd international conierence on strucutral 
mechanics in reactor technology. Vol. 5. Methods for structural 
analysis. Part M. Methods for structural analysis, 2:59562 
Use of analytic continuation in solutions of plane thermal stresses 
in an orthotropic elastic medium, 2:59585 
REACTOR COMPONENTS/THERMAL STRESSES 
Thermal stresses in a cylindrical shell containing a circular hole or 
a rigid inclusion, 2:59588 
Thermal stress concentration problem in a plate with a slit, 
2:59586 
Use of analytic continuation in solutions of plane thermal stresses 
in an orthotropic elastic medium, 2:59585 
REACTOR COMPONENTS/WELDED JOINTS 
Inspection of nuclear reactor welding by acoustic emission, May 
1976-March 1977, 2:59573 (NUREG-0035-3) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Control system for a nuclear power producing unit (Patent), 
2:59633 
Nuclear reactor and nuclear power plant surveillance and control, 
2:59632 


Operational eon for nuclear reactors (Patent), 2:59631 


Possibility of power network control by means of nuclear power 
plants, 2: 39634 
REACTOR CONTROL SYSTEMS/DESIGN 
Operators and control systems: the interrelationship of tor 
selection and training and control system design, 2:5 
(EPRI-SR-28) 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 


Modal control of a nuclear power reactor, 2:59629 
Nuclear reactor control using Walsh function variational 
synthesis, 2:59626 
REACTOR CONTROL SYSTEMS/MULTIPLEXERS 
Study of remote multiplexing for power plant ications. Final 
report. Volume I. State-of-the-art survey, 2:59618 (EPRI-NP- 
254(Vol.1)) 
REACTOR CONTROL SYSTEMS/PERFORMANCE 
Operational flexibility of B and W PWR control systems for load 
follow, 2:59623 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
Nuclear power plant {Patent), 2:59374 
REACTOR COOLING SYSTEMS/CARBON METERS 
Measurement of oxygen and carbon activities in liquid sodium by 
electro-chemical techniques (LMFBR), 2:59279 (CONF-760503- 


P2) 
REACTOR COOLING SYSTEMS/CAVITATION 
Experimental investigation of cavitation inception and damage in a 
owing sodium environment (LMFBR), 2:59299 (CONF- 
760503-P2 
REACTOR COOLING SYSTEMS/CORROSION 
Investigation of changes in the surface layer composition of 
materials exposed to sodium by & w discharge optical and 
Auger electron spectroscopy (LMFBR), 2:59300 (CONF- 
760503-P2) 
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REACTOR COOLING SYSTEMS/CORROSION PRODUCTS 
Formation and hydraulic effects of deposits in high tem ture 
sodium coolant systems (LMFBR), 2:59298 (CONF-760503-P2) 
Preparation and characterization of sodium and transition metal 
double oxides (LMFBR), 2:59293 (CONF-760503-P2) 
REACTOR COOLING SYSTEMS/CRITICAL HEAT FLUX 
Post-CHF heat transfer: a non-equilibrium, relaxation model, 
2:59566 (BNL-NUREG-2290 
REACTOR COOLING SYSTEMS/DESIGN 
Optimization of the circuits and parameters of equipment used in 
the thermal power part of two-loop atomic electric power 
plants with water-water reactors, 2:59202 
REACTOR COOLING SYSTEMS/FLUID FLOW 
LMFBR natural circulation verification program (NCVP). 
Review of experimental facilities and testing recommendations, 
2:59343 (WARD-NC-3045-1) 
REACTOR COOLING SYSTEMS/HEAT TRANSFER 
Post-CHF heat transfer: a non-equilibrium, relaxation model, 
2:59566 (BNL-NUREG-22905) 
REACTOR COOLING SYSTEMS/OXYGEN METERS 
Measurement of oxygen and carbon activities in liquid sodium by 
electro-chemical techniques (LMFBR), 2:59279 (CONF-760503- 
P2) 


Monitoring and measurement of oxygen concentrations in liquid 
sodium (LMFBR), 2:59292 (CONF-760503-P2) 

Multicomponent impurity detection with a sodium plugging 
indicator (LMFBR), 2:59277 (CONF-760503-P2) 

Sodium-vanadium-oxygen system at low oxygen potentials 
(LMFBR), 2:59291 (CONF-760503-P2) 

Ultrasonic method for the measurement of oxygen in sodium 
(LMFBR), 2:59276 (CONF-760503-P2) 

REACTOR COOLING SYSTEMS/PIPES 

High-temperature piping design technology. Quarterly technical 

my report, January-March 1977 (LMFBR), 2:59269 (AI- 
RDA-13197) 

Technical report on material selection and processing guidelines 
for _— coolant pressure boundary piping, 2:59143 (NUREG- 
0313) 

REACTOR COOLING SYSTEMS/RADIOACTIVITY 

TRANSPORT 

Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 
760503-P2) 

REACTOR COOLING SYSTEMS/SYSTEM FAILURE 

ANALYSIS 

Common-cause failure considerations in predicting HTGR cooling 
system reliability, 2:59808 

REACTOR COOLING SYSTEMS/THERMAL SHOCK 

Thermal ratchetting mechanism under cyclic alternating cold and 

hot shocks with constant primary load, 2:59610 
REACTOR CORE DISRUPTION 

A look at alternate core disruption accidents in LMFBRs. Topical 
report, 2:59746 (PB-267577) 

Mechanistic study of fuel freezing, channel plugging, and 
continued coolability during fast reactor overpower excursions, 
2:59734 (NUREG-0310) 

REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Role of fission product in whole core accidents: research in the 
USA (LMFBR), 2:59725 (LA-UR-77-1908) 

REACTOR CORE DISRUPTION/THERMODYNAMICS 

Application of pulsed electron beam vaporization to studies of 
UO, (LMFBR), 2:59750 (SAND-77-0429) 

REACTOR CORE RESTRAINTS/TEST FACILITIES 

National core restraint development program. Westinghouse Core 
Restraint Test Facility (WCRTF). Topical report (LMFBR), 
2:59342 (WARD-CR-3045-18) 

REACTOR CORES 
See also COUPLED REACTOR CORES 
REACTOR CORES/CONFIGURATION 

Transposition of fuel and blanket assemblies in LMFBR’S, 2:59317 

(CONF-77061 1-17) 
REACTOR CORES/DESIGN 

Inherently safe core design concept evaluations summary and 
design recommendations for fiscal years 1975 and 1976 
(LMFBR), 2:59716 (GEAP-14143) 

REACTOR CORES/DISADVANTAGE FACTOR 

Calculation of cross-section space shielding factors for doubly 
heterogeneous reactor cores: pointwise or ultrafine group 
method, 2:59230 (LA-NUREG-6837-MS) 

REACTOR CORES/FLOW BLOCKAGE 

Analysis of the formation of local coolant blockages in sodium- 

cooled fast breeder reactors, 2:59372 (EURFNR-1394) 
REACTOR CORES/HEAT TRANSFER 

ORTAP: a simulator of high temperature gas-cooled reactor 

nuclear steam supply system dynamics, 2:59215 (CONF-770728- 


) 
REACTOR CORES/HYDRAULICS 
Effect of fluid viscosity on coupled tube/fluid vibrations, 2:59565 
(ANL-CT-77-24) 
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Three-dimensional numerical simulation of LMFBR outlet plenum 
mixing, 2:59353__- 
REACTOR CORES/LAMINAR FLOW 
Pressure drop studies in elliptic ducts, 2:59560 
REACTOR CORES/MULTIPLICATION FACTORS 
Evaluation of oy coefficients of reactivity for 7**U- 
thorium fueled HTGR lattices. Final report, 2:59218 (EPRI-NP- 


222) 
REACTOR CORES/NEUTRON SPECTRA 
Evaluation of op coefficients of reactivity for 7°*U- 
thorium fueled HTGR lattices. Final report, 2:59218 (EPRI-NP- 
22 


2) 
REACTOR CORES/POWER DENSITY 
Reactivity from power — density measurements with ***Cf 
(LMFBR), 2:59340 (ORNL/TM-5475) 
REACTOR CORES/POWER DISTRIBUTION 
Experimental verification of a method for simulating a boiling 
water reactor core based on a few-group coarse-mesh diffusion 
scheme (COSMO-2 code), 2:59160 
a four-section excore detector system, 


REACTOR CORES/REACTIVITY 
Reactivity from power spectral density measurements with Cf 
(LMFBR), 2:59340 (ORNL/TM-5475) 
REACTOR CORES/REACTOR KINETICS 
ORTAP: a simulator of high temperature gas-cooled reactor 
nuclear steam supply system dynamics, 2:59215 (CONF-770728- 
1 


) 
REACTOR CORES/SEISMIC EFFECTS 
Effect of clearance and distribution of mass on the dynamic 
response of an HTGR core, 2:59699 (BNL-NUREG-22651) 
OSCIL and OSCVERT: computer codes to evaluate the non- 
linear seismic response of an HTGR core, 2:59698 (BNL- 
NUREG-22650) 
Seismic —— of block-type nuclear reactor core (HTGR), 
2:59231 (LA-UR-77-218) 
REACTOR CORES/SIMULATION 
Experimental verification of a method for simulating a boiling 
water reactor core based on a few-group coarse-mesh diffusion 
scheme (COSMO-2 code), 2:59160 
REACTOR CORES/STRAINS 
Comparison of SOLA-FLX calculations with experiments at 
systems, science and software (PWR), 2:59721 (LA-NUREG- 
6752-MS) 
REACTOR CORES/STRESSES 
Seismic response of block-type nuclear reactor core (HTGR), 
2:59231 (LA-UR-77-218) 
REACTOR CORES/SUPPORTS 
Effect of steam oxidation on the tensile strength of HTGR 
structural graphites, 2:59213 (BNL-NUREG-23000) 
REACTOR CORES/THERMODYNAMICS 
Three-dimensional numerical simulation of LMFBR outlet plenum 
mixing, 2:59353 
REACTOR CORES/VISCOUS FLOW 
Effect of fluid viscosity on coupled tube/fluid vibrations, 2:59565 
(ANL-CT-77-24) 
REACTOR DECOMMISSIONING 
Peach Bottom HTGR decommissioning and component removal, 
2:59221 (GA-A-14297) 
CTOR FUEL 


See FUEL ELEMENTS 
REACTOR FUELING/PLANNING 
ERDA program to reduce refueling outage time, 2:59062 
Planning and managing a refueling outage, 2:59060 
= uaa to initial fuel loadings of light-water reactors, 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also LOOSE PARTS MONITORING 
Multiple lead seal assembly for a liquid-metal-cooled fast-breeder 
nuclear reactor (Patent), 2:59356 
Study of remote multiplexing for power plant applications. Final 
report. Volume I. State-of-the-art survey, 2:59618 (EPRI-NP- 
254(Vol.1)) 
REACTOR INSTRUMENTATION/DESIGN 
ee four-section excore detector system, 
Test results and still existing problems of the sodium 
instrumentation for LMFBR'’s, 2:59306 (CONF-760503-P2) 
REACTOR INSTRUMENTATION/SEISMIC EFFECTS 
Seismic testin ng of Veritrack model 59 transmitters, 2:59767 
(WCAP-8965) 
REACTOR INTERNALS 
Thermal baffle for fast-breeder reactor (Patent), 2:59362 
REACTOR KINETICS 
Education and training for reactor core analysis at AEOI, 2:59557 
Reference test problems for the VENTURE neutronics and 
related computer codes, 2:59540 (ORNL/TM-5887) 
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REACTOR KINETICS/COMPUTER CODES 
Implantation of reactor physics codes: a case of technology 
transfer, 2:59556 
REACTOR KINETICS/FINITE ELEMENT METHOD 
Finite element solutions of the neutron transport equation with 
applications to strong heterogeneities, 2:59551 
REACTOR KINETICS/MATHEMATICAL MODELS 
Canonical decoupling and control of multiple-core nuclear 
reactors, 2:59554 
Stability and dynamic performance of the General Electric Boiling 
Water Reactor. Licensing topical report, 2:59138 (NEDO- 


21506) 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Optimal choice of the initial flux for iterative solutions of the 
inhomogeneous transport equation, 2:59550 
Ray-effect mitigation methods for two-dimensional neutron 
transport theory, 2:59552 
Transport and reactor theory. Progress report, April 1-June 30, 
1977, 2:59539 (LA-6911-PR) 
REACTOR KINETICS/NONLINEAR PROBLEMS 
Exact statistical analysis of nonlinear dynamic nuclear-power 
reactor models by the Fokker-Planck method. I. Reactor with 
direct power feedback, 2:59549 
REACTOR KINETICS/PERTURBATION THEORY 
Use of perturbation theory in the physics of nuclear reactors, 
2:59543 (ERDA-tr-297) 
REACTOR KINETICS/TECHNOLOGY TRANSFER 
Program plan for transfer of core analyses technology to the 
nuclear utility industry of a developing country, 2:59558 
REACTOR LATTICE PARAMETERS 
Coarse-mesh method for multidimensiona! mixed-lattice diffusion 
calculations, 2:59548 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/HETEROGENEOUS EFFECTS 
Thermal-neutron behavior cluster-type plutonium fuel lattices, 
2:59546 
REACTOR LATTICES/NEUTRON DIFFUSION EQUATION 
Unified derivation of the various definitions of lattice cell diffusion 
coefficient, 2:61500 (CEGB-RD/B/N-3905) 
REACTOR LATTICES/NEUTRON FLUX 
Thermal-neutron behavior cluster-type plutonium fuel lattices, 


2595 
REACTOR LATTICES/NEUTRON TRANSPORT 
Comparison of constrained finite elements and response matrices 
as one-dimensional transport approximations, 2:59544 
REACTOR LICENSING 
Duplicate plants: one approach to standardized licensing that 
works, 2:5 
Inspection and enforcement views, 2:59415 
NRC inspection of initial plant testing: the program and recent 
experience, 2:59443 
Operating plant licensing support, 2:59414 
Power Reactor Docket Information, 2:59408 (NUREG/PRDI-77/ 
7) 
Power Reactor Docket Information, 2:59409 (NUREG/PRDI-77/ 
8 


Realities of implementing regulatory policy, 2:59386 
Reducing nuclear powerplant leadtimes: many obstacles remain, 
2:59437 


Success factor evaluation panel. Improving regulatory 
effectiveness in federal/state siting actions, 2:59407 (NUREG- 
0196) 

Will nuclear power plant standardization reduce the licensing 
impact on construction, 2:59441 

REACTOR LICENSING/LEGAL ASPECTS 

Effects of Californian PRC 25500 on nuclear power plant 
licensing, 2:59438 

Indexes to Nuclear Regulatory Commission issuances, July- 
December 1976, 2:59400 (NRCI-76/INDEX-4) 

Need for improving the federal and state siting and licensing 
process, 2:59439 

Nuclear Regulatory Commission issuances, 2:59401 (NTISUB/C/ 
142-77/ 

REACTOR LICENSING/TECHNOLOGY TRANSFER 

Experience in transfer of nuclear regulatory and safety 
technology, 2:59429 

REACTOR INTENANCE/DOCUMENTATION 

User-oriented document management system for a nuclear power 

plant, 2:59045 
REACTOR MAINTENANCE/PLANNING 

Design for maintenance during operation (Nuclear power plants), 
2:59118 

Maintenance activities leading to rc operation of a 
nuclear generating station, 2:5911 

Outage planning and management: a \iciieinaniiaail s 
challenge, 2:59061 

REACTOR TERIALS 

(See also specific materials.) 


REACTOR PROTECTION SYSTEMS/DIGITAL 


See also NUCLEAR FUELS 
REACTOR MATERIALS/BIBLIOGRAPHIES 

Structural integrity of materials in nuclear service: a bibliography, 

2:59338 (ORNL/NUREG/NSIC- 140) 
REACTOR MATERIALS/COMPATIBILITY 

Cinch River Breeder Reactor Plant. Molten stainless steel and 
urania compatibility with refractory materials considered for 
CRBRP parallel design ex-vessel core retainers, 2:59321 
(CRBRP-ARD-0098) 

Compatibility of ferritic steels in a sodium environment (LMFBR), 
2:59302 (CONF-760503-P2) 

Sodium compatibility and corrosion tests for component materials 
(LMFBR), 2:59314 (CONF-760503-P2) 

REACTOR MATERIALS/COMPRESSION STRENGTH 

Properties of unirradiated HTGR core support and permanent 
side reflector graphites: PGX, HLM, 2020, and H-440N, 2:59223 
(GA-A-14328) 

REACTOR MATERIALS/CORROSION 

Corrosion of stainless steels by high temperature, low oxygen 
alkali metals (LMFBR), 2:59301 (CONF-760503-P2) 

Corrosion considerations in alloy development (LMFBR), 2:59303 
(CONF-760503-P2) 

Sodium compatibility and corrosion tests for component materials 
(LMFBR), 2:59314 (CONF-760503-P2) 

Some aspects of the mass transfer behavior in sodium of steels of 
interest to the UK Fast Reactor Programme, 2:59297 (CONF- 
760503-P2) 

REACTOR MATERIALS/DECOMPOSITION 

Preliminary chemical investigation of sodium-concrete reactions 
by differential thermal analysis (LMFBR), 2:59315 (CONF- 
760503-P2) 

REACTOR MATERIALS/ELASTICITY 

Evaluation of inelastic analysis methods (LMFBR), 2:59318 
(CONF-770807-21) 

Properties of unirradiated HTGR core support and permanent 
side reflector graphites: PGX, HLM, 2020, and H-440N, 2:59223 
(GA-A-14328) 

REACTOR MATERIALS/FRACTURE PROPERTIES 

Flaw evaluation using fracture mechanics, 2:59569 (CONF- 
7511135-(Summ.)) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Simulation of irradiation creep, 2:60501 (CONF-770641-6) 

REACTOR MATERIALS/SPECIFICATIONS 

High temperature structural design technology: application. 
Quarterly progress report for the period ending February 28, 
1977 (LMFBR component design limits and materials 
specifications), 2:59344 (WARD-SD-3045-5) 

REACTOR NOISE/MONITORING 

Recent experience in loose parts and neutron noise monitoring and 

diagnostics of operating nuclear power reactors (PWR), 2:59185 
REACTOR NOISE/ONE-DIMENSIONAL CALCULATIONS 

Theoretical investigation of the local and global components of 

the neutron-noise field in a boiling water reactor, 2:59159 
REACTOR OPERATION 

Arkansas Nuclear One, Unit 1. Annual operating report: January- 
December 1976 (narrative summary), 2:59385 (DOCKET- 
50313-771) 

Independent review and audit of nuclear power plant operations, 
2:59047 


Inspectors’ experience with regulatory guides for operating 
nuclear plants, 2:59048 
Nuclear power status and the application of operating experience, 
2:59037 
Performance analysis of nuclear power plants frcm operating 
experience data, 2:59058 
REACTOR OPERATION/DATA 
U.S. central station nuclear electric generating units: significant 
milestones, 2:59031 (ERDA-77-30/2) 
REACTOR OPERATION/DOCUMENTATION 
User-oriented document management system for a nuclear power 
plant, 2:59045 
User-oriented computer-aided approach to nuclear plant 
document control, 2:5 
REACTOR OPERATION/MEETINGS 
Transactions of the American Nuclear Society conference on 
reactor operating experience, Chattanooga, TN, August 7-10, 
1977, 2:59036 
Workshop on power plant operator selection methods, 2:59387 
(EPRI-SR-28) 
REACTOR PERIOD/MEASURING METHODS 
Circuit designs for measuring reactor period, peak power, and 
pulse fluence on TRIGA and other pulse reactors, 2:59668 
(SAND-77-0462) 
REACTOR PROTECTION SYSTEMS/DIGITAL COMPUTERS 
Use of digital computers in the protection system for Savannah 
River reactors, 2:59689 (DPSPU-77-30-3) 





REACTOR PROTECTION SYSTEMS/FAULT TREE 


REACTOR PROTECTION SYSTEMS/FAULT TREE 

ANALYSIS 

Risk assessment to determine the advisability of seismic trip 
systems, 2:59761 (UCRL-78938(Summ.)) 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Optimization of test intervals and of the availability of standby 
systems. — to two emergency diesel systems in 
parallel, 2:59817 

REACTOR PROTECTION SYSTEMS/SPECIFICATIONS 

Plant protection system. Plant protection system with integrated 

automatic test system, 2:59702 Se 1)) 
REACTOR PROTECTION SYSTEMS/STANDARDS 

Physical protection for systems and components important to 

safety (BWR, PWR, and HTGR), 2:59430 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or h — accidents.) 

= — of the approach to safety in the nuclear industry, 

Examples of application and corvelation studies for safety rules 
and standards in nuclear power plants, and related 
considerations, 2:59785 

Objectives of nuclear system reliability and safety studies, 2:59805 

Overview of the reactor safety study consequence model, 2:59748 
(SAND-77-0151C) 

Qualitative analysis in reliability and safety studies, 2:59807 

REACTOR SAFETY/EROSION 
Erosion rate measurements using an acoustic a 2:59768 
REACTOR SAFETY/FAILURE MODE ANALYSE 

Important event-tree and fault-tree considerations in the reactor 

safety study, 2:59803 
REACTOR SAFETY/FAULT TREE ANALYSIS 

Important event-tree and fault-tree considerations in the reactor 

safety study, 2:59803 
REACTOR SAFETY/RESEARCH PROGRAMS 

Current status of reactor safety research in the Japan Atomic 
or Research Institute, 2:59789 

July 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 2:59742 
(ORNL/NUREG/TM-141) 

Monthly highlights for Office of Nuclear Regulatory Research 
a at Oak Ridge National Laboratory, 2:59740 (ORNL/ 
NUREG/TM-130) 

Quarterly technical progress report on water reactor safety 
a sponsored by the Nuclear Regulatory Commission's 

ivision of Reactor Safety Research, January-March 1977, 
2:59758 (TREE-NUREG-1128) 

Reliability and safety analysis methodology in the nuclear 
programs of ERDA, 2:59804 

Role of the Joint Research Centre of the Commission of the 
European Communities in nuclear safety research, 2:59784 

Safety related research and development for Westinghouse 
ee pa water reactors. Program summaries, Winter 76. 

opical report, 2:59766 (WCAP-8768(Rev. 1)) 
REACTOR SAFETY/TECHNOLOGY TRANSFER 

Implementing power plant nuclear safety requirements in rapidly 
industrializing countries, 2:59788 ' 

Transfer of knowledge in safety matters, 2:59787 

REACTOR SAFETY/WEAR 
Erosion rate measurements using an acoustic technique, 2:59768 
REACTOR SIMULATORS 

Utility use of NSSS supplier reactor analysis code for operational 

omnes (BWR), 2:5915 
REACTOR SIMULATORS/PERFORMANCE 

DSNP: a new oh. to simulate nuclear power plants, 2:59538 

(CONF-770728-2) 
REACTOR SITES/STANDARDS 

Standards for determining design basis flooding at power reactor 

sites, 2:59435 
REACTOR SITING 

See SITE SELECTION 
REACTOR STABILITY 

Estimating the domain of attraction of a stable equilibrium state 
for certain delayed differential systems of order two, 2:59559 

Stability and dynamic performance of the General Electric Boiling 
po Reactor. Licensing topical report, 2:59138 (NEDO- 

) 
REACTOR START-UP 
Startup test techniques for HTGRs, 2:59243 
REACTOR START-UP/PLANNING 

ea of experience to initial reactor startups (PWR), 

Nuclear plant startup support problems experienced by B and W 
(PWR), 2:59209 

Pre-startup of nuclear power plants test and acceptance from 
vendor's point of view, 2:59116 

Test and acceptance from the utility’s point of view, 2:59119 

— — with utilities: problems and recommendations, 
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REACTOR TECHNOLOGY/INTERNATIONAL COOPERATION 
Cooperation in research and development, 2:59482 
Cooperative venture in the research and engineering field between 
France and foreign countries, 2:59486 
REACTOR TECHNOLOGY/MEETINGS 
Transactions of the 3rd international conference on structural 
mechanics in reactor technology. Vol. 5. Methods for structural 
analysis. Part L. Heat conduction and thermal stress analysis; 
inelastic analysis of metal structures, 2:59561 
Transactions of the 3rd international conference on strucutral 
mechanics in reactor technology. Vol. 5. Methods for structural 
analysis. Part M. Methods for structural analysis, 2:59562 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Cooperation in research and development, 2:59483 
Development of the Teheran Nuclear Research Center, 2:59489 
Priorities for nuclear research and development in developing 
countries, 2:59492 
Project of Esfahan Nuclear Technology Center (ENTEC) and the 
transfer of nuclear technology to Iran, 2:59487 
REACTOR TECHNOLOGY/TECHNOLOGY TRANSFER 
—- Nuclear Society and international technology transfer, 
Collaboration of multinational corporations and developing 
countries in the transfer of nuclear technology, 2:59515 
Consultant's guide to ASME nuclear certification, 2:59520 
Consultant: an outstanding means for transferring nuclear 
technology, 2:59523 
Contracting of nuclear power stations, 2:59518 
Contribution of national research and development centers in 
nuclear transfer, 2:59491 
Contribution of the European Community's Joint Research Center 
to technology transfer, 2:59500 
Difficulties that advanced countries have in transferring nuclear 
technology, 2:59530 
Experience in transfer of nuclear technology: the Spanish Nuclear 
Program, 2:5 
Experience in the transfer of nuclear techology, 2:59477 
a of energy policy for developing countries, 
Financing a program for the transfer of nuclear technology, 
2:59534 
Future advanced energy systems, 2:59251 
Generic standardization program: an effective means to transfer 
nuclear technology, 2:59516 
~ of a mutipurpose nuclear complex in Libya, 
y 


International instruments for the transfer of nuclear technology, 
2:59509 


Introduction of an advanced energy system in a developing 
country, 2:59367 

Methods and problems of transferring nuclear technology, 2:59517 

National nuclear research institutes role in the transfer of nuclear 
technology, 2:59493 

Nuclear fuel fabrication and related technology transfer in 
SS with implementation of a nuclear power program, 

591 

Nuclear plant supply contracts meet transfer of technology 
requirements, 2:59092 

Nuclear power in Japan: an example of transfer of nuclear 
technology, 2:59163 

Owner's quality assurance as a tool for technology transfer, 
2:59495 

Pakistan's experience in transfer of nuclear technology, 2:59472 

Parameters of radiation technology transfer in developing 
countries, 2:59532 

Participation of domestic industry, 2:59537 

People transfer: a sine qua non for technology transfer, 2:59484 

Nee od experience in technology transfer in atomic research, 


Plan for transfer of technology in nuclear power plant design and 
construction to developing countries, 2:59596 

Planning effective nuclear technology transfer and the project 
method, 2:59514 

Planning for nuclear power, 2:59085 

Politics of technology transfer, 2:59481 

Practical approach to the transfer of nuclear technology 
(Sweden), 2:59519 

Problems and prospects of domestic industry participation in 
nuclear technology transfer, 2:59533 

Problems facing nuclear research in developing countries, 2:59529 

Problems involved in introducing nuclear technology to a 
es country, 2:59528 

Re-transfer of nuclear technology, 2:59531 

Recipient's view of rational technology transfer, 2:59535 

Role of a national research organization in the transfer of nuclear 
technology, 2:59480 

Role of Argonne National Laboratory in the transfer of nuclear 
technology, 2:59497 
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Role of foreign specialists in the transfer of technology in Iran, 
2:59499 

Role of government in the promotion and transfer of technologies, 
2:59512 


Role of National Nuclear Research Centers in transfer of nuclear 
technology in developing countries, 2:59488 
Role of nuclear standards in nuclear technology transfer, 2:59418 
Role of scientific and engineering societies in developing countries 
to aid in transfer of nuclear technology, 2:59510 
Role of small nuclear research centers in technology transfer, 
9490 


Standardization and its importance to developing a nuclear power 
program (USA), 2:59524 
Strategy of improving nuclear technology transfer processes based 
on field experience, 2:59522 
Technology transfer by industry for the construction of nuclear 
power plants, 2:59082 
Technology transfer for design and manufacture of heavy nuclear 
components for light water reactors, 2:59521 
Technology transfer in the implementation of nuclear power in 
the Philippines, 2:59598 
Transfer of nuclear technology: experience of an R and D 
organization in a small country, 2:59473 
Transfer of nuclear technology from the viewpoint of a 
governmental electric utility, 2:59513 
Transfer of U.S. expes#ience on regulatory matters, 2:59527 
Transfer of nuclear technology as seen from the view of a 
developing country, 2:59536 
Transfer of nuclear power technology: a practical approach, 
2:59597 
REACTOR THERMAL COLUMNS 
See THERMAL COLUMNS 
REACTOR VESSELS/CLOSURES 
Heat-insulated cover for a fast-neutron reactor (LMFBR), 2:59350 
(ANL-Trans-1092) 
REACTOR VESSELS/DEPOSITS 
Sodium vapor deposition in annular walls within enclosed argon 
cover gas space (LMFBR), 2:59370 (JAPFNR-245) 
REACTOR VESSELS/LINERS 
Thermal-insulating lining in particular for the upper cover of the 
vessel of a fast reactor (Patent; LMFBR), 2:59351 (ANL-Trans- 
1093) 
REACTOR VESSELS/THERMAL INSULATION 
Thermal insulation structure, 2:59609 
Thermal-insulating lining in particular for the upper cover of the 
vessel of a fast reactor (Patent; LMFBR), 2:59351 (ANL-Trans- 


1093) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDOX FUEL CELLS/MEMBRANES 
Formulated plastic separators for soluble electrode cells, 2:60081 
(N-77-18560) 
REFERENCE THETA PINCH REACTOR/FIRST WALL 
First wall environment in the Reference Theta-Pinch Reactor 
(RTPR), 2:61755 
REFERENCE THETA PINCH REACTOR/MATERIALS 
TESTING 


Thermal Shock Experiment (TSEX): a "proof-of-principle” 
evaluation of the use of electron beam heating to simulate the 
thermal mechanical environment anticipated for the first wall of 
the Reference Theta-Pinch Reactor (RTPR), 2:61803 (LA-6861- 
MS) 

REFRACTORIES/CHEMICAL COMPOSITION 

Raw materials for refractories manufacture (Sources and 

properties of raw materials), 2:60427 
REFRACTORIES/EVALUATION 

Materials Science Division coal technology tenth quarterly report, 

January-March 1977, 2:57854 (ANL-77-41) 
REFRACTORIES/MATERIALS TESTING 
Coal gasification valves. Phase I. Refractory materials evaluation. 
Test report, 2:57877 (FE-2355-11) 
REFRACTORIES/PERFORMANCE TESTING 
Materials Science Division coal technology tenth quarterly report, 
January-March 1977, 2:57854 (ANL-77-41) 
REFRACTORIES/PRODUCTION 
Raw materials for refractories — (Sources and 
properties of raw materials), 2:60427 
REFRACT ORIES/STABILITY 
Stability of refractory castables in steam-Nz and steam-CO 
atmospheres at 199°C, 2:60459 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/CONTROL EQUIPMENT 

New laser aerosol detector and monitor for use on’ high pressure 
gas streams (For monitoring helium at 15 atmospheres in 
cryogenic refrigerator), 2:60815 (BNL-22929) 

REFRIGERATING MACHINERY/DESIGN 

Refrigeration for small superconducting devices, 2:60614 (AED- 

Conf-76-559-005) 


RESEARCH PROGRAMS/PUBLIC OPINION 


REFRIGERATORS/PERFORMANCE 
Effect of air on heat exchange during condensation of certain 
coolant vapors in the condensers of refrigerators, 2:60106 
(ORNL-tr-4354) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/MUNICIPAL WASTES 
Energy from municipal refuse, 2:60065 
REGULATIONS 
See also POLLUTION REGULATIONS 
SAFEGUARD REGULATIONS 
REGULATIONS/COMPLIANCE 
Task Force on Compliance and Enforcement. Final rt, 
summary of Task Force recommendations, 2:58305 /T- 


77/276) 
REGULATIONS/ECONOMIC IMPACT 
Curing regulatory bias in U.S. public utilities, 2:59908 
REGULATIONS/ENFOR 
Task Force on Compliance and Enforcement. Final 
he? of Task Fasce recommendations, 2:58305 EA/T. - 
REINFORCED CONCRETE/CORROSION PROTECTION 
Concrete behavior in seawater: bibliographical review, 2:58147 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
REINFORCED MATERIALS/CREEP 
Creep and rupture of an advanced fiber strengthened eutectic 
composite superalloy, 2:60468 
REINFORCED MATERIALS/TENSILE PROPERTIES 
Deformation and fracture of resin matrix composites in combined 
stress states, 2:60467 
RELATIVISTIC PLASMA/ELECTROMAGNETIC RADIATION 
Electromagnetic parametric instabilities in an ultra-relativistic 
plasma, 2:61669 
RELATIVISTIC PLASMA/PARAMETRIC INSTABILITIES 
Electromagnetic parametric instabilities in an ultra-relativistic 
plasma, 2:61669 
RELATIVISTIC PLASMA/SYNCHROTRON RADIATION 
Synchrotron emissivity near the electron cyclotron and upper 
hybrid frequencies, 2:61691 
REMOTE CONTROL 
Improvements to control devices, for the transformation of a 
rotation movement into a translation movement (in particular 
leak-proof control) (Patent), 2:59605 
Remote control positioning device (Patent), 2:59608 
REMOTE HANDLING EQUIPMENT/REMOTE CONTROL 
Improvements to control devices, for the transformation of a 
rotation movement into a translation movement (in particular 
leak-proof control) (Patent), 2:59605 
Remote control positioning device (Patent), 2:59608 
RENEWABLE ENERGY SOURCES/BIBLIOGRAPHIES 
Energy and environmentally appropriate technologies: a 
selectively annotated bibliography. Council of Planning . 
Librarians exchange bibliography 1126, 2:59914 (NP-22144) 
RENEWABLE ENERGY SO — 
Renewable energy handbook, 2:60052 
RENEWABLE ENERGY SOURCES/ECONOMICS 
Latent economics, 2:60051 
RENEWABLE ENERGY SOURCES/MEETINGS 
Energy LA: tackling the crisis, 2:59871 
RESEARCH PROGRAMS 
See also DEMONSTRATION PROGRAMS 
Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 
RESEARCH PROGRAMS/BUDGETS 
1978 ERDA authorization. Volume I. Hearing before the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, February 
22, 1977, 2:59933 
RESEARCH PROGRAMS/DECISION MAKING 
—— an analysis of world energy technology (Book), 
2: 
RESEARCH PROGRAMS/ECONOMIC IMPACT 
Survey and evaluation of alternative theories of economic growth 
and technical change with s; ~ a emphasis on institutional R 
and D, 2:59896 (UCRL-522 
RESEARCH PROGRAMS/IND EXES 
Publications, 1972-1976, 2:61528 (DP-929-1) 
RESEARCH PROGRAMS/MANAGEMENT 
The reporting of Federal research and development resources 
applied to innovation. Final report, 2:59932 oe 
RESEARCH PROGRAMS/PUBLIC OPINIO) ; 
New England assessment of the ERDA plan, 259992 (NP-22178) 





RESEARCH PROGRAMS/RECOMMENDATIONS 


RESEARCH PROGRAMS/RECOMMENDATIONS 
New England assessment of the ERDA plan, 2:59992 (NP-22178) 
RESEARCH PROGRAMS/TECHNO Y UTILIZATION 
ERDA and the diffusion of innovations: a concept paper, 2:59885 
(COO-4287-5) 
RESEARCH REACTORS 
See also ACPR REACTOR 
ARMF-1 REACTOR 
FFTF REACTOR 
FNR REACTOR 
GRENOBLE REACTOR 
HFBR REACTOR 
HFIR REACTOR 
MITR REACTOR 
MURR REACTOR 
NBSR REACTOR 
WWR-C-BUCHAREST REACTOR 
RESEARCH REACTORS/INSPECTION 
Monthly inspection summary report, 2:59402 (NUREG-0025-15) 
RESEARCH REACT ORS/RADIATION PROTECTION 
Radiological control at research reactor facilities, 2:59432 
RESERVOIR ROCK/CORRELATIONS 
Correlation between petroleum and source rock, 2:58085 
RESERVOIR ROCK/GEOPHYSICAL SURVEYS 
Determination of the stratum productivity coefficient by means of 
oil well poer data, 2:58064 
RESERVOIR ROC /PERMEABILITY 
Accounting for 9 of inertia in unsteady filtration through 
fissiparous deep strata with permeability inheritance, 2:58168 
Experimental investigation of the process of displacement in 
narrow slots, 2:58158 
Investigation of the filtration of gas condensate systems in 
hydrophobic rocks, 2:58377 
View of exploitation and drilling techniques, 2:58859 (CONF- 
770364-14) 
RESERVOIR ROCK/POROSITY 
Accounting for forces of inertia in unsteady filtration through 
fissiparous deep strata with permeability inheritance, 2:58168 
Dependence of porosity of dense reservoirs on pressure and 
temperature, 2:58061 
RESERVOIR ROCK/ROCK MECHANICS 
Statistical method of evaluation of the firmness of rocks of the 
walls of a deflected borehole, 2:58151 
RESERVOIR ROCK/SEISMIC SURVEYS 
Possibilities for seismic stratigraphy, 2:58109 
RESERVOIR ROCK/SIMULATION 
——- of sparse matrix ~~ ll to reservoir simulation. 
ch report, 2:58045 (AD-A-040066 
RESIDENTIAL SECTOR/ELECTRIC HEATING 
en of electric heating in the TVA area (Period 1961-1974 
analyzed; projection to 1985), 2:60035 (ORNL/CON-12) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
City of Austin, Ve Conservation Commission first annual 
report, 2:59948 (NP-22218) 
Energy Conservation Commission report, February 1, 1975- 
January 31, 1977, 2:59965 
Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the residential sector, 2:59951 (NP-22228) 
Preliminary summary of results obtained in the study 
— for Energy Economization”, 2:60094 (ERDA-tr- 


RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Comparison of residential and commercial energy use in the 
United States and Sweden, 2:60048 
Energy Conservation Commission report, February 1, 1975- 
January 31, 1977, 2:59965 
Historical patterns of residential and commercial energy uses 
(1950-1975), 2:60047 
Measurements of direct energy use in American homes, 2:60112 
Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the residential sector, 2:59951 (NP-22228) 
Preliminary summary of results obtained in the study 
— for Energy Economization”, 2:60094 (ERDA-tr- 


) 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Costs of alternative forms of domestic energy supply: UK travel, 
2:59887 (NP-22255) 
7 constraints in Ohio with special reference to their impact 
Ohio real estate industry, 2:59907 
RESIDENTIAL SECTOR/HEAT STORAGE 
Comfort-range thermal st , 2:59941 
RESIDENTIAL SECTO USE 
vanes Energy Conservation Project 
hensive es = me No.3 13, 8. $0952 (N (NP-22230) 
RESIDE AL SECTO 
Solar energy in ive: ive: builder developer’ s view of the 
industry, 2:60059 


RESIDENTIAL SECT v prcbcameyy r= INSULATION 
Comfort-range thermal storage, 2:5994 
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RESIDENTIAL SECTOR/TOTAL ENERGY SYSTEMS 
System analysis design and proof-of-concept experiment of a total 
energy system. Quarterly progress report, 15 May 1976-15 
August 1976, 2:59943 (COO-2947-1) 
RESIDUAL FUELS/COKING 
Production of high quality needle coke, 2:58289 
RESIDUAL FUELS/COMBUSTION PROPERTIES 
Energy and maintenance savings by use of fuel and fireside 
additive programs, 2:58358 
RESIDUAL FUELS/CONSUMPTION RATES 
Sources of energy used in Florida: 1960-1973, 2:60008 (NP-22233) 
RESIDUAL FUELS/DEMETALLIZATION 
Efficient use of residual oils in combined cycle power generation, 


2:58221 
RESIDUAL FUELS/DESULFURIZATION 
Advances in technology in the desulphurization of residual oils, 
2:58291 
Efficient use of residual oils in combined cycle power generation, 
2:58221 
Kinetics and economics of hydrodesulphurizing residual fuel oils, 
58247 


Oil hydrodesulfurization with alumina composite catalyst utilizing 
aluminate and dicarboxylic acid in its preparation (Patent), 


:581 
RESIDUAL FUELS/HYDROCRACKING 
Conservation of crude by hydrotreating residua for FCC feed, 
2:58195 
Hydrotreating process with coarse and fine catalysts (Patent), 
2:58249 


RESIDUAL FUELS/PARTIAL OXIDATION PROCESSES 
Power stations based on partial oxidation of residual fuel oils. I. 
Introduction and alternative schemes, 2:58360 
Power stations based on partial oxidation of residual fuel oils. II. 
Case study for a 140 and a 200 MW(e) power station, 2:58361 
RESIDUAL FUELS/THERMAL CRACKING 
Development and application of new and modified residues, 
2:58290 


Production of olefins by thermal cracking of heavy oils through a 
fluidized bed of circulating coke particles, 2:58264 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/BONDING 
Alumina ceramic surface cleaning for optimum bonding of resin 
encapsulant, 2:60472 (GEPP-301A) 
RESISTANCE HEATING/POWER DEMAND 
Implications of residential solar space conditioning on electric 
utilities. Final report Jun 1975-Dec 1976, 2:58671 (PB-263628) 
RESISTORS, IC CONDUCTIVITY 
Electrical properties of DuPont Birox and Cermalloy thick film 
resistors II: conduction mechanisms, 2:60723 (SAND-76-0558) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESORCIN 
See RESORCINOL 
RESORCINOL/TOXICITY 
Toxic interaction of mixtures of two coal conversion effluent 
components (resorcinol and 6-methylquinoline) to Daphnia 
magna, 2:61079 
RESOURCE CONSERVATION 
Back to the range, 2:59927 
RESOURCE CONSERVATION/COST BENEFIT ANALYSIS 
Role of the federal court in the review process (Impact of CEQ 
= impact statements on NEPA decisions), 
RESOURCE CONSERVATION/LEGAL ASPECTS 
Environmentalist’s view of natural resource development 
(Conflicts of interest in resource development and 
environmental protection), 2:60948 
RESO 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/AVAILABILITY 
Knowledge and the energy crises, 2:59928 
RESOURCES/ENERGY CONSUMPTION 
Reference material systems: a sourcebook for material assessment, 
2:59920 (BNL-50609) 
RESOURCES/FORECASTING 
——_ redictions (Briefs on 33 charts, figures, and graphs), 
: 4 (LA-UR-77-35) 
RESOURCES/INCOME 
— revenues: a test of federalism (Book; 18 papers), 
RESOURCES/MANAGEMENT 
Archaeo! pen historical investigations for energy facilities: a 
state of , 2:60946 (PB-266772) 
RESOURCES/ST A ICS 
ane (Briefs on 33 charts, figures, and hs), 
2: ae 4 (LA-UR-77-35) . ne 
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RESOURCES/TAXES 
Natural resource revenues: a test of federalism (Book; 18 papers), 
2:59930 
RESPIRATORY SYSTEM 
See also LUNGS 
RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, October 1, 1976-June 30, 
1977 (Damage induced by exposure to toxic agents associated 
with production of synthetic fuels from oil shale and coal), 
2:60972 (LA-6888-PR) 
REVERSE-FIELD PINCH/MAGNETOHYDRODYNAMICS 
MHD spectrum of reversed field pinch configurations, 2:61639 
RHENIUM/CATALYTIC EFFECTS 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic composite (Patent), 2:58204 
RHENIUM 184/ENERGY LEVELS 
Nuclear data sheets for A= 184, 2:61396 
RHENIUM ALLOYS/CASTING 
Process for making ceramic molds having a metal oxide barrier for 
— and directional solidification of superalloys (Patent), 
2:60. 
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RHENIUM COMPLEXES/MOLECULAR STRUCTURE 
Crystallographic investigations on polyhydride metal complexes, 
2:60475 (BNL-22995) 
RHENIUM COMPOUNDS/SPECIFIC HEAT 
Note on the thermodynamics of dimanganese and dirhenium 
decacarbonyls, 2:60544 
RHO-765 RESONANCES/PARTICLE PRODUCTION 
Isobar formalism and one pion exchange partial-wave cross 
sections in 7N m7N (L-S coupling; unitarity, analyticity, 
isobar amplitudes), 2:61299 (TID-27571) 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODE ISLAND/POLLUTION LAWS 
Report on construction of a solid waste energy recovery facility: 
New England regulatory guide, 2:60730 (NP-22273) 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM/DEBYE-WALLER FACTOR 
Debye-Waller factor and x-ray characteristic temperature of 
metals in the Y-Pd series, 2:60371 
RHODIUM ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
January 23, 1977-April 22, 1977 (6 refs; Ni; Ni-Co; Ni-MoOs;Ni- 
Pt; Ni-Rh; Ni-Ru; Co), 2:57868 (FE-1790-8) 
RHODIUM ALLOYS/CHEMICAL REACTIONS 
Ion microprobe investigation of the high temperature 
decalibration of AlOs insulated Pt-Rh thermocouples, 2:60355 
(CONF-770575-2) 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/WATER HAMMER 
Analysis of waterhammer loads in a typical nuclear piping system, 
2:59815 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT/HYDRAULIC FRACTURING 
Massive hydraulic fracturing gas stimulation project, 2:58389 
eee 
RISER CRACKIN 
See COAL LIQUEFA CTION 
RIVETS 
See FASTENERS 
RNA 
(Ribonucleic acid.) 
RNA/BIOCHEMISTRY 
Physiological responses of Escherichia coli to far-ultraviolet 
radiation, 2:61027 
RNA/BIOLOGICAL RADIATION EFFECTS 
Effect of gamma radiation on acceptor activity of phenylalanyl- 
tRNA and phenylalany!l-tRNA synthetases of cotton seeds, 
2:61031 
Nicotinic acid and neostigmine induced alteration of early 
postradiation structural and functional changes in tRNA and 
aminoacyl-tRNA synthetases (X radiation, rats), 2:61048 


ROOTS/BIOLOGICAL RADIATION EFFECTS 


RNA/HYBRIDIZATION 
Differential gene expression in Neurospora crassa cell types. 
Annual = ress report, April 1, 1976-June 30, 1977, 2:60979 
(TID-27688 8) 
RNA/METABOLISM 
Differential gene expression in Neurospora crassa cell types. 
Annual progress report, April 1, 1976-June 30, 1977, 2:60979 
(TID-27688 
Effect of gamma radiation on acceptor activity of phenylalanyl- 
pee as phenylalanyl-tRNA synthetases of cotton seeds, 
:61 
ROCK BURSTS/SEISMIC SURVEYS 
Rock bursts geophysics: seismoacoustic location of destressing 
bursts in a workings advance site, 2:57981 
ROCK DRILLING 
See also ROTARY DRILLS 
Drilling rate changes when air drilling is switched to mist drilling, 
2:60742 (BERC/RI-77/6) 
ROCK DRILLING/DRILL BITS 
Investigation of the depth of penetration of diamonds into rocks 
under static loadings, 2:58164 
ROCK DRILLING/ DRILLS 


Design of a water jet drill for development of geothermal 
resources. Progress report, March 1, 1977-April 1, 977, 2:58860 
(COO-2677-7) 

ROCK MECHANICS 

Data input manual for RSI/TEVCO: a thermo/viscoelastic finite 
ram, 2:61118 (Y/OWI/SUB-77/22303/6) 
EEARCH PROG: 


element computer pro 
ROCK MECHANICS 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
ROCK-FLUID INTERACTIONS 
Proceedings of the international symposium on water-rock 
interaction, 2:58900 
ROCK-FLUID INTERACTIONS/INDICATORS 
D/H and '*O/"*0 ratios of formation waters as indicators of 
water-rock interaction, 2:58837 
ROCKS 
See also CAP ROCK 
METAMORPHIC ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/CHEMICAL COMPOSITION 
Origin of hydrothermal solutions and related propylitization and 
argillization in the areas of tectonomagmatic activity, 2:58814 
ROCKS/COATINGS 
Submersion testing of coatings for sealing shale, 2:57967 (BM-RI- 
8215 


ROCKS/MECHANICAL PROPERTIES 
Stress wave propagation in rock, 2:61117 (SAND-77-0083C) 
ROCKS/P ERVATIVES 
Stone preservatives: methods of laboratory testing reliminary 
performance criteria. Final report, 2:60842 (PB- 366041) 
yg rnc FLUID INTERACTIONS 
Metamo eee reactions in flysch rocks, 2:58904 
ROCKS/ 
Stress wave propagation in rock, 2:61117 (SAND-77-0083C) 
ROCKS/THERMAL CONDUCTIVITY 
Potential systematic error when measuring the thermal 
per ye of porous rocks saturated with a low-conductivity 
uid, 2:58824 
ROCKS/THERMODYNAMIC PROPERTIES 
mae ae of the coefficient of heat absorption in rocks, 
2:58896 
ROCKY FLATS PLANT/SEWAGE 
Cost-benefit analysis of advanced, sanitary sewage treatment at 
Rocky Flats, 2:60873 (RFP-2423) 
ROCKY FLATS PLANT/WEATHER 
Significance of frost Seg ee baring bow soil characteristics to wind 
erosion at Rocky Flats, orado. Thi 
October 1, 1976-June 30, 1977, 2:60881 Coast) 
ROCKY MOUNTAIN REGION/MINERAL INDUSTR 
Effects of state taxation of mining industry in Rocky Mountain 
States, 2:59926 
ROMANIAN WWR-C REACTOR 
See WWR-C-BUCHAREST REACTOR 
ROOFS/CONTROL 
Study of the effect of roof control by hydraulic packing on the 
—— of sudden eruption of gas and coal in steep coal strata, 
2 


ROOFS/HEAT LOSSES 
Aerial thermal scanner data for monitoring rooftop temperatures, 
2:60104 (NP-22245) 
ROOFS/INFRARED THERMOGRAPHY 
Aerial thermal scanner data for monitoring rooftop temperatures, 
2:60104 (NP-22245) 
ROOTS/BIOLOGICAL RADIATION EFFECTS 
Exposure of hothouse cucumber seeds to ma radiation as a 
means of increasing productivity, 2:61038 





ROOTS/RESPIRATION 


ROOTS/RESPIRATION 
Respiration of field-grown loblolly pine roots as influenced by 


ture and root type, 2:60867 
ROTARY DRILLS 


See also DRILL BITS 
ROCK DRILLING 
WELL DRILLING 
ROTARY DRILLS/DESIGN 
New turbodrill for geothermal drilling, 2:58862 (LA-UR-77-1355) 
ROTATING GENERATORS/ELECTRIC CONTACTS 
Liquid metal current collectors for high-speed rotating machinery, 
2:60616 (CONF-760503-P2) 
Technology development for a 3000 HP homopolar generator 
with liquid metal current collectors, 2:60596 (CONF-760503-P2) 
ROUS SARCOMA VIRU: 
See ONCOGENIC VIRUSES 
RUBIDIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
RUBIDIUM/ELECTRIC POTENTIAL 
Potential neg between the alkali metals and their 
amalgams, 2:60386 
RUBIDIOM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
RUBIDIUM CHLORIDES/AUGER EFFECT 
Study of KLL Auger processes for light elements above Z = 10, 
2:61203 (CONF-770579-1) 
RUBIDIUM COMPOUNDS/ROCK-FLUID INTERACTIONS 
Migrational behavior of alkaline trace elements in the water-rock 
system, 2:58901 
RUBIDIUM IONS/EMISSION SPECTRA 
4s-4p resonance transitions in highly charged Cu- and Zn-like ions, 
2:61212 
RUBY LASERS/FLUCTUATIONS 
Generation of ultrashort pulses in a negative-feedback laser, 
2:60668 
RUBY LASERS/MODE LOCKING 
ee of ultrashort pulses in a negative-feedback laser, 
8 


RUBY LASERS/MODULATION 
Modulation properties of a gigantic pulse in a ruby laser with a 
rapid actuation of the Q-factor, 2:60689 
RUBY LASERS/STIMULATED EMISSION 
peg of ultrashort pulses in a negative-feedback laser, 
2:6066: 
RUNAWAY ELECTRONS/MATHEMATICAL MODELS 
Runaway modeling in ORMAK and TNS, 2:61627 (ORNL/TM- 
5905) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM/CATALYTIC EFFECTS 
Sulfur poisoning of catalysts. Quarterly progress report, 1 
January-31 March 1977, 2:57886 (PERC-0060-7) 
RUTHENIUM/DEBYE-WALLER FACTOR 
Debye-Waller factor and x-ray characteristic temperature of 
metals in the Y-Pd series, 2:60371 
ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts — =e supports for methanation of coal- 
derived gases: P! Quarterly technical progress report, 
January 23, 1oTAp - Ai 19 1977 6 refs; Ni; Ni-Co; Ni-MoOs;;Ni- 
Pt; Ni-Rh; Ni-Ru; Co), 2:57868 (FE-1790-8 ) 
RUTHENIUM ALLOYS/ENERGY LEVELS 
Electronic states in the vanadium-ruthenium system, 2:60304 
(SAND-77-0772C) 
COMPLEXES/PHOTOLYSIS 


UTHENIUM 
Transients in the flash emg of aqueous solutions of tris(2,2'- 
bipyridine)ruthenium(II) ion, 2:60575 
RUTHENIUM COMPLEXES/RADIOLYSIS 
Transients in the flash photolysis of aqueous solutions of tris(2,2'- 
bipyridine)ruthenium(I]) ion, 2:60575 


SACCHAROMYCES 
See also SACCHAROMYCES CEREVISIAE 
SACCHAROMYCES/BIOLOGICAL RADIATION EFFECTS 
Effects of some monosaccharide derivates of thiazolidine on 
irradiated cells (X radiation, saccharomyces vini), 2:61026 
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SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 


Comparative study of RBE with exposure to alpha radiation of 
yeast cells at different stages of growth, 2:61024 
Patterns of radiorace formation in yeast organisms. Report 10. 
Nonrandom distribution of some inherited changes in clones 
developed from irradiated cells (Gamma radiation), 2:61023 
SACCHAROMYCES CEREVISIAE/GENETIC RADIATION 
EFFECTS 


Pathways of ultraviolet mutability in Saccharomyces cerevisiae. 
III. Genetic analysis and properties of mutants resistant to 
ultraviolet-induced forward mutation, 2:61022 

SACCHAROMYCES CEREVISIAE/SURVIVAL CURVES 
Comparative study of RBE with exposure to alpha radiation of 
yeast cells at different _—_ of growth, 2:61024 
ae REGULA 
roach to performance based regulation development, 2:58562 
CRL-79218 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 

IAEA's activities in safeguarding nuclear materials and in 
developing internationally acceptable safety codes and guides 
for nuclear power plants, 2:59426 

LWR fuel recycle pr = quarterly progress report, April-June 
1977, 2:58482 (BNWL-2080-5) 

Safeguards experience at the Sandia Laboratories reactor site, 
2:58558 (SAND-77-1242C) 

Safeguards material control at licensed processing facilities 
(Summary of LLL presentations at NRC contractors review, 
Feb. 2-3, 1977), 2:58560 (UCID-17525-77-1) 

SAFEGUARDS/DESIGN 

Modeling and simulation in the design and evaluation of 

conceptual safeguards —_ 2:58553 (LA-UR-77-1366) 
SAFEGUARDS/EVALUATI 

Modeling and simulation in = Faaiion and evaluation of 

conceptual safeguards systems, 2:58553 (LA-UR-77-1366) 
SAFEGUARDS ASURING INSTRUMENTS 

Models and error analyses of measuring instruments in 
ww systems in safeguards control, 2:58561 (UCRL- 
1 z 

SAFEGUARDS/RESEARCH PROGRAMS 

E-Division activities report: FY 1977 (Lawrence Livermore 

Laboratory), 2:61327 (UCID-17271-77) 
SAFEGUARDS/TECHNOLOGY TRANSFER 
Safeguards technology transfer to developing countries, 2:58563 
FETY 


SA 
See also REACTOR SAFETY 
SAFETY/DATA COMPILATION 
Safety information system cataloging, 2:61101 (ERDA-76-45/10) 
SAFETY/INFORMATION SYSTEMS 
Safety information system cataloging, 2:61101 (ERDA-76-45/10) 
SAFETY ENGINEERING/STANDARDS 
Overpressure protection of low pressure systems connected to the 
reactor coolant pressure boundary (PWR and BWR), 2:59431 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALINITY/BIOLOGICAL EFFECTS 
Studies on heat tolerance in the freshwater crab, barytelphusa 
cunicularis (Westwood, 1836), 2:61075 
SALINITY/ENVIRONMENTAL EFFECTS 
— look at the zonation of benthos along the estuarine gradient, 


SALT DEPOSITS 
Experiences gained in the creation and operation of caverns in salt 
domes with a large content of impurities, 2:58354 
SALT DEPOSITS/DISSOLUTION 
Prediction of cavity growth by solution of salt around boreholes. 
(Report No. ITTRI-C-63 13-14), 2:58525 (ORNL/Sub-4005/1) 
SALT DEPOSITS/FRACTURING 
In situ investigations of fracturing in salt cavities for determining 
stress components, 2:61120 
SALT DEPOSITS/STRATIFICATION 
Salt anticlines in the Castile-Salado evaporite sequence, northern 
Delaware Basin, New Mexico, 2:61108 (SAND-77-0431C) 
SALT DEPOSITS/THERMAL STRESSES 
Surface displacements and pillar stresses associated with nuclear 
waste disposal in salt, 2:58530 (Y/OWI-7118/P1) 
SALTON SEA pneu FIELD/BRINES 
Using Salton Sea aw thermal brines for electrical power: a review 
of progress istry and materials technology, 1976 status, 
2:58868 (UCRL-79468) 
SALTON SEA GEOTHERMAL FIELD/EXPLOITATION 
we exploitation at Salton Sea Geothermal Field, California. 


SAMARIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 





DEC. 30, 1977 


SAMARIUM 148/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 148, 2:61382 
SAMARIUM 148 TARGET/NEUTRON REACTIONS 
Low energy neutron inelastic scattering, 2:61402 (BNL-NCS- 
22500 


SAMARIUM 150 TARGET/ALPHA REACTIONS 
Negative-parity yrast states in °°Gd, 2:61398 
SAMARIUM 152 TARGET/NEUTRON REACTIONS 
Low energy neutron inelastic Ye ere in °?Sm 
angular distribution), 2:61402 (BNL-NCS-22 
SAMARIUM ALLOYS/CHEMICAL PREPARATION 
Some light rare earth intermetallic hydrides, 2:60402 
SAMARIUM ALLOYS/MAGNETIC PROPERTIES 
— of RCo; and ReCo; powders by the R/D process, 
2:6028 


:60; 
SAMARIUM ALLOYS/PHASE DIAGRAMS 
An experimental study of magnetic materials and magnetic 
transitions. Final technical report 1 Jul 70-30 Jun 76, 2:60351 
(AD-A-039898) 
SAMARIUM ALLOYS/SYNTHESIS 
Production of RCo; and ReCo; powders by the R/D process, 


:60287 
SAMARIUM BORIDES/PHOTOELECTRON SPECTROSCOPY 
X-ray photoelectron spectroscopy in rare-earth hexaborides, 
:60447 


2: 
SAMARIUM BORIDES/RAMAN SPECTRA 
Polarized Raman spectra of the metallic hexaborides LaBs and 
SmBe, 2:60446 
SAMARIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Separation of lanthanide isotopes by two-step selective 
hotoionization, 2:60548 (UCRL-Trans-11252) 
S RIUM NITRATES/CHEMICAL REACTION KINETICS 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. 3. The rare 
earth nitrates, 2:60540 
SAN FRANCISCO BAY/ECOLOGY 
Infaunal biomass and production on a mudflat, San Francisco Bay, 
California, 2:60904 
SAN ONOFRE-2 REACTOR/CONSTRUCTION 
Managing engineering to meet construction requirements, 2:59204 
SAN ONOFRE-3 REACTOR/CONSTRUCTION 
Managing engineering to meet construction requirements, 2:59204 
SAND/ECOLOGY 
Macro-infauna of northern New England marine sand: long-term 
intertidal community structure, 2: 
SAND/THERMAL CONDUCTIVITY 
Thermophysical properties of ores with natural moisture in the 
temperature interval of 20 to 100°C, 2:58897 
SANDIA LABORATORIES/SAFEGUARDS 
Safeguards experience at the Sandia Laboratories reactor site, 
2:58558 (SAND-77-1242C) 
SANDSTONES/DIAGENESIS 
Active formation of silicified cap rocks in arenaceous sands in a 
low-temperature, near-surface geothermal environment, in the 
Salton Trough of California, USA, 2:58804 
SANDSTONES/ELECTRIC CONDUCTIVITY 
Studies on the physical and chemical properties of rocks in 
geothermal fields (At 20° to 250°C), 2:58895 (CONF-770364-1) 
SANDSTONES/HYDROTHERMAL ALTERATION 
Active formation of silicified cap rocks in arenaceous sands in a 
low-temperature, near-surface geothermal environment, in the 
Salton Trough of California, USA, 2:58804 
SANDSTONES/ROCK DRILLING 
Drilling rate changes when air drilling is switched to mist drilling, 
2:60742 (BERC/RI-77/6) 
SASOL PROCESS/FLOWSHEETS 
Sasol story, 2:57934 
SASOL PROCESS/REVIEWS 
Sasol story, 2:57934 
SATELLITES/SPECTROMETERS 
Performance analysis of on-board particle- or photon-counting 
experiments and the effects of ae and telemetry-rate 
constraints, 2:60794 (N-77-20161) 
SAUDI ARABIA/ENERGY 
— Interdependence: U.S. and world energy outlook through 
rhe h nge Research Service report), 2:60005 
AH RIVER PLANT/RADIOACTIVE WASTE 


Alternatives for long-term management of defense radioactive 
high-level waste at the Savannah River Plant, 2:58514 (DP-MS- 
77-22) 
SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 

See P REACTOR 
SAVANNAH RIVER PLANT REACTOR 

See R REACTOR 
SAVONIUS ROTORS/AERODYNAMICS 

Wind energy mission analysis. Appendix, 2:58925 (SAN/1075-1/2) 


SCHOOL BUILDINGS/TOTAL ENERGY SYSTEMS 


SCALAR FIELDS/LORENTZ INV. 
New Lorentz-invariant system with exact multisoliton solutions, 
761316 


SCALAR FIELDS/PERTURBATION THEORY 
Br of the perturbation-theory series and pseudoparticles, 
2:61314 


SCALAR FIELDS/SOLITONS 
New ye Somme system with exact multisoliton solutions, 
2:61316 
SCALAR FIELDS/SYMMETRY BREAKING 
Spontaneous breaking of gauge symmetry in a homogeneous 
isotropic universe of the open type, 2:61173 
SCANDIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
SCANDIUM/CRYSTAL STRUCTURE 
Model potential study of phonon dispersion in scandium and 
yttrium, 2:60385 
SCANDIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
SCANDIUM/SPECIFIC HEAT 
Scandium puzzle: what are its intrinsic properties, 2:60358 (IS-M- 
99 


SCANDIUM 45 TARGET/NEUTRON REACTIONS 
Total cross sections of *°Sc (400 eV to 20 keV: resonance 
arameters), 2:61368 (BNL-NCS-22500) 
SCANDIUM 46/ENERGY LEVELS 
Total cross sections of “°Sc (400 eV to 20 keV: resonance 
parameters), 2:61368 (BNL-NCS-22500) 
SCANDIUM NITRIDES/OPTICAL PROPERTIES 
ae growth of rare earth intermetallic compounds, 
2: 7 


SCHLIEREN METHOD 
Resonant optical schlieren system for plasma flow studies, 2:61601 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the government sector, 2:59950 (NP-22227) 
Solar energy and conservation at St. Mark’s School. Final report 
Mar 76-Feb 77, 2:58672 (PB-265982) 
SCHOOL BUILDINGS/ENERGY CONSUMPTION 
Evaluation of ventilation requirements and energy consumption in 
existing New York City school buildings. Building science series 
(final), 2:60116 (PB-266069) 
SCHOOL BUILDINGS/HEAT LOSSES 
Detecting structural heat losses with mobile infrared 
thermography. Part IV. Estimating quantitative heat loss at 
Dartmouth College, Hanover, New Hampshire, 2:60115 
(CRREL-76-33) 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONERS 
Analysis on optimal design of solar heating and cooling system for 
school, 2:5872' 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Lessons learned from Atlanta (Towns) solar experiment, 2:58689 
SCHOOL BUILDINGS/SOLAR COOLING SYSTEMS 
Application of solar energy to schools and residences, 2:60060 
Solar energy in office and industrial buildings, 2:60061 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Analysis on optimal design of solar heating and cooling system for 
school, 2:58729 
Application of solar energy to schools and residences, 2:60060 
Solar energy in office and industrial buildings, 2:60061 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Lessons learned from Atlanta (Towns) solar ex! 
Solar energy and conservation at St. Mark’s Sc 
Mar 76-Feb 77, 2:58672 (PB-265982) 
SCHOOL BUILDINGS/SOLAR WATER HEATERS 
Analysis on optimal design of solar heating and cooling system for 
school, 2:58729 
Solar energy and conservation at St. Mark's School. Final report 
Mar 76-Feb 77, 2:58672 (PB-265982) 
SCHOOL BUILDINGS/SPACE HEATING 
Detecting structural heat losses with mobile infrared 
thermography. Part IV. Estimating quantitative heat loss at 
Dartmouth College, Hanover, New Hampshire, 2:60115 
(CRREL-76-33) 
SCHOOL BUILDINGS/TOTAL ENERGY SYSTEMS 
Integrated utility systems: feasibility study and conceptual design 
at the University of Florida, 2:59876 (PB-266043) 
Integrated utility systems: feasibility study and conceptual design 
at Central Michigan University, 2:59877 (PB-266044) 
The marketability of integrated energy/utility systems, 2:59875 
(PB-266042) 


t, 2:58689 
ool. Final report 





SCHOOL BUILDINGS/VENTILATION 


SCHOOL BUILDINGS/VENTILATION 
Evaluation of ventilation requirements and energy consumption in 
existing New York City school buildings. Building science series 
(final), 2:60116 (PB-266069) 
SCHROEDINGER EQUATION/DAMPING 
Nonlinear Schroedinger equation including growth and damping, 
2:61544 
Soliton in the damped nonlinear Schroedinger equation, 2:61545 
SCHROEDINGER EQUATION/SOLITONS 
Nonlinear Schroedinger equation including growth and damping, 


Soliton in the damped nonlinear Schroedinger equation, 2:61545 
GRAPHY 
See SCINTISCANNING 
‘ANNING 


Cyclotron-produced * Zn: its possible use in prostate and pancreas 
scanning as a ®*Zn amino acid chelate, 2:60992 
SCREW INSTABILITY 
See HELICAL INSTABILITY 
SCREW PINCH. re WAVES 
Alfven wave heatin riment of a high beta plasma, 2:61705 
SCREW PINCH/R: EA ‘CH PROG: Ss 
Annual status report 31 December 1975, 2:61613 (Rijnhuizen- 
ASR-1975) 
Ss 


See FASTENERS 
SCRIBA NUCLEAR PO‘VER PLANT 
See NINE MILE POINT-1 REACTOR 
SCRUBBERS/PERFORMANCE 
Evaluation of the General Motors’ double alkali SO2 control 
system. Final report Mar 1974-Aug 1976, 2:57954 (PB-263469) 
SCYLLA ee 
Solid-end-plug experiment on a @ pinch, 2:61567 
SCYLLA D v CES/ENERGY LOSS: 
Solid-end-plug experiment on a @ pinch, 2:61567 
SEA BED/DIA ENESIS 
Influence of colonizing benthos on physical properties and 
chemical diagenesis of the estuarine seafloor, 2:60896 
SEA BED/DRILLING RIGS 
Seafloor production with safety and reliability, 2:58178 
SEA BED/HEAT FLOW 
Estimators for heat flow and dee | rock properties based on 
boundary layer theory, 2:5888 
SEA BED/MINERAL RESOURCES 
Utilization of the sea bed according to international law after the 
Geneva conference, 2:58304 (AED-Conf-75-77 1-004) 
SEA BED/SEDIMENTS 
Hydrocarbon occurrences from JOIDES Deep Sea Drilling 
Project, 2:58091 
SEA BED/WELL DRILLING 
Deep Sea Drilling Project: technical contribution to offshore oil 
and —— and eventual production, 2:58114 
SEA DIS 
See MARINE DISPOSAL 
SEACOAST 
See SHORES 
SEAS 
See also ADRIATIC SEA 
ATLANTIC OCEAN 
BLACK SEA 
CASPIAN SEA 
INDIAN OCEAN 
MEDITERRANEAN SEA 
PACIFIC OCEAN 
SEAS/BIBLIOGRAPHIES 
Copper in the sea: a bibliography, 2:61123 (BNWL-2206) 
SEA /DIAGENESIS 
Influence of macrobenthos on chemical pssamene of marine 
sediments, 2:60926 (COO-3573-21) 
SEAS/HEAT FLOW 
Climatically perturbed temperature gradients and their effects on 
regional and continental heat-flow means, 2:58880 
Estimators for heat flow and rock properties based on 
boundary layer theory, 2:5888 
SEAS/NATURAL GAS DEPOSITS 
Hydrocarbon occurrences from JOIDES Deep Sea Drilling 
Project, 2:58091 
SEAS/OIL SPILLS 
Clean-up of oil pollution at sea and on coasts, 2:58302 
Recent advances in understanding the effects of oil in the marine 
environment, 2:58301 
SEAS/PETROLEUM DEPOSITS 
Hydrocarbon occurrences from JOIDES Deep Sea Drilling 
Project, 2:58091 
SEAS/WATER POLLUTION 
a in the sea: a ney, 2:61123 (BNWL-2206) 
ATER/BOILIN 
gt — on Racaane when boiling water of above-critical 
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SEAWATER/CHEMICAL COMPOSITION 
Chemical composition of natural waters as a function of time, 
2:58893 
SEAWATER/SALINITY 
Deep evaporitic strata off New York and New Jersye: evidence 
from interstitial water chemistry of drill cores, 2:58067 
SEAWATER/SOLVENT PROP 
Dissolution kinetics of calcite, 2:58899 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/PHYSICAL PROPERTIES 
Investigation of the effect of some factors on the velocity of 
pro yo of longitudinal acoustic waves in sedimentary 
SEDIMENTARY ROCKS/SEISMIC SURVEYS 
yt of the effect of some factors on the velocity of 
abt aay longitudinal acoustic waves in sedimentary 


SEDIMENTATION/TIME DEPENDENCE 
—— rates of sedimentation, nutrient, and fossil pigment 
— in a hardwater mar! lake of Michigan (**C-dating), 
1106 (COO- 1599-108) 
SEDIMENTS/CHEMICAL COMPOSITION 
Clay mineralogy and =? of Continental Shelf sediments 
of the Beaufort Sea, 2:6115 
Record of the accumulation a sediment “y trace metals in a 
Connecticut, U.S.A., salt marsh (Datin ition of trace 
metals from polluted air - re 2: cont (COO-3573-22) 
SEDIMENTS/DIAGENESIS 
Influence of macrobenthos on chemical diagenesis of marine 
sediments, 2:60926 (COO-3573-21) 
SEDIMENTS/ISOTOPE DATING 
Postglacial rates of sedimentation, nutrient, and fossil pigment 
deposition in a hardwater mar! lake of Michigan ('*C-dating), 
2:61106 (COO-1599-108) 
SEDIMENTS/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
SEDIMENTS/STABILITY 
Importance of sediment stability in seagrass communities (Zostera, 
Thalassia), 2: 
SEEDS/BIOLOGICAL RADIATION EFFECTS 
Comparative radiosensitivity of white and common birch seeds 
(Gamma radiation, Betula verrucosa, B. pubescens), 2:61035 
Comparative effectiveness of exposure of hothouse cucumber 
— ne gamma radiation on productivity of different varieties, 
Effect of gamma radiation on acceptor activity of phenylalanyl- 
— and phenylalanyl-tRNA synthetases of cotton seeds, 
- 1 
Exposure of hothouse cucumber seeds to gamma radiation as a 
means of increasing productivity, 2:61038 
Influence of tomato seed moisture content on stimulating effect of 
low doses of cobalt-60 gamma rays, 2:61037 
Role of the natural ionizing radiation background in the early 
stages of plant development, 2:61032 
SEEDS/GERMINATIO 
Comparative radiosensitivity of white and common birch seeds 
(Gamma radiation, Betula verrucosa, B. pubescens), 2:61035 
SEISMIC 
BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings. Amendment No. 1. Licensing topical report, 2:59137 
(NEDO-21175-1) 
SEISMIC SURVEYS 
Possibilities for seismic stratigraphy, 2:58109 
SEISMIC SURVEYS/DATA ANALYSIS 
a of seismic techniques in areas of complex geology, 
SEISMIC WAVES/VELOCITY 
Investigation of the effect of some factors on the velocity of 
ate ng of longitudinal acoustic waves in sedimentary 


SEISMOLOGY/ RESEARCH PROGRAMS 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
SELENIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
75/ELECTRON CAPTURE DECAY 
Hi; —— aso rate 42 B-y coincidence system, 2:60792 (BNL- 
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SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR RECTIFIERS 
THYRISTORS 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 
Short-term annealing in silicon devices after fission and fusion 
irradiations, 2:60812 (SAND-77-0357) 
SEMICONDUCTOR DIODES 
See also LIGHT EMITTING DIODES 
SEMICONDUCTOR DIODES/PHYSICAL RADIATION 


Second breakdown in the presence of intense ionizing radiation. 
Technical report, 2:60810 (AD-B-008854) 
SEMICONDUCTOR LASERS/FABRICATION 
Semiconductor laser (Patent), 2:60659 
SEMICONDUCTOR LASERS/MATHEMATICAL MODELS 
Epstein-layer and dielectric-slab electromagnetic models of 
semiconductor injection lasers, 2: 
SEMICONDUCTOR LASERS/PHYSICAL RADIATION 
EFFECTS 
= effects in optoelectronic devices, 2:60811 (SAND-76- 
726 


) 
SEMICONDUCT. OR RECTIFIERS/PERFORMANCE TESTING 
Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1, 1976-December 31, 1976 
(Silicon wafers), 2:60722 (CONS/3800-2) 
SENSIBLE HEAT STORAGE/SWIMMING POOLS 
Solar energy, swimming pool heaters, and the energy crisis (Use 
of covered swimming pools as solar collector and for heat 
storage), 2:58781 
SEWAGE 
See LIQUID WASTES 
SEWAGE/WASTE PROCESSING PLANTS 
Cost-benefit analysis of advanced, sanitary sewage treatment at 
Rocky Flats, 2:60873 (RFP-2423) 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Beneficial uses program. Progress report for period ending March 
31, 1977, 2:58571 (SAND-77-1114) 
Sewage sludge-irradiation device (Patent), 2:58572 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE OIL/DENITRIFICATION 
Comparison of Co-Mo and Ni-W catalysts in the denitrification of 
shale gas oil, 2:58430 
SHALE OIL/ENERGY CONVERSION 
Alternative energy technologies in Brazil, 2:60050 
SHALE OIL/HYDROCRACKING 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase II. Final report 24, Jan 1975-24 Apr 
1976, 2:58429 (AD-A-036190) 
SHALE OIL/RECOVERY 
Method of enhancing recovery of oil from pillars adjacent in situ 
oil shaft retort (Patent), 2:58418 
SHALE TAR/PURIFICATION 
Dehydrochlorination of shale olefinic raw material, 2:58431 
SHALES 
See also OIL SHALES 
SHALES/ROCK DRILLING 
Drilling rate changes when air drilling is switched to mist drilling 
(Claystone), 2:60742 (BERC/RI-77/6) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/INFORMATION CENTERS 
RSIC after 14 years: where do we go from here (Brief history and 
list of suggested future activities), 2:61494 (CONF-770401-27) 
SHIELDING/PERFORMANCE 
SENDIN and SENTINEL: two computer codes to assess the 
effects of nuclear data changes, 2:59541 (ORNL/TM-5946) 
SHIELDING/STANDARDS 
Radiation protection and shielding standards, 2:61511 (CONF- 
770401-25 
SHIMANE-1 REACTOR/REACTOR OPERATION 
rating experience at Shimane Nuclear Power Station, 2:59165 
SHIP PROPULSION REACTORS/USES 
Stationary ship propulsion reactor for nuclear power plant 
training, 2:59692 
SHIPPINGPORT REACTOR/MODIFICATIONS 
[Shippingport Atomic Power Station]. Quarterly operating report, 
second quarter 1976, 2:59174 (DLCS-5000276) 
[Shippingport Atomic Power Station]. Quarterly operating report, 
fourth quarter 1976, 2:59176 (DLCS-5000476) 


SILICATES/OPTICAL PROPERTIES 


SHIPPINGPORT REACTOR/REACTOR MAINTENANCE 
[Shippingport Atomic Power Station]. Quarterly operating report, 
second quarter 1976, 2:59174 (DLCS-5000276) 
[Shippingport Atomic Power Station]. Quarterly operating report, 
third quarter 1976, 2:59175 (DLCS-5000376) 
[Shippingport Atomic Power Station]. Quarterly operating report, 
fourth quarter 1976, 2:59176 (DLCS-5000476) 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
[Shippingport Atomic Power Station]. Quarterly operating report, 
second quarter 1976, 2:59174 (DLCS-5000276) 
[Shippingport Atomic Power Station]. Quarterly operating report, 
third quarter 1976, 2:59175 (DLCS-5000376) 
[Shippingport Atomic Power Station]. een i operating report, 
fourth quarter 1976, 2:59176 (DLCS-5000476) 
[Shippingport Atomic Power Station]. Quarterly operating report, 
ie first quarter 1976, 2:59323 (DLCS-5000176) 


See also BARGES 
NUCLEAR SHIPS 
TANKER SHIPS 
SHIPS/ENERGY CONSUMPTION 

Federal perspective on transportation energy use and 

conservation, 2:60120 
SHIPS/OPERATION 

“Pelican” results of two years operations, 2:58115 

Deep Sea Drilling Project: technical contribution to offshore oil 
and gas exploration and eventual production, 2:58114 

SHOCK HEATING 
Electron and ion heating in a high-voltage belt pinch, 2:61577 
SHOCK WAVES/CYCLOTRON INSTABILITY 

Eigenmode description of the hot ion cyclotron beam-whistler 

mode instability in parallel shock waves, 2:61664 
SHOCK WAVES/MATHEMATICAL MODELS 

Precursor photo-ionization model for magnetically-driven 

transverse shock waves, 2:61712 
SHORES/LAND POLLUTION 

Computer analysis of the spread of pollution on Long Island 

Beaches, 2:61122 (BNL-50651) 
SHRIMP/AQUACULTURE 

Integration of thermal and food processing residuals into a system 
for commercial culture of edvonber shrimp (power plant waste 
heat utilization in aquaculture). Volume I. Final report 1 Jul 74- 
31 Oct 76, 2:61010 (PB-266927) 

SHRIMP/MO}RTALITY 

Effects of su/slethal concentrations of cadmium on adult 
Palaemon:+tes pugio under static and flow-through conditions, 
2:61082 

SIGMA MODEL/MULTIPLE PRODUCTION 

Multiple production of particles in models with spontaneous 

symmetry breaking, 2:61311 
SIGMA MODEL/SYMMETRY BREAKING 

Multiple production of particles in models with spontaneous 

symmetry breaking, 2:61311 
SILANES/CHEMICAL REACTIONS 

Silicon-phthalocyanine siloxane polymers: synthesis and (1)H 
nuclear magnetic resonance study. Technical report, 2:60552 
(AD-A-0362274) 

SILANES/RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
SILANES/RADIOLYSIS 
Free-radical chain formation of siloxanes in the radiolysis of 
monosilane-nitric oxide mixtures (y rays), 2:60574 
SILICA/DISSOLUTION 
Role of salts in the dissolution of powdered quartz, 2:58910 
SILICA/DISTRIBUTION 

Investigation of three low-temperature geothermal areas in 

Reykjavik and its neighbourhood, 2:58818 
SILICA/PERMEABIL 

Molecular diffusion and solubility of hydrogen isotopes in vitreous 

silica, 2:60547 
SILICA/PHYSICAL RADIATION EFFECTS 

Structure of a-quartz and quartz glasses irradiated by fast 

neutrons, 2:60507 
SILICA/PRECIPITATION 

Silica precipitation and scaling in a dynamic loop system (Design 
and testing of titanium corrosion test loop), 2:58865 (CONF- 
770310-5) 

Using Salton Sea ate ters brines for electrical power: a review 
of progress in chemistry and materials technology, 1976 status, 
2:58868 (UCRL-79468) 

SILICATES 
See also PYROXENES 
SILICATES/DIFFUSION COATINGS 

Technique for insulating a wellbore with silicate foam (Patent), 

2:58141 
SILICATES/OPTICAL PROPERTIES 

I. The indicatrix of composite crystals. II. Calculation of the 

indicatrix of silicate minerals with the classical point-dipole 





SILICATES/PERFORMANCE TESTING 


model. III. The structure of two sodium-urany! fluorides, 
2:60476 (LBL-6233) 

I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 

SILICATES/PERFORMANCE TESTING 
Submersion testing of coatings for sealing shale, 2:57967 (BM-RI- 


8215) 
SILICATES/ROCK-FLUID INTERACTIONS 
Effects of temperature on the reaction of silicates with aqueous 
solutions in the low temperature range, 2:58906 
SILICON/AUGER EFFECT. 
Study of KLL Au uge rocesses for light elements above Z = 10 
(Review), 2:61203 (CONF. 770579-1) 
SILICON/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition growth. Quarterly report No. 4, 
2:58625 (ERDA/JPL/954372-77/2) 
SILICON/CRYSTAL DOPING 
Phosphorous do; re of of floatzone silicon by thermal-neutron 
irradiation, 2 
SILICON/ION IMPLANTATION 
Annealing behavior of In implanted in Si studied by perturbed 
angular correlation, 2:60504 
SILICON/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
SILICON/PHOTOELECTRON SPECTROSCOPY 
Photoelectric spectroscopy of residual — in ultra-pure 
germanium and silicon, 2:60477 (LBL-6431) 
SILICON/PHYSICAL RADIATION EFFECTS 
Numerical ——e of the dynamics of radiation damage in 
silicon, 2 
SILICON/PRODUCT ION 
Development of a process for high capacity arc heater production 
of silicon for solar arrays. Low Cost Silicon Solar Array Project 
Materials Task. Quarterly technical report, January-March 
1977, 2:58627 (ERDA/JPL/954589- 77/1) 
SILICON/PURIFICATION 
Solar silicon via improved and expanded metallurgical silicon 
technology. Quarterly report No. 2, 2:58626 (ERDA/JPL/ 
954559-76/2) 
SILICON/THERMAL EXPANSION 
Absolute linear expansivities for silicon, copper, and aluminum 
from 10 K to 340 K, 2:60357 (IS-M-98) 
SILICON 28 TARGET/CARBON 12 REACTIONS 
Transition between light- and heavy-ion elastic scattering, 2:61358 
SILICON 28 TARGET/LITHIUM 6 REACTIONS 
Transition between light- and heavy-ion elastic scattering, 2:61358 
SILICON ALLOYS/FILLER METALS 
Filler material (Patent), 2:60282 (RFP-Trans-223) 
SILICON ALLOYS/MAGNETIC PROPERTIES 
Recent developments of soft magnetic materials, 2:60359 (IS-M- 


SILICON ALLOYS/MELTING POINTS 
Directionally solidified in situ metal matrix composites. Part 2. 
Final report (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 


036385) 
SILICON ALLOYS/OXIDATION 
Directionally solidified in situ metal matrix composites. Part 2. 
a (Co-Al-Cr, Co-Si-Nb, Co-Cr-Zr), 2:60321 (AD-A- 


036385) 
SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 
Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 
Void os and se re, tion in dilute nickel alloys (3.5 MeV 


5®Ni* irradiation), 5 (CONF-770641-1) 
SILICON ALLOYS/SWELLING 
Correlation between swelling and the number of bonding d 
electrons in some iron and nickel alloys, 2:60414 
SILICON ALLOYS/YIELD STRENGTH 
Mechanical properties of directionally solidified Al-Si eutectic, 
2:60328 (LBL-6036) 
SILICON CARBIDES/DEFECTS 
Electron microscopy studies of defects in boron-sintered cubic 
silicon carbide, 2:60442 (LBL-6269) 
SILICON CARBIDES/MECHANICAL PROPERTIES 
— Key ot studies: potential of low Z materials for the first 
hase a 11, 2:61801 (EPRI-115-2) 
SILICON € CA BIDES/PHYSICAL RADIATION EFFECTS 
— ae studies: potential of low Z materials for the first 
[—- Ao ad 11, 2:61801 (EPRI-115-2) 
SILICON € CARBID ERMODYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
SILICON COMPO /BOND ANGLE 
Hi, po neutron diffraction study of SizN2O, 2:60486 
SILI COMPOUNDS/BOND LENGTHS 
High-pressure neutron diffraction study of SigN2O, 2:60486 
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—— COMPOUNDS/LATTICE PARAMETERS 
ressure neutron diffraction study of SizgN2O, 2:60486 
HYDRIDES 
See SILANES 
SILICON IONS/RANGE 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at a of 0.0125 to 12.0 MeV /nucleon, 
2:61488 (COO-2324- 
SILICON NITRIDES/AUGER ELECTRON SPECTROSCOPY 
Auger-electron line-shape study of CVD silicon nitride films, 
2:60443 (SAND-77-0584) 
SILICON NITRIDES/ION IMPLANTATION 
Stress in ion-implanted CVD SisN, films, 2:60505 
SILICON NITRIDES/MECHANICAL PROPERTIES 
Fusion Key oh studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
SILICON Nit IDES/PHYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
SILICON NII RIDES/THERMODYNAMIC PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/AUGER EFFECT 
Study of KLL Auger processes for light elements above Z = 10 
(Review), 2:61203 (CONF-770579-1) 
SILICON OXIDES/CATALYTIC EFFECTS 
Coal liquefaction support studies. Task I. Heat of reaction of 
eee with coal slurries. Task II. Heat transfer coefficient. 
Quarterly capes, January-March 1977 (2 refs; Co-Mo/SiO2- 
AlsOs), 2:57914 (ANL-77-38) 
SILICON OXIDES/SHOCK WAV ES 
Sound velocity on SiO. hugoniots, 2:60489 (LA-UR-77-1527) 
ING 
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Photon emission produced by particle-surface collisions, 2:61813 
SILICON SOLAR CELLS/COST 
Analysis of GaAs and Si solar energy hybrid systems. Final report 
(Hybrid electric-thermal systems), 2:58629 (N-77-20564) 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Experimental investigation of the excess charge and time constant 
of minority carriers in the thin diffused layer of 0.1 ohm-cm 
silicon solar cells, 2:58635 
SILICON SOLAR CELLS/FABRICATION 
Chemical vapor deposition growth. Quarterly report No. 4, 
2:58625 (ERDA/JPL/954372-77/2) 
Silicon solar cells on zone-melted »< substrates, 
2:58634 
Solar silicon via improved and e Sa metallurgical silicon 
technology. Quarterly report 2, 2:58626 (ERDA/JPL/ 
954559-76/2) 
SILICON SOLAR CELLS/HYBRID SYSTEMS 
Analysis of GaAs and Si solar energy hybrid systems. Final report 
(Hybrid electric-thermal systems), 2:58629 (N-77-20564) 
SILICON SOLAR CELLS/PERFORMANCE 
Studies of silicon p-n junction solar cells. Final technical report, 24 
Jul. 1975 - 23 Jul. 1976, 2:58628 (N-77-18557) 
SILOXANES/SYNTHESIS 
Silicon-phthalocyanine siloxane polymers: synthesis and (1)H 
nuclear — resonance study. Technical report, 2:60552 
(AD-A-0362274) 
SILVER/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
{HASL-320) 
SILVER/HEAVY ION REACTIONS 
Singularities of interactions of iron-group relativistic nuclei in 
cosmic rays with Ag and Br nuclei with maximum number of 
interacting nucleons, 2:61272 
SILVER/ION COLLISIONS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Se: ler-broadened lines), 2:61198 
SILVER/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
SILVER/PHYSICAL RADIATION 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
ry ae lines), 2:61198 


SILVER/TO: 
quae A. metal mining wastes, 2:61094 = 
VER 104/COMPO' NUCLEUS REACTIONS 
104 106 Pd(p,n,y) 1 Ag ooatiec uns (y 7 oo threshold 


to 1400 keV ees 2:6 
SILVER 104/ENERGY LEVELS 

104 106 Pd(p,n) '* 6 Ag, spin, parity and structure studies, 2:61383 
(BNL-NCS-22500) 
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104 106 Pd(p,n,y) '* Ag energy levels (y spectra from threshold 
to 1400 keV excitation), 2:61386 (BNL-NCS-22500) 
SILVER 106/ENERGY LEVELS 
104 106 Pd(p,n) 1 16 Ag, spin, parity and structure studies, 2:61383 
(BNL-NCS-22500) 
104 106 Pd(p,n,y) 14 6 Ag energy levels (y spectra from threshold 
to 1400 keV excitation), 2:61386 (BNL-NCS-22500) 
SILVER 107 TARGET/KRYPTON 84 REACTIONS 
Nuclear relaxation phenomena, diffusion and orbiting in the 
reaction '°7 Ag + * 8Kr at 7.2 ey ee, 2:61393 
SILVER 107 TARGET/KRYPTON 86 REACTIO ; 
Nuclear relaxation phenomena, diffusion and arbiting in the 
reaction '°7 Ag + % %Kr at 7.2 MeV/nucleon, 2:61393 
SILVER 109 TARGET/KRYPTON 84 REACTIONS 
Nuclear relaxation phenomena, diffusion and orbiting in the 
reaction '°7 Ag + ® ®6Kr at 7.2 MeV/nucleon, 2:61393 
SILVER 109 TARGET/KRYPTON 86 REACTIONS 
Nuclear relaxation phenomena, diffusion and orbiting in the 
reaction 17 Ag + % %Kr at 7.2 MeV/nucleon, 2:61393 
SILVER 110/BETA-MINUS DECAY 
High-counting rate 47 B-y coincidence system, 2:60792 (BNL- 
NCS-22500) 
SILVER 118/BETA-MINUS DECAY 
Decay studies of Ag, Cd, and In fission products with new in- 
beam ion source (¥ relative intensities), 2:61379 (BNL-NCS- 
22 


) 
SILVER 120/BETA-MINUS DECAY 
Decay studies of Ag, Cd, and In fission products with new in- 
beam ion source (¥y relative intensities), 2:61379 (BNL-NCS- 
22500 
SILVER NITRATES/ELECTROLYSIS 
Mass transport in molten salt electrochemical cells, 2:60557 
(ORNL/MIT-249) 
SILVER-CADMIUM BATTERIES/BATTERY CHARGERS 
Charging equipment, mobile (CEM). Final report Oct 1972-Nov 
1974, 2:59849 (AD-A-036071) 
SILVER-CADMIUM BATTERIES/ELECTRODES 
Methods of producing electrodes for alkaline batteries (Patent; 
oxidative pi treatment of nickel plaque before impregnation), 


2:59860 
SILVER-ZINC BATTERIES/BATTERY CHARGERS 
Charging equipment, mobile (CEM). Final report Oct 1972-Nov 
1974, 2:59849 (AD-A-036071) 
SILVER-ZINC BATTERIES/ELECTRODES 
Methods of producing electrodes for alkaline batteries (Patent; 
= pretreatment of nickel plaque before impregnation), 
2:598 
SINE-GORDON EQUATION 
See also QUANTUM FIELD THEORY 
SINE-GORDON EQUATION/THERMODYNAMICS 
Thermodynamics of the sine-Gordon fields, 2:61549 
SINTERED MATERIALS/COMPRESSION STRENGTH 
Evaluation of sintered iron for NEDS. Final report on purchase 
order 92-7245, 2:60276 (Y/DA-7330) 
SINTERED MATERIALS/CREEP 
Status of understanding diffusion controlled solid state sintering, 
hot pressing, and creep, 2:60428 (COO-2390-17) 
SINTERED MATERIALS/DEFECTS 
Electron microscopy studies of defects in boron-sintered cubic 
silicon carbide, 2:60442 (LBL-6269) 
SINTERED MATERIALS/SHRINKAGE 
Discussion of morphology relations during bulk-transport 
sintering, with reference to thoria gel, 2:60432 
SINTERED MATERIALS/TENSILE PROPERTIES 
Evaluation of sintered iron for NEDS. Final report on purchase 
order 92-7245, 2:60276 (Y/DA-7330) 
SINTERING/DIFFUSION 
Status of understanding diffusion controlled solid state sintering, 
hot pressing, and creep, 2:60428 (COO-2390-17) 
SINTERING/SIMULATION 
Simulation of spherical powder sintering by surface diffusion, 
2:60273 (SAND-76-8513) 
SINTERING/THERMODYNAMIC MODEL 
Thermodynamic aspects of solid state sintering, 2:60292 
SITE SELECTION/LEGAL ASPECTS 
——s regulatory effectiveness in federal/state siting actions. 
nary staff report, 2:59638 (PB-267288) 
SITE SELECTION/PUBLIC RELATIONS 
Improving regulatory effectiveness in federal/state siting actions. 
Preliminary staff report, 2:59638 (PB-267288) 
SITE SELECTION/REGIONAL ANALYSIS 
Regional factors in siting and planning energy facilities in the 
eleven western states, 2:59010 
SITE SELECTION/SOCIO-ECONOMIC FACTORS 
Socioeconomic impacts: nuclear power station siting, 2:59639 (PB- 
267380) 
SITES (REACTOR) 
See REACTOR SITES 


SODIUM/CRITICAL PRESSURE 


SKELETAL DISEASES/DIAGNOSIS 
Microroentegenography in a lymphogranulomatosis of the 
bone, 2:61004 (ANL-Trans-1099) 
SLABS/NEUTRON TRANSPORT THEORY 
N-group neutron transport theory: a criticality problem in slab 
eometry, 2:61508 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUGS (FUEL) 
See FUEL RODS 
SMALL INTESTINE/BIOLOGICAL RADIATION EFFECTS 
Early destructive changes in the small intestinal mucosa of rats 
and mice — to supralethal doses of radiation. Report 2. 
Reactions of stromal elements of the mucosa (Gamma 
radiation), 2:61050 
SMELTING/GASEOUS WASTES 
Process for recovering sulfur from sulfur dioxide (Patent), 2:60851 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES/CORROSIVE EFFECTS 
Smoke and corrosivity, 2:60499 (UCRL-79760) 
SNAILS/BEHAVIOR 
Competition, ay and character displacement in mud snails 
(Hydrobiidae), 2:60955 
SNOW/PRECIPITATION SCAVENGING 
aga ice scavenging (Aerosol scavenging), 2:60850 (UCRL- 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/LOSS OF FLOW 
Analysis of severe yim accidents for the SNR-300 Mark 
1A reactor core, 2:59376 (EURFNR-1366) 
SNR-1 REACTOR/REACTOR COMPONENTS 
Welding of reactor components, 2:59368 
SNR-1 REACTOR/REACTOR INTERNALS 
Combined free and forced convection effects on transient 
temperature distributions in a scaled-down mode! of the inlet 
plenum of the SNR-300 reactor, 2:59354 
SNR-1 REACTOR/TRANSIENTS 
Analysis of severe hypothetical accidents for the SNR-300 Mark 
1A reactor core, 2:59376 (EURFNR-1366) 
SNR-1 REACTOR/WELDING 
Welding of reactor components, 2:59368 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIOLOGY 
Energy: social and political aspects, 2:59881 (CONF-760744-) 
SOCIOLOGY/BIBLIOGRAPHIES 
Energy and the social sciences. A preliminary literature survey, 
2:59883 (COO-4287-2) 
Energy and society: a conceptual mapping. A preliminary 
literature survey (142 references cited), 2:59884 (COO-4287-4) 
SOCIOLOGY/RESEARCH PROGRAMS 
Energy and the social sciences. A preliminary literature survey, 
2:59883 (COO-4287-2) 
Energy and society: a conceptual mapping. A prelimi 
literature survey (142 references cited), 2:59884 (COO-4287-4) 
Mapping project on energy and the social sciences. Progress 
report b or period October 1, 1976-September 30, 1977, 2:59886 
(COO-4287-6) 
SODIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
SODIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
SODIUM/BOILING DETECTION 
Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 
SODIUM/CHEMICAL REACTION KINETICS 
Direct measurements of oxygen activity thresholds for liquid 
alkali metal-oxide fuel reactions (LMFBR), 2:59705 (CONF- 
760503-P2) 
SODIUM/CHEMICAL REACTIONS 
Preliminary chemical investigation of sodium-concrete reactions 
by differential thermal analysis (LMFBR), 2:59315 (CONF- 
760503-P2) 
SODIUM/CORROSIVE EFFECTS 
Influence of thermal ageing and sodium corrosion on the 
microstructural stability of AISI Type 310 S” and alloy 330 at 
700°C. Topical report, 2:60398 (WARD-NA-3045-47) 
Self-welding evaluation of Stellite 6 and Stellite 156 in flowing 
sodium, 2:60397 (WARD-NA-3045-44) 
SODIUM/CRITICAL PRESSURE 
Experimental vapor pressure and critical point of sodium, 2:59296 
(CONF-760503-P2) 





SODIUM/CRITICAL TEMPERATURE 


SODIUM/CRITICAL TEMPERATURE 

Experimental vapor pressure and critical point of sodium, 2:59296 

(CONF-760503-P2) 
SODIUM/ELECTRIC L 

Potential differences between the alkali metals and their 

amalgams, 2:60386 
SODIUM/FILTRATION 

Experimental characterization of sodium cold traps and modeling 

of their behavior (LMFBR), 2:59295 (CONF-760503-P2) 
SODIUM/FIRES 

Fundamental studies of the mechanism of sodium combustion, 

2:59703 (CONF-760503-P2) 
SODIUM/HEAT TRANSFER 

Heat transfer in a sodium-potassium heat exchanger (potassium 

boiler) made of helically-coiled tubes, 2:60613 
SODIUM/MASS TRANSFER 

Transport of sodium through the cover gas of a sodium cooled 

fast reactor, 2:59288 (CONF-760503-P2) 
SODIUM/NEUTRON TRANSPORT 

Assessment and evaluation of sodium cross sections on the basis of 

integral flux measurements, 2:61498 (BNL-NCS-22500) 
SODIUM/REMOVAL 

Analysis of the methods available for the removal of sodium from 
corrosion test samples (LMFBR), 2:59283 (CONF-760503-P2) 

Experience from purification of sodium-wetted components at the 
KNK-facility, 2:59656 (CONF-760503-P2) 

Review of sodium removal processes using water (LMFBR), 
2:59281 (CONF-760503-P2) 

Sodium removal technology: the alcohol process (LMFBR), 
2:59280 (CONF-760503-P2) 

Water vapor nitrogen process for sodium removal, 2:59329 
(HEDL-TC-327) 

SODIUM/SOLVENT PROPERTIES 

Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 

760503-P2) 
SODIUM/VAPOR PRESSURE 

Experimental vapor pressure and critical point of sodium, 2:59296 
(CONF-760503-P2) 

SODIUM CHLORIDES/AUGER EFFECT 

Study of KLL Auger processes for light elements above Z = 10 
(Review), 2:61203 (CONF-770579-1) 

SODIUM CHLORIDES/THERMAL CONDUCTIVITY 

Thermophysical properties of ores with natural moisture in the 
temperature interval of 20 to 100°C, 2:58897 

SODIUM COMPOUNDS/CATALYTIC EFFECTS 
Role of salts in the dissolution of powdered quartz, 2:58910 
SODIUM FLUORIDES/BAND THEORY 

Band calculations on ferroelectric and piezoelectric solids. Final 

report Mar 75-Jun 76, 2:60455 (AD-A-040080) 
SODIUM FLUORIDES/CRYSTAL STRUCTURE 

I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany]! fluorides, 
2:60476 (LBL-6233) 

SODIUM HYDROXIDES/CORROSIVE EFFECTS 

Corrosion of steels in molten sodium hydroxide (LMFBR), 
2:59313 (CONF-760503-P2) 

Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 

SODIUM IONS/RANGE 

Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 

SODIUM PHOSPHATES/ELECTRON SPIN RESONANCE 

Hydrogen spin flip satellite lines associated with the PO3;?" radical 
in a single crystal of NazHPOs.5H2O: calculated and 
experimental intensities, 2:60543 

SODIUM-SULFUR BATTERIES/CORROSION PROTECTION 

Electrochemical storage cell or battery (Patent; wall corrosion 

minimized by screening electrode in cathode chamber), 2:59842 
SODIUM-SULFUR BATTERIES/DESIGN 

Advanced battery design, 2:59844 

Electric cells (Patent; liquid cathode and anode, sodium contained 
in reservoir except for small amount needed for reaction as 
safety feature), 2:59843 

Electrochemical storage cell or battery (Patent; wall corrosion 
minimized by screening electrode in cathode chamber), 2:59842 

Sodium-sulfur type electric cell (Patent; cathode may also be P or 
Se, capable of complete recharging), 2:59834 

Sodium-sulfur battery or cell with external storage (Of electrolyte; 
patent), 2:59832 

Sodium-sulfur electric batteries with ceramic spacer in sulfur 
compartment (Patent; spacer placed adjacent materials subject 
to electrochemical attack), 2:59854 

Solid-electrolyte battery, particularly for the storage of electrical 
energy (Patent; also relevant to fuel cells), 2:598 
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SODIUM-SULFUR BATTERIES/MANUFACTURING 
— electric cell and method of forming same (Patent), 
2: 
SODIUM-SULFUR BATTERIES/PRODUCTION 
Sodium-sulfur battery and process for its production (Patent), 
2:59831 
SOILS 
See also PERMAFROST 
SOILS/CHEMICAL COMPOSITION 
pH-value, and iron, copper, zinc, and lead content of the soil in 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, Japan, 2:58832 
SOILS/DEFO) TION 
Significance of frost action and surface soil characteristics to wind 
erosion at Rocky Flats, Colorado. Third progress report, 
October 1, 1976-June 30, 1977, 2:60881 (COO-2517-3) 
SOILS/ELASTICITY 
Determination of permafrost thickness in wells in northern 
Canada, 2:5814 
SOILS/ELECTRIC CONDUCTIVITY 
Determination of permafrost thickness in wells in northern 
Canada, 2:58149 
SOILS/EROSION 
Significance of frost action and surface soil characteristics to wind 
erosion at Rocky Flats, Colorado. Third progress report, 
October 1, 1976-June 30, 1977, 2:60881 (COO-2517-3) 
SOILS/OIL SPILLS 
Clean-up of inland oil spills, 2:58300 
SOILS/RADIATION MONITORING 
Applied health physics and safety annual report for 1976, 2:60551 
(ORNL-5310 
Subsurface investigation of the Energy Systems Research 
Laboratory site at Oak Ridge National Laboratory, 2:60878 
(ORNL/TM-5695) 
SOILS/SAMPLING 
Some design aspects of transuranic field studies, 2:60876 (BNWL- 
SA-5974(Rev.)) 
LAR AIR CONDITIONERS/DATA PROCESSING 
Unified simulation capability for solar heating and cooling system 
analysis, 2:58707 
SOLAR AIR CONDITIONERS/DESIGN 
Cooling subsystem design in CSU Solar House III, 2:58682 
Design of solar buildings using computer programs, 2:58711 
Solar assisted heat pump air conditioning system, 2:58730 
Solar energy. solar technology. solar houses, 2:58673 
SOLAR AIR CONDITIONERS/ECONOMICS 
Solar energy. solar technology. solar houses, 2:58673 
SOLAR AIR CONDITIONERS/EFFICIENCY 
ae report of technical discussion, NASA-ERDA solar 
ergy proposal, 2:58667 (N-77-20562) 
SOLAR AIR CONDITIONERS/HEAT EXCHANGERS 
Cooling subsystem design in CSU Solar House III, 2:58682 
SOLAR AIR CONDITIONERS/MATHEMATICAL MODELS 
Modelling of a solar-operated absorption air conditioner system 
with refrigerant storage, 2:58681 
SOLAR AIR CONDITIONERS/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume 3. 
Solar heating and cooling of buildings. Contains sections 3, 4.1, 
4.3, 2:58676 
SOLAR AIR CONDITIONERS/OPERATION 
Solar heated and cooled office building, 2:58684 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Analysis on optimal design of solar heating and cooling system for 
school, 2:58729 


Climate based solar house design: hot and humid Charleston, S.C., 
2:58694 


Lessons learned from Atlanta (Towns) solar experiment, 2:58689 
‘Modelling of a solar-operated absorption air conditioner system 
with refrigerant storage, 2:58681 
—— study of a dynamic solar powered absorption cycle, 
Solar heating and cooling in a commercial building, 2:58728 
a and transient performance limitations of the ARKLA 
tion coolin 
SOLAR Al mee 


system, 2:58732 
INDITIO 
Sa A 5 


RS/PERFORMANCE TESTING 
ae for solar-powered space cooling 
Performance of an oinstanen ammonia-water absorption air 
conditioner at low generator temperatures, 2:58680 
SOLAR AIR CONDITIONERS/RETROFITTING 
na — ye of a Florida Welcome Station: a demonstration, 
SOLAR AIR CONDITIONERS/REVIEWS 
a ~* =| solar cooling (Sorption and mechanical cooling), 
SOLAR AIR CONDITIONERS/SIMULATION 
Solar powered absorption air-conditioning system performance 
using real and synthetic weather data, 2:58706 
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SOLAR AIR CONDITIONERS/SPECIFICATIONS 
Cog evens solar home, using concentrating collectors, 
2:58722 
Shenandoah Solar Community Center, 2:58718 
Solar cooling of a Florida Welcome Station: a demonstration, 
2:58717 


SOLAR AIR CONDITIONING/CONVECTION 
Solar fan: colar induced draft air conditioning system, 2:58691 
= a CONDITIONING/DATA ACQUISITION 


Site data collection system for solar ene rea applications, 2:58714 
SOLAR AIR CONDITIONING/MEETI 
Sharing the Sun: solar technology in the seventies. Volume IV. 
Solar systems, simulation, design. Contains sections 4.2, 4.4, 
17.1, 17.2, 17.3, 2:58670 
SOLAR AIR CONDITIONING/SIMULATION 
Sharing the Sun: solar technology in the seventies. Volume IV. 
Solar systems, simulation, design. Contains sections 4.2, 4.4, 
17.1, 17.2, 17.3, 2:58670 
SOLAR AIR HEATERS/DESIGN 
wt procedure for solar air heating ge 2:58709 
SOLAR AIR HEATERS/MATHEMATICAL MODELS 
Analysis of a matrix solar collector (Consisting of several layers of 
wire screen), 2:58770 
SOLAR AIR HEATERS/OPTIMIZATION 
Flat plate air-heater improvements, 2:58769 
SOLAR AIR HEATERS/PERFORMANCE 
Analysis of the economic potential of solar thermal ener. 
provide industrial process heat. Final report, Volume i 2: 58734 
(COO/2829-2 
Analvsis of the economic potential of solar thermal aoe to 
provide industrial process heat. Final report, Volume 
2:58735 (COO/2829-3) 
Comparative performance of solar heating with air and liquid 
systems, 2:58685 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Performance tests of a solar energy collector used to heat air, 
2:58772 
Testing of flat-plate air heaters according to ASHRAE Standard 
93-77, 2:58768 
SOLAR AIR HEATERS/SIMULATION 
Design procedure for solar air heati a, 2:58709 
SOLAR AIR HEATERS/SOLAR A 
Analysis of a matrix solar collector (Consisting of several layers of 
wire screen), 2:58770 
SOLAR AIR HEATERS/SPECIFICATIONS 
Application of solar principles in designing a low cost system for 
warehouse heating, 2:58687 
Lowell Observatory experimental solar heating module, 2:58720 
Solar home for low income families, 2:58688 
SOLAR AIR HEATERS/TECHNOLOGY ASSESSMENT 
Analysis of the economic potential of solar thermal — to 
provide industrial process heat. Final report, Volume II, 2:58734 
(COO/2829-2) 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume fil, 
2:58735 (COO/2829-3) 
SOLAR AIR HEATERS/TEST FACILITIES 
ah os of flat- — a air heaters according to ASHRAE Standard 
93-7 
SOLAR ATMOSPHERE/HARD X RADIATION 
Backscatter of hard x-rays in the solar atmosphere, 2:61168 (N-77- 
18984 


SOLAR CELL ARRAYS/FEASIBILITY STUDIES 
sn tual and feasibility study of the space telescope solar array 
pat Final technical report, 2:58630 (N-77-21003) 


as ea CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COST 
Energy recovery through solar cells, 2:58636 
SOLAR CELLS/OPERATION 
Energy recovery through solar cells, 2:58636 
SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Testing of typical spacecraft materials in a simulated substorm 
environment (1 nA/cm? of 2- to 20-keV electrons), 2:60502 (N- 
77-18202) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
Solar energy, swimming pool heaters, and the energy crisis (Use 
of covered ———s pools as solar collector and for heat 
storage), 2:5878 
SOLAR COLLECT ‘ORS/COMPARATIVE EVALUATIONS 
Solar collection at different temperatures by different collector 
types under various orientation methods (Flat plate collector, 
evacuated tube collector, compound parabolic concentrator, 
and concentrating collector), 2:58776 


SOLAR COOKERS/ECONOMICS 


Solar thermal electric power systems: comparison of line focus 

collectors, 2:58787 
SOLAR COLLECTORS/COST 

Analysis of GaAs and Si solar energy hybrid systems. Final 
(Hybrid electric-thermal mesa 2: ae (N-77-20564) 

Solar thermal system requirements, 2:5878 

Solar thermal electric power systems: pon tiles of line focus 
collectors, 2:58787 

SOLAR COLLECTORS/DESIGN 

Solar panel for residential use (Integral part of roof; vee- 
corrugated collector), 2:58771 

Solar thermal power plants, 2:58638 

SOLAR COLLECTORS/EFFICIENCY 

Solar thermal system requirements, 2:58782 

SOLAR COLLECTORS 

Analysis of GaAs and Si solar energy hybrid s . Final 

(Hybrid electric-thermal systems), %y 58629 717-20564) 
SOLAR COLLECTORS/MEETINGS 

Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 
1-13. Solar collectors/heating and collector systems, 2:58621 

SOLAR COLLECTORS/O ATION 

Selecting optimum tilts for solar collectors as a function of 

cloudiness, 2:58774 
SOLAR COLLECTORS/PERFORMANCE 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume I, 2:58733 
(COO/2829-1) 

Analysis of the economic potential of solar thermal ener, 
provide industrial process heat. Final report, Volume 
(COO/2829-2) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III, 
2:58735 (COO/2829-3) 

Averaging technique for predicting the performance of a solar 
energy collector system, 2:58780 

Solar thermal electric power systems: comparison of line focus 
collectors, 2:58787 

Water solar collectors: measurement and exirapolation, 2:58748 
(CEA-CONF-3660) 

SOLAR COLLECTORS/PERFORMANCE TESTING 
Summer performance results obtained from simultaneously testing 
ten solar collectors outdoors, 2:58751 (N-77-20563) 
SOLAR COLLECTORS/POSITIONING 
Optimized spacing between rows of solar collectors, 2:58777 
SOLAR COLLECTORS/SHADING 
Optimized spacing between rows of solar collectors, 2:58777 
SOLAR COLLECTORS/SIMULATION 

Averaging technique for predicting the performance of a solar 

energy collector system, 2:58780 
SOLAR COLLECTORS/SOLAR TRACKING 

Mount for continuously orienting a collector dish in a system 
adapted to perform both diurnal and seasonal solar tracking 
(Patent), 2:58757 

SOLAR COLLECTORS/SPECTRALLY SELECTIVE 

SURFACES 

Solar absorption characteristics of several coatings and surface 
finishes, 2:58754 (N-77-20567) 

SOLAR COLLECTORS/TECHNOLOGY ASSESSMENT 

Analysis of the economic potential of solar thermal ener; penny Ar 
provide industrial process heat. Final report, Volume I, 2:58733 
(COO/2829-1) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume II, 2:58734 
(COO/2829-2) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III, 
2:58735 (COO/2829-3) 

SOLAR COLLECTORS/WALLS 
Non-technical evaluation of four different concrete wall solar 
collector configurations, 2:58693 
SOLAR CON TORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
SOLAR CONCENTRATORS/DESIGN 
Solar thermal power plants, 2:58638 
Turntable solar arrays, 2:58788 
SOLAR CONCENTRATORS/FRESNEL LENS 
Solar energy converter and elongated Fresnel lens element 
(Patent), 2:58758 
SOLAR CONCENTRATORS/SOLAR TRACKING 
Turntable solar arrays, 2:58788 
SOLAR CONCENTRATORS/SPECTRALLY SELECTIVE 

SURFACES 

Fermi function model absorption profile for solar-thermal 
conversion, 2:58789 

SOLAR COOKERS/ECONOMICS 

Analysis of the economic potential of solar thermal won, 
provide industrial process heat. Final report, Volume I (In- 
depth analysis of 78 industries), 2:58733 33 (COO/2829-1) 


to 
» 2:58734 





SOLAR COOLING SYSTEMS 


Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume II (In- 
depth analysis of 78 industries), 2:58734 (COO/2829-2) 

Analysis of the economic potential of solar thermal energy to 
— industrial process heat. Final report, Volume III (In- 

th analysis of ba industries), 2:58735 (COO/2829-3) 
SOLAR COOLING SYSTEMS 
a also PASSI VE: SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONING 

See SOLAR AIR CONDITIONERS 

SOLAR COOLING SYSTEMS/DESIGN 
Solar dwelling a concepts, 2:58665 (HUD-PDR-156(2)) 

SOLAR COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 

Potential environmental impacts of solar heating and cooling 
systems, 2:58624 (EPA-600/7-76-014) 

SOLAR COOLING SYSTEMS/MANUALS 

Encyclopedia of energy-efficient building design: 391 practical 
case studies. Volume I, 2:58674 

Encyclopedia of energy-efficient building design: 391 practical 
case studies. Volume II, 2:58675 

SOLAR COOLING SYSTEMS/MEETINGS 

Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 
1-13. Solar collectors/heating and collector —. 2:58621 

SOLAR COOLING SYSTEMS/OFFICE BUILDINGS 
Solar energy in office and industrial buildings, 2: S006 
SOLAR COOLING SYSTEMS/RESIDENTIAL SECTOR 
Solar design and installation experience, 2:60062 
SOLAR COOLING SYSTEMS/SCHOOL BUILDINGS 
Application of solar energy to schools and residences, 2:60060 
Solar energy in office and industrial buildings, 2:60061 
SOLAR COOLING SYSTEMS/SPECIFICATIONS 
Florida solar energy equipment and services, 2:58669 (NP-22148) 
SOLAR COOLING SYSTEMS/TECHNOLOGY ASSESSMENT 

Assessment of solar heating and cooling techology, 2:58666 (LA- 
6379-MS) 

SOLAR DRYERS/CONSTRUCTION 

Constructing and operating a small solar-heated lumber dryer, 
2:58736 (NP-22362) 

SOLAR DRYERS/ECONOMICS 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume II (In- 
depth analysis of 78 industries), 2:58734 (COO/2829-2) 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III (In- 
depth analysis of 78 industries), 2:58735 (COO/2829-3) 

SOLAR DRYING/F.'CONOMICS 

Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume I (In- 
depth analysis of 78 industries), 2:58733 (COO/2829-1) 

SOLAR ENERGY 

Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 

SOLAR ENERGY/COMMERCIALIZATION 
Solar industry: status report and forecast, 2:60056 
SOLAR ENERGY/ENERGY CONSERVATION 
Third annual energy conservation management conference, 


2: 
SOLAR ENERGY/INDUSTRY 
Solar industry: status report and ny 2:60056 
SOLAR ENERGY/MANUFACTURIN 
Solar manufacturers’ view of the os roll 2:60058 
SOLAR ENERGY/MEETINGS 
Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 
1-13. Solar collectors/heating and collector systems, 2:58621 
SCLAR ENERGY/RESEARCH PROGRAMS 
a Energy Research and Development Program, 
SOLAR ENERGY/RESIDENTIAL SECTOR 
Solar energy ae builder/developer’s view of the 
industry 
SOLAR ENERGY /REVIEWS 
Renewable energy resources, 2:60054 
SOLAR ENERGY/TOTAL ENERGY SYSTEMS 
Solar/Stirling Total Energy System {aq design for 
residential complex at Lake Buena Vista rids), 2:58650 
SOLAR ENERGY CONVERSION 
Photoelectrolysis, 2:58579 
Theoretical treatment of the photoelectro-chemical production of 
hydrogen, 2:58580 
SOLAR ENERGY CONVERSION/ACCIDENTS 
Summary of eccidents related to non-nuclear energy, 2:59913 
(EPA-600/9-77-012) 
SOLAR ENERGY CONVERSION/ECONOMICS 
Simple model for solar energy economics in the U.K., 2:60053 
SOLAR ENERGY CONVE 3ION/ENGINEERING 
Solar challenges to consulting engineers, 2:60057 
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SOLAR ENERGY CONVERSION/FEASIBILITY STUDIES 
Alternative energy technologies in Brazil, 2:60050 
SOLAR ENERGY CONVERSION/INDUSTRY 
Solar manufacturers’ view of the industry, 2:60058 
SOLAR ENERGY CONVERSION/PHOTOCHEMISTRY 
Photochemical utilization of solar energy, 2:58637 
SOLAR ENERGY CONVERSION/VIABILITY 
Simple model for solar energy economics in the U.K., 2:60053 
SOLAR FLUX/DATA 
Geophysical conditions for the utilization of the radiation energy 
of the sun, 2:58622 
SOLAR FLUX/DISTRIBUTION 
Geophysical conditions for the utilization of the radiation energy 
of the sun, 2:58622 
SOLAR FURNACES/ECONOMICS 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume I (In- 
depth analysis of 78 industries), 2:58733 (COO/2829-1) 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume II (In- 
depth analysis of 78 industries), 2:58734 (COO/2829-2) 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III (In- 
depth analysis of 78 industries), 2:58735 (COO/2829-3) 
SOLAR HEAT ENGINES/STIRLING ENGINES 
Solar/Stirling Total Energy System (Conceptual design for 
residential complex at Lake Buena Vista, Florids), 2:58650 
SOLAR HEATING/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume V. 
Solar thermal and ocean thermal. Contains sections 6.1, 6.2, 6.3, 
6.4, 10, 2:58640 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR HEATING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Comparative performance of solar heating with air and liquid 
systems, 2:58685 
Solar heating in northern New England, 2:58724 
SOLAR HEATING SYSTEMS/COST 
Cost effective solar heating of houses with seasonal storage of 
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Solar energy. solar technology. solar houses, 2:58673 
Solar energy for process heat, 2:58738 
Solar heating for buildings in Ontario. Experience and analysis of 
— tiple residential and commercial low rise buildings, 
5871 


Survey of the applications of solar thermal energy to industrial 
process heat, 2:58737 
SOLAR HEATING SYSTEMS/ENERGY DEMAND 
Insolation and temperature statistics and their influence on the 
ee solar heating systems and the electric utility interface, 


SOLAR HEATING SYSTEMS/ENVIRONMENTAL IMPACTS 
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Solar systems, simulation, design. Contains sections 4.2, 4.4, 
17.1, 17.2, 17.3, 2:58670 
SOLAR HEATING SYSTEMS/OFFICE BUILDINGS 
Solar energy in office and industrial buildings, 2:60061 
SOLAR HEATING SYSTEMS/OFF-PEAK ENERGY STORAGE 
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Survey of the applications of solar thermal energy to industrial 
process heat, 2:58737 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Status report on the USAFA solar energy program, 2:58698 
SOLAR HEATING SYSTEMS/POWER DEMAND 
Implications of residential solar space conditioning on electric 
utilities. Final report Jun 1975-Dec 1976, 2:58671 (PB-263628) 
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Analysis of the economic potential of solar thermal energy to 
provide industrial process heat. Final report, Volume III (In- 
depth analysis of 78 industries), 2:58735 (COO/2829-3) 
SOLAR KILNS/PERFORMANCE 
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SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Evaluation of the solar building, Albuquerque, NM. Annual 
oy report, March 31, 1976-April 30, 1977, 2:58664 (COO/ 
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Beats in a solid-state ring laser, 2:60669 
SOLID STATE LASERS/OPTICAL PUMPING 
Device for fp fan: mping solid state lasers (Patent), 2:60654 
SOLID STATE PHYSI 
Ukrainian Physics Journal (Cover-to-cover English translation of 
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SOLID WASTES/HEAT RECOVERY 
Report on construction of a solid waste energy recovery facility: 
New En regulatory guide, 2:60730 (NP-22273) 
SOLID WA S OLYSIS 
Gasification of carbonaceous solids, 2:58605 
Recovery of energy from solid waste: an answer to some of 
southern California's problems, 2:58610 
SOLID WASTES/RECYCLING 
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PROPERTIES 
Optical measurement techniques applied to solar selective 
coatings, 2:58756 (SAND-77-0421) 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Solar absorption characteristics of several coatings and surface 
finishes, 2:58754 (N-77-20567) 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
TESTING 
Optical measurement techniques applied to solar selective 
coatings, 2:58756 (SAND-77-0421) 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 





SPECTROMETERS/DATA PROCESSING 


X-RAY SPECTROMETERS 
SPECTROMETERS/DATA PROCESSING 
Performance analysis of on-board particle- or photon-counting 
experiments and the effects of processing and telemetry-rate 
constraints, 2:60794 (N-77-20161) 
SPEED REGULATORS/ ALIGNMENT 
Electronic isolation simulator for hydraulic turbine governor 
alinement, 2:58614 (PB-266128) 
SPENT FUEL CASKS/IMPACT TESTS 
Simulation of the mechanical behavior of a spent fuel shipping 
cask in a rail accident environment, 2:60628 (HEDL-TME-76- 
18) 
SPENT FUEL CASKS/SABOTAGE 
Calculations of radiological consequences from sabotage of 
shipping casks for spent fuel and high-level wastes, 2:60629 (PB- 
267377) 
SPENT FUEL ELEMENTS/ACTIVITY LEVELS 
Formation of actinides in irradiated HTGR fuel elements, 2:59254 
(GERHTR-168) 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Determination of fission product and heavy metals inventories in 
FTE-4 fuel rods by a grind-burn-leach flowsheet, 2:58486 
(ORNL/TM-S5756) 
Process for working up block shaped graphite fuel elements 
(Patent), 2:58489 
SPENT FUEL ELEMENTS/TRANSPORT 
Calculations of radiological consequences from sabotage of 
poo casks for spent fuel and high- level wastes, >: 60629 (PB- 
267377 
SPENT FUEL STORAGE/COST 
Economic evaluation of high-density storage alternatives, 2:59583 
SPENT FUEL STORAGE/RADIOACTIVE WASTE DISPOSAL 
Decontamination and disposal of contaminated spent fuel storage 
racks, 2:59651 
SPENT FUEL STORAGE/REMOTE HANDLING 
Remote underwater rack removal and installation, 2:59582 
SPENT FUELS/BURNUP 
Determination of neodymium isotopes as burnup indicator of 
highly irradiated (U, Pu)O2 LMFBR fuel, 2:60527 
SPENT FUELS/CASKS 
Neutron multiplication and shielding insne in PWR spent-fuel 
shipping casks, 2:61499 (CEA-CONF-3780 
SPENT FUELS/PUREX PROCESS 
Chemical reprocessing of spent nuclear fuels, 2:58490 
SPENT FUELS/REPROCESSING 
LWR fuel recycle program quarterly progress report, April-June 
1977, 2:58482 (BNWL-2080-5) 
Method to process aqueous solutions of irradiated reactor fuels 
(Patent), 2:58497 
Nuclear fuel (Patent), 2:58498 
Production of plutonium and neptunium from fuel of atomic 
power station and perspective of their use, 2:58499 
Reprocessing experiments with fast breeder fuel in the MILLI 
pilot facility, 2:58491 (EURFNR-1448) 
Thorium utilization program progress report, July 1, 1975- 
September 30, 1976, 2:58484 (ORNL-5266) 
SPENT FUELS/RESEARCH PROGRAMS 
Thorium utilization program progress report, July 1, 1975- 
September 30, 1976, 2:58484 (ORNL-5266) 
SPHALERITE/INCLUSIONS 
Comparison of past and present geothermal waters, from a study 
of fluid inclusions, Broadlands Field, New Zealand, 2:58811 
SPHERES/SURFACE FINISHING 
—_ eer instrumentation, 2:60591 (BDX-613- 


SPLEEN/ BIOLOGICAL RADIATION EFFECTS 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
SPLEEN/COLONY FORMATION 
Kinetics of colony formation and migration of bone marrow cells 
of (CBA x C57B1)F; hybrid mice after administration of 
deoxicorticosteron (X radiation), 2:61060 
SPLEEN CELLS/CYTOLOGICAL TECHNIQUES 
Macrophages suppress CTL generation in rat mixed leukocyte 
cultures, 2:60974 
SPONTANEOUS COMBUSTION/CONTROL 
Control of spontaneous combustion on longwall faces during the 
national strikes of 1972 and 1974, 2:58026 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING/ISOTOPE EFFECTS 
Isotope effect in the study of H-W(100) and O-W(100) 
chemisorption systems using SIMS, 2:61192 (BNL-22947) 
SPUTTERING/YIELDS 
7 yields of 1 to 20 keV light ions on stainless steel (H*, 
*, He*, Ne*, Ar* ), 2:61200 
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SRC PROCESS/FLOWSHEETS 

Research on cross-flow filtration for solids removal from coal 
syncrudes. Quarterly technical progress report, December 1, 
1976-February 28, 1977, 2:57918 (FE-2245-12) 

SRC PROCESS/PILOT PLANTS 

Analysis of SRC pilot plant data. Comparison of Wilsonville and 
Ft. Lewis pilot plants. Task 012, final report (10 refs), 2:57937 
(FE-2213-T1) 

Solvent refined coal (SRC) process operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Quarterly technical 
progress ys Bee a 1976, 2:57938 (FE-2270-10) 

STABILITY ( 
See REACTOR STABILI TY 
STABLE ISOTOPES/ION MICROPROBE ANALYSIS 

Feasibility of achieving 15 nm resolution with a scanning 
—— using a fiquid gallium ion source, 2:60520 <CONF- 
770230-1 

STADE REACTOR/STEAM GENERATORS 

Some problems in steam generation in nuclear power plants with 

indirect cycle cooling circuits, 2:59211 
STAINLESS STEEL-16-8-2/WELDED JOINTS 

Low-cycle fatigue and cyclic deformation behavior of Type 16-8-2 

weld metal at elevated temperature, 2: i (CONF-770524-1) 
STAINLESS STEEL-304/CARBURIZATIO 

Carbon transport and material property evetetiiid in a model of 
the Clinch Breeder Reactor secondary sodium system, 2:59311 
(CONF-760503-P2) 

STAINLESS STEEL-304/CORROSION 

Compatibility of ferritic steels in a sodium environment, 2:59302 
(CONF-760503-P2) 

Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 

Sodium compatibility and corrosion tests for component materials 
(LMFBR), 2:59314 (CONF-760503-P2) 

Study of variables that affect the corrosion of sour water strippers, 
2:58171 


STAINLESS STEEL-304/CRACKS 
Crack initiation and growth in welds at 593°C, 2:60336 (WARD- 
HT-3045-28) 
STAINLESS STEEL-304/CREEP 
Heat-to-heat variation in creep properties of types 304 and 316 
stainless steels, 2:60349 
Interpretation of high-temperature creep of Type 304 stainless 
steel, 2:60345 
STAINLESS STEEL-304/ELASTICITY 
Evaluation of inelastic analysis methods, 2:59318 (CONF-770807- 


) 
STAINLESS STEEL-304/ELECTRON BEAM WELDING 
Temperature distributions in electron beam welding cavities, 
2:60274 (UCRL-13738) 
STAINLESS STEEL-304/EMBRITTLEMENT 
Fractography of hydrogen-embrittled stainless steel, 2:60389 (DP- 
MS-76-65 


STAINLESS STEEL-304/FATIGUE 
Substructural development during low cycle fatigue of AISI 304 
stainless steel at 649°C, 2:60347 
STAINLESS STEEL-304/HARDNESS 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
report, January 1, 1976-June 30, 1977, 2:60296 (COO-2107-12) 
STAINLESS STEEL-304/HYDRIDATION 
Preeaneay of hydrogen-embrittled stainless steel, 2:60389 (DP- 
MS-76-65) 


STAINLESS STEEL-304/SPUTTERING 
Sputtering yields of 1 to 20 keV light ions on stainless steel, 
:60378 


Sputtering yields of 1 to 20 keV light ions on stainless steel (H*, 
D*, He*, Ne*, Ar* ), 2:61200 
STAINLESS STEEL-304/STRESS CORROSION 
Corrosion of 2 1/4 Cr-1 Mo steel and other alloys in chloride- 
contaminated steam, 2:60393 (ORNL-5268) 
STAINLESS STEEL-304/STRESSES 
Elevated-temperature benchmark tests of simply supported beams 
and circular plates subjected to time-varying loadings, 2:59575 
(ORNL-5301) 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Basic creep-rupture testing at 1100°F (593°C) of Type 304 
stainless steel for uniaxially loaded specimens with stress and 
strain gradients. Topical report, 2:60335 (WARD-HT-3045- 26) 
Effects of mean tensile stresses on high-cycle fatigue life and strain 
accumulation in some reactor materials, 2:60323 (BNL- 
NUREG-50654) 
STAINLESS STEEL-304/WELDED JOINTS 
Crack initiation and growth in welds at 593°C, 2:60336 (WARD- 
HT-3045-28) 
STAINLESS STEEL-304/WELDING 
Creep deformation and rupture behavior of type 304/308 stainless 
steel structural weldments, 2:60271 (ORNL-5265) 
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STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 

Irradiation-induced creep in 316 and 304L stainless steels (Fast 
Neutrons), 2:60407 (CONF-770641-3) 

STAINLESS STEEL-305/IMPURITIES 

Changes in surface conditions with first plasma in the Princeton 

Large Torus (PLT), 2:61747 
STAINLESS STEEL-308/CRACKS 

Crack initiation and growth in welds at 593°C, 2:60336 (WARD- 
HT-3045-28) 

STAINLESS STEEL-308/WELDED JOINTS 

Crack initiation and growth in welds at 593°C, 2:60336 (WARD- 
HT-3045-28) 

STAINLESS STEEL-308/WELDING 

Creep deformation and rupture behavior of type 304/308 stainless 
steel structural weldments, 2:60271 (ORNL-5265) 

STAINLESS STEEL-310/CORROSION 

Influence of thermal ageing and sodium corrosion on the 
microstructural stability of AISI Type 310 "S” and alloy 330 at 
700°C. Topical report, 2:60398 (WARD-NA-3045-47) 

Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 

STAINLESS STEEL-316/CARBURIZATION 

Carbon transfer between 2 1/4 Cr 1 Mo alloy and austenitic steels 
(experiments in anisothermal loops) (LMFBR), 2:59312 (CONF- 
760503-P2) 

STAINLESS STEEL-316/CORROSION 

Post-corrosion analyses of a sodium-sodium heat exchanger after 
60,000 hours sodium exposure, 2:59284 (CONF-760503-P2) 

Preliminary report on corrosion analysis of heat exchanger tubes 
from a fluidized-bed coal combustor, 2:60388 (CONF-770670-1) 

Sodium compatibility and corrosion tests for component materials 
(LMFBR), 2:59314 (CONF-760503-P2) 

Some aspects of the mass transfer behavior in sodium of steels of 
interest to the UK Fast Reactor Programme, 2:59297 (CONF- 
760503-P2) 

STAINLESS STEEL-316/CREEP 

Heat-to-heat variation in creep properties of types 304 and 316 

stainless steels, 2:60349 
STAINLESS STEEL-316/DEFORMATION 

Comparison of load relaxation data of Type 316 austenitic stainless 
steel with Hart's deformation model, 2:60343 

Relationship between anelastic and nonlinear viscoplastic behavior 
of 316 stainless steel at low homologous temperature, 2:60311 

STAINLESS STEEL-316/ELASTICITY 

Evaluation of inelastic analysis methods, 2:59318 (CONF-770807- 
21) 

Relationship between anelastic and nonlinear viscoplastic behavior 
of 316 stainless steel at low homologous temperature, 2:60311 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Irradiation-induced creep in 316 and 304L stainless steels (Fast 
Neutrons), 2:60407 (CONF-770641-3) 

Void swelling and irradiation creep relationships, 2:60415 

STAINLESS STEEL-316/PLASTICITY 
Comparison of load relaxation data of Type 316 austenitic stainless 
steel with Hart's deformation model, 2:60343 
STAINLESS STEEL-316/SWELLING 
Void swelling and irradiation creep relationships, 2:60415 
STAINLESS STEEL-316/WELDED JOINTS 

Low-cycle fatigue and cyclic deformation behavior of Type 16-8-2 

weld metal at elevated temperature, 2:60324 (CONF-770524-1) 
STAINLESS STEEL-321/CARBURIZATION 

Carbon transfer between 2 1/4 Cr 1 Mo alloy and austenitic steels 
(experiments in anisothermal loops) (LMFBR), 2:59312 (CONF- 
760503-P2) 

STAINLESS STEEL-330/CORROSION 

Influence of thermal ageing and sodium corrosion on the 
microstructural stability of AISI Type 310 S” and alloy 330 at 
700°C. Topical report, 2:60398 (WARD-NA-3045-47) 

STAINLESS STEELS 
STAINLESS STEEL-304 

See also STAINLESS STEEL-304L 

STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-330 

STAINLESS STEELS/CLADDING 

Coal technology program progress report for June 1977, 2:57838 
(ORNL/TM-6003) 

STAINLESS STEELS/CORROSION 

Corrosion of stainless steels by high temperature, low oxygen 
alkali metals (LMFBR), 2:59301 (CONF-760503-P2) 

STAINLESS STEELS/HARDNESS 

Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
report, January 1, 1976-June 30, 1977, 2:60296 (COO-2107-12) 


STEAM GENERATORS/CORROSION RESISTANCE 


STAINLESS STEELS/MICROSTRUCTURE 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. 
report, January 1, 1976-June 30, 1977, 2:60296 (COO-2107-12) 
Metallographic study of ferrite sigma transformation using 
ferromagnetic colloid, microprobe analysis, and color etching, 
2:60294 (CONF-760731-7) 
STAINLESS STEELS/PHASE TRANSFORMATIONS 
Metallographic study of ferrite si transformation using 
ferromagnetic colloid, microprobe analysis, and color etching, 
2:60294 (CONF-760731-7) 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 2:60425 
STAINLESS STEELS/PROTECTIVE COATINGS 
Coating of metals with titanium diboride by chemical vapor 
deposition, 2:60431 (SAND-77-0363C) 
STAINLESS STEELS/RESIDUAL 
Relationship between ultrasonic Rayleigh waves and surface 
res:dual stress, 2:60338 
STANDARDS 
See also CALIBRA — STANDARDS 
STANDARDS/INDEXES 
Index of RDT standards, 2:59412 (RDT-INDEX-(7-77)) 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STAR MODELS/CONVECTION 
Theoretical red edge of the ~y Lyrae gap. IV. Convective 
steady-state models, 2:61160 
ARS 


See also NEUTRON STARS 
SU. 


IN 
STARS/RED SHIFT 
Apparent associations among astronomical objects, 2:61161 
START-UP (REACTOR) 
See REACTOR START-UP 
STATE GOVERNMENT/ENERGY CONSERVATION 
Energy conservation and state legislatures. Based on the energy 
conservation workshop for Region VIII State Legislators, 
Denver, Colorado, December 10-11, 1976 (For increased 
awareness), 2:59953 (NP-22254) 
STATE GOVERNMENT/ENERGY POLICY 
States’ perspective on energy, 2:60000 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/EMISSION 
Inventory of combustion-related emissions from stationary sources 
(first update). Report for Jul 74-Jul 76, 2:60843 (PB-266109) 
STATISTICAL MECHANICS/U-1 GROUPS 
Topological excitations in U(1) -invariant theories, 2:61550 
STATISTICS/RESEARCH {oer 
Mathematics and Statistics Research epg —— report 
for period ending June 30, 1977 (ORNL), 2:61837 (ORNL/ 
CSD-27) 
STEAM 
See also NATURAL STEAM 
STEAM/VAPOR CONDENSATION 
Direct contact condensation of steam bubbles in water at high 
pressure, 2:60695 
STEAM CONDENSERS/BIBLIOGRAPHIES 
Steam plant surface condenser leakage study: appendices. Final 
report: Volume II, 2:58964 (EPRINP-481 ol.2.)) 
STEAM CONDENSERS/FAILURES 
Condenser tube failures in light-water reactors, 2:59152 
STEAM CONDENSERS/IN-SERVICE INSPECTION 
In-service inspection of condenser tubes, 2:59570 (CONF-7511135- 


(Summ.)) 
STEAM CONDENSERS/LEAKS 
Steam plant surface condenser leakage study. Final report: 
Volume I, 2:58963 (EPRI-NP-481(Vol.1)) 
Steam plant surface condenser leakage study: appendices. Final 
report: Volume II, 2:58964 (EPRI-NP-481(Vol.2.)) 
STEAM GENERATION 
Steam generation with coal (Patent; fuel reactant dissolved in 
molten salt), 2:58017 
STEAM GENERATION/SOLAR ENERGY 
Solar industrial steam, 2:58739 
STEAM GENERATORS/CORROSION 
Alternating current techniques for corrosion monitoring in water 
reactor systems, 2:59170 (BNL-22983) 
Corrosion of steels in molten sodium hydroxide (LMFBR), 
2:59313 (CONF-760503-P2) 
STEAM GENERATORS/CORROSION RESISTANCE 
Corrosion control in high pressure steam generators, 2:58228 





STEAM GENERATORS/DESIGN 


STEAM GENERATORS/DESIGN 
Steam generator (Patent;_LMFBR), 2:59378 
STEAM GENERATORS/FLUIDIZED BED 
Steam and sodium leak simulation in a fluidized-bed steam 
generator, 2:59363 
STEAM GENERATORS/IN-SERVICE INSPECTION 
In-service oo nepoy of steam generator tubes (CANDU), 2:59262 
(CONF-7511135-(Summ.)) 
STEAM GENERATORS/LEAK DETECTORS 
Water-to-sodium leak detectors: development and testing 
(LMFBR), 2:59273 (CONF-760503-P2) 
STEAM GENERATORS/LEAKS 
Steam and sodium leak simulation in a fluidized-bed steam 
generator, 2:59363 
STEAM GENERATORS/MECHANICAL VIBRATIONS 
Flow-induced vibration in LMFBR steam generators: a state-of- 
the-art review, 2:59360 
STEAM GENERATORS/MOLTEN METAL-WATER 
REACTIONS 
Unsteady water injection models for analysis of sodium/water 
reactions in steam generators, 2:59816 
STEAM GENERATORS/OPERATION 
Effect of nonuniform distribution of heat flux along a steam 
—— tube on the properties of the heated fluid (steam), 
:60704 
Test rig investigation of the dynamic characteristics of once- 
through steam generators under starting conditions, 2:58989 
STEAM GENERATORS/PERFORMANCE 
Heat transfer in a sodium-potassium heat exchanger (potassium 
boiler) made of helically-coiled tubes, 2:60613 
Investigation of the maximum possible load of steam generators 
ing on the maximum output of blow and exhaust fans, 


y 
STEAM GENERATORS/PERFORMANCE TESTING 
Test rig investigation of the dynamic characteristics of once- 
through steam generators under starting conditions, 2:58989 
STEAM GENERATORS/REVIEWS 
Steam generator and boiler firing, 2:58968 
STEAM GENERATORS/ST - 
Test rig investigation of the dynamic characteristics of once- 
through steam generators under starting conditions, 2:58989 
STEAM GENERATORS/THERMODYNAMICS 
Effect of nonuniform dis.ribution of heat flux along a steam 
generator tube on the properties of the heated fluid (steam), 
2:60704 


STEAM GENERATORS/WATER HAMMER 
Evaluation of PWR steam generator water hammer. Final 
technical report, June 1, 1976-December 31, 1976, 2:59731 
(NUREG-0291) 
STEAM GENERATORS/WELDED JOINTS 
Nondestructive testing development program quarterly progress 
report for period ending June 30, 1977 (LMFBR), 2:59337 
(ORNL-5322) 
INJECTI 
Process for reducing heat loss during in situ thermal recovery 
(Patent), 2:58193 
QUALITY/NUMERICAL SOLUTION 
Effect of nonuniform distribution of bzat flux along a steam 
[rl tube on the properties of the heated fluid (steam), 
:60704 
STEAM SYSTEMS/HEAT TRANSFER 
ORTAP: a simulator of high temperature gas-cooled reacto: 
nuclear steam supply system dynamics, 2:59215 (CONF-710728- 


1) 
STEAM SYSTEMS/MATHEMATICAL MODELS 
ORTAP: a simulator of high temperature gas-cooled reactor 
nuclear steam supply system dynamics, 2:59215 (CONF-770728- 


1) 
STEAM SYSTEMS/RADIOISOTOPES 
Source term ification (PWR and BWR), 2:59434 
STEAM TURB: /COMPUTER-AIDED DESIGN 
Specific features of computer-aided calculation of thermal 
oy of wet steam turbines for nuclear power plants, 


STEAM TURBINES/CONDENSERS 
Engineeri EST —~ Fs steam turbine condensers, 2:58987 
STEAM TURBI /ECONOMICS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final . Volume II. Advanced energy conversion 
systems. Part 2. turbine cycles (Using or coal- 
derived fuels), 2:58954 (N-76-23681) 
STEAM TURBINES/EFFICIENCY 
Justification of the parameters and characteristics of saturated 
steam ~~ ~1 —aaaeeg for high-capacity district heating power plants, 


STEAM TURBINES/ENERGY CONSUMPTION 
—." turbine systems to reduce industrial energy costs, 
2:60 
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STEAM TURBINES/HEAT LOSSES 
Method of determination of the heat-up of the flow-through part 
of the low-pressure cylinder at a very low working steam 
flowrate, 2:58977 
STEAM TURBINES/MATERIALS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume III. Energy conversion 
subsystems and components. Part I. Bottoming cycles and 
materials of construction (Using coal or coal-derived fuels), 
2:58956 (N-76-23683) 
STEAM TURBINES/RESEARCH PROGRAMS 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: technology development 
plan for Phase III, 2:58950 (FE-2290-20) 
STEAM les nemo mma 
Steam turbines, 2:58969 
STEAM TURBINES/STANDARDIZATION 
Design and manufacture of standardized low-pressure cylinders of 
steam turbines made by Leningrad Metal Works, 2:58975 
STEAM TURBINES/TECHNOLOGY ASSESSMENT 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part 2. Closed turbine cycles (Using coal or coal- 
derived fuels), 2:58954 (N-76-23681) 
STEAM TURBINES/TURBINE BLADES 
Comparative fatigue tests of PT-25-90 steam turbine blades, 
2:58976 


New method of erosion protection of rotor blades of turbine 
stages, 2:58982 
Unsymmetrical bending of blades of turbine diaphragms, 2:58980 
STEAM TURBINES/WEAR 
Cavitation wear of the disk plate of an auxiliary turbine and ways 
to combat it, 2:58979 
STEAM-IRON PROCESS/FUEL FEEDING SYSTEMS 
Slurry pumping techniques for feeding high-pressure coal 
gasification reactors, 2:57860 (CONF-770655-2) 
STEAM-IRON PROCESS/PILOT PLANTS 
Dynamic simulation of the steam-iron reactor system, 2:58589 
(CONF-761 109-15) 
STEEL-ASTM-A302/PHYSICAL RADIATION EFFECTS 
Structural integrity of water reactor pressure boundary 
components. Progress report ending 2 February 1977, 2:59139 
(NRL/NUREG-3512) 
STEEL-ASTM-A508/PHYSICAL RADIATION EFFECTS 
Structural integrity of water reactor pressure boundary 
components. Progress report ending 2 February 1977, 2:59139 
(NRL/NUREG-3512) 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
Structural integrity of water reactor pressure boundary 
components. Progress report ending 2 February 1977, 2:59139 
(NRL/NUREG-3512) 
STEELS 
See also CARBON STEELS 
CHROMIUM-MOL YBDENUM STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEELS/ACOUSTIC EMISSION TESTING 
Variations in frequency content of acoustic emission during 
extension of HF- 1 steel, 2:60709 
STEELS/CORROSION 
Corrosion control in high pressure steam generators, 2:58228 
Study of variables that affect the corrosion of sour water strippers, 
2:58171 
STEELS/CORROSION PROTECTION 
Concrete behavior in seawater: bibliographical review, 2:58147 
STEELS/EMBRITTLEMENT 
Hydrogen compatibility of structural materials for energy storage 
and transmission applications. Semiannual report, October 1, 
1976-April 1, 1977, 2:58590 (SAND-77-8240) 
Selection of structural materials for hydrogen pipelines and 
storage vessels, 2:58591 
ee PROPERTIES 
technology program progress report for June 1977, 2:57838 
(ORNL/TM.6003) 
Fracture tou data for ferritic nuclear pressure vessel 
mai ask A: Volume II. Part I: Appendices 1-4, 2:60326 
(EPRI-NP-121(Vol. 2)(Pt.1)) 
Interrelations of compositions, transformation kinetics, 
aw y, and mechanical properties of alloy steels, 2:60329 


I on nn features pate fracture toughness of high 
strength steels, 2:60319 
STEELS/IMPACT TESTS 
bes simulation of the Charpy V-notch toughness test, 
334 (UCRL-79762) 
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STEELS/ION COLLISIONS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 
STEELS/MANUFA\ RING 
Utilization of waste heat in steel plants, 2:60154 
STEELS/MATERIALS RECOVERY 
Magnetic separation: recovery of saleable iron and steel from 
-™unicipal waste, 2:60731 (PB-266114) 
STEELS/MICROSTRUCTURE 
Interrelations of compositions, transformation kinetics, 
neeeay and mechanical properties of alloy steels, 2:60329 
(LBL-6092) 
Microstructural features affecting fracture toughness of high 
strength steels, 2:60319 
STEELS/PHYSICAL RADIATION EFFECTS 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 
STEELS/QUAL CONTROL 
Experience with a novel crack-testing installation, 2:60714 (HB- 
9 


376) 
STEELS/STRESS CORROSION 
Corrosivity of solutions from evaporation of radioactive liquid 
wastes. Final report, 2:58508 (ARH-C-18) 
STEELS/THERMAL INSULATION 
Requirements for optimum foamed-in-place polyurethane 
insulating systems, 2:60630 
STEELS/W ED JOINTS 
Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: Volume II. Part II: Appendices 5-8, 2:60327 
(EPRI-NP-121(Vol.2)(Pt.2)) 
STELLARATOR TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Possibility of medium energy neutral beam injection into 
stellarator reactor, 2:61587 
STELLITE/DIFFUSION WELDING 
Self-welding evaluation of Stellite 6 and Stellite 156 in flowing 
sodium, 2:60397 (WARD-NA-3045-44) 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
STEM CELLS/RADIOSENSITIVITY 
Radiosensitivity of hemopoietic stem cells of mouse bone marrow 
in the course of prolonged exposure to radiation (Gamma 
radiation), 2:61061 
STIRLING CYCLE/TOTAL ENERGY SYSTEMS 
System analysis design.and proof-of-concept experiment of a total 
energy system. Quarterly progress report, 15 May 1976-15 
August 1976, 2:59943 (COO-2947-1) 
STIRLING ENGINES/ RESEARCH PROGRAMS 
Development of 40-150 kW Stirling engines in Sweden and their 
——> in mining equipment, total energy systems and road 
vehicles, 2:60184 (CONF-770430-P3(Draft)) 
Stirling engine program, 2:60185 (CONF-770430-P3(Draft)) 
STIRLING ENGINES/WORKING FLUIDS 
D-cycle vapor stirling engine, 2:60224 (CONF-770430-P3(Draft)) 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/ENVIRONMENTAL IMPACT 
STATEMENTS 


Strategic Petroleum Reserve. Supplement to final environmental 
impact statement for Bayou Choctaw salt dome (Louisiana), 
2:58346 (FEA/S-77/129) 

Strategic Petroleum Reserve. Draft supplement, final 
environmental impact statement, Bryan Mound salt dome 
(Texas), 2:58347 (FEA/S-77/211) 

STORAGE FACILITIES/OFFSHORE OPERATIONS 

Optimization of production and operational problems on 
Pazargad: world’s first giant offshore storage barge, 2:58352 

STORAGE FACILITIES/OPERATION 

Theoretical fundamentals of calculations and results of operation 
of the semi-commercial Gatchinskaja underground gas storage, 
2:58412 

STORAGE FACILITIES/PLANNING 

Underground storage of liquid and gaseous hydrocarbons with 
special consideration to public safety, regional planning, and 
environment protection, 2:58355 

STORAGE FACILITIES/SAFETY ENGINEERING 
New concepts for design of very large storage tanks, 2:58350 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
VEPP-2 


STORAGE RINGS/BEAM DYNAMICS 
Coupling impedance of a circular tube with periodically widened 


regions, 2:60763 (BNL-5061 1) 


STRENGTH (FRACTURE) 


Effective coupli.:g impedance and the microwave instability, 
2:60761 (BNL-50611) 

Longitudinal coupling impedance structure in terms of Green’s 
functions, 2:60764 (BNL-50611) 

Longitudinal coupling im ces in a periodically loaded guide 
above cut off, 2:60765 (BNL-50611) 

Single-bunch fongitudinal instability, 2:60762 (BNL-50611) 

STORAGE RINGS/ELECTRON COOLING 
Electron cooling for lestrians, 2:60783 (BNL-50611) 
STORAGE (SPE EL) 
See SPENT FUEL STORAGE 
STOVES/DESIGN 
Fireplace stove (Patent), 2:60087 
STRAIN GAGES/P' IRMANCE TESTING 

Development and testing of instrumentation sensors for sodium 
coolant systems, 2:59304 (CONF-760503-P2) 

Evaluation of metal-foil strain gages for cryogenic application in 
magnetic fields, 2:61763 (UCRI.79202) 

STRAND BREAKS/RADIOINDUCTION 

Viscosimetric study of x-irradiated DNA, 2:61017 

STRANGE PARTICLES/PARTICLE PRODUCTION 

Strange-particle cross sections from 7* p interactions at 10.3 

GeV/c, 2:61276 
STRATEGIC PETROLEUM RESERVE 

Strategic Petroleum Reserve. Supplement to final environmental 
impact statement for Bayou Choctaw salt dome (Louisiana), 
2:58346 (FEA/S-77/129) 

Strategic Petroleum Reserve. Draft supplement, final 
environmental impact statement, Bryan Mound salt dome 
(Texas), 2:58347 (FEA/S-77/211) 

STRATEGIC PETROLEUM RESERVE/LEGISLATION 

Amendment No. | to the Strategic Petroleum Reserve Plan. 
Hearing before the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Fifth Congress, First 
Session on the proposal by the Federal Energy Administration 
to accelerate the development schedule of the pepe 
petroleum reserve to store 500,000,000 barrels of oil by the end 
of 1980, June 9, 1977, 2:60023 

Strategic Petroleum Reserve Plan. Amendment No. 1. 
Acceleration of the development schedule. Energy action No. 
12, 2:58348 (FEA/S-71/225) 

STRATIFIED CHARGE ENGINES/DESIGN 

Two-cycle stratified-charge engine, 2:60167 (CONF-770430- 
P3(Draft)) 

Update of the direct injected stratificd charge rotary combustion 
engine developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 

STRATIFIED CHARGE ENGINES/EXHAUST GASES 

British Leyland experimental stratified charge engines, 2:60168 
(CONF-770430-P3(Draft)) 

Development status of the Volkswagen stratified charge engine, 
2:60166 (CONF-770430-P3(Draft) 

Modeling and evaluation of combustion process of a three-valve 
stratified charge engine, 2:60169 (CONF-770430-P3(Draft)) 

Two-cycle stratified-charge engine, 2:60167 (CONF-770430- 
P3(Draft)) 

Update of the direct injected stratified charge rotary combustion 
engine developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 

STRATIFIED CHARGE ENGINES/FUEL ECONOMY 

British Leyland =o stratified charge engines, 2:60168 
(CONF-770430-P3(Draft)) 

Development status of the Volkswagen stratified charge engine, 
2:60166 (CONF-770430-P3(Draft) 

Two-cycle stratified-charge engine, 2:60167 (CONF-770430- 
P3(Draft)) 

STRATIFIED CHARGE ENGINES/FUEL-AIR RATIO 

Operating with lean mixtures: a solution for the future, 2:60171 
(CONF-770430-P5(Draft)) 

STRATIFIED CHARGE ENGINES/MATHEMATICAL 

MODELS 

Modeling and evaluation of combustion process of a three-valve 
stratified charge engine, 2:60169 (CONF-770430-P3(Draft)) 

Se CHARGE ENGINES/PERFORMANCE 


Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770439-P5(Draft 
STRATIFIED CHARGE ENGINES/RESEARCH PROGRAMS 
Update of the direct injected stratified charge rotary combustion 
engine developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 
STRATOSPHERE/NITROUS OXIDE 
Stratospheric concentrations of N2O in July 1975, 2:61177 
STREAMER SPARK CHAMBERS 
Use of a streamer chamber to study particle-nuclei interactions, 


2:60806 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 





STREPTOCOCCUS/PERMEABILITY 


STREPTOCOCCUS/PERMEABILITY 
Postradiation permeability of Streptococcus faecalis membranes 
and submitochondrial particles of the rat liver to protons 
(Gamma radiation), 2:61025 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRING MODELS/REVIEWS 
Relz!i vistic strings and dual models of the strong interactions, 
1294 


STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/STRING MODELS 
Relativistic strings and dual models of the strong interactions, 
2:61294 
STRONG-COUPLING MODEL/INSTABILITY 
—e in a theory with strong coupling of vacuum reggeons, 
2:61313 
STRONTIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
STRONTIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
STRONTIUM/METABOLISM 
Nitrate absorption and strontium accumulation. Final report, 1 
August 1973-31 December 1976 (*Ca and ®Sr tracers in 
agricultural plants), 2:61013 (ORO-2410-41) 
STRONTIUM/ROOT ABSORPTION 
Nitrate absorption and strontium accumulation. Final report, | 
August 1973-31 December 1976 (*°Ca and ®Sr tracers in 
agricultural plants), 2:61013 (ORO-2410-41) 
STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
STRONTIUM 90/DOSIMETRY 
Quantitative autoradiography for the study of dose rates in 
biological objects following administration of strontium-90, 


STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Radiochemical analyses of game birds collected from the Hanford 
environs, 1971-1975 (®Sr, '°7Cs, ®©Zn, Co), 2:60875 (BNWL- 
2089) 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Containment of strontium fluoride at 800°C: supplemental 
screening tests (WESF-®SrOz), 2:58574 (BNWL-2259) 
STRONTIUM IONS/EMISSION SPECTRA 
72 a transitions in highly charged Cu- and Zn-like ions, 
76121 
STRUCTURAL BEAMS/MECHANICAL TESTS 
Elevated-temperature benchmark tests of simply supported beams 
and circular plates subjected to time-varying loadings, 2:59575 
(ORNL-5301) 
UCTURES 


(MECHANICS) 
See MECHANICAL STRUCTURES 


See FASTENERS 
STYRENE/SEPARATION PROCESSES 
—o ee of styrene from pyrolysis gasoline, 
SU-3 GROUPS/MATHEMATICAL OPERATORS 
Structural properties of the self-conjugate SU(3) tensor operators 
(Demoninator functions), 2:61555 
SUBBITUMINOUS COAL/CHEMICAL ANALYSIS 
Analyses of tipple and delivered samples of coal: collected during 
the period July 1975 through September 1976. Report of 
investigations, 2:57946 (PB-266884) 
SUBBITUMINOUS COAL/COMBUSTION PRODUCTS 
Emissions from residential and small commercial stoker-coal-fired 
boilers under smokeless operation. Final report Nov 1974-Sep 
1976, 2:57963 (PB-263891) 
SUBBITUMINOUS COAL/HEAT TRANSFER 
Heat and mass transfer through southwestern subbituminous coals 
(3 refs), 2:57883 (LA-UR-77-1341) 
SUBBITUMINOUS COAL/MASS TRANSFER 
Heat and mass transfer through southwestern subbituminous coals 
(3 refs), 2:57883 (LA-UR-77-1341) 
SUBBITUMINOUS COAL/PYROLYSIS 
Macroscopic sample effects on the pyrolysis of bituminous and 
subbituminous coals at underground coal gasification heating 
rates, 2:57859 (CONF-770652-10) 
PENETRATORS/USES 
Utilization of melting techniques for borehole wall stabilization 
Ui se geothermal well production systems), 2:58861 (LA- 
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SULFATES/AIR POLLUTION ABATEMENT 
Electrical energy conservation as a sulfur dioxide-sulfate air 
llution control strategy, 2:60855 
SULFATES/ENVIRONMENTAL IMPACTS 
Stone preservatives: methods of laboratory testing reliminary 
rformance criteria. Final report, 2:60842 (PB-2 od) 
SULFIDES/PHASE TRANSFORMATIONS 
High-pressure studies of soft mod:: transitions in solids, 2:60478 
SAND-77-1188C) 
SULFITES/CHEMICAL REACTIONS 
Formation and stability of sulfite species in aerosols, 2:60836 
(COO-2988-5) 
SULFOCYANIDES 
See THIOCYANATES 
SULFREEN PROCESS/OPERATION 
Sulfreen process experience at a River, 2:58279 
SULFUR/CHEMICAL REACTIO 
Regeneration of sulfated Soebe Bi a coal-fired FBC process 
by reductive decomposition of calcium sulfate in a fluidized bed 
(9 refs), 2:57957 
pg ge at are ' 9 ;, 
ulfur poisoning of catalysts. Quarterly progress report, 
jb me = > ch 1977, 2:57886 (PERC.0060-7) 
SULFUR/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
SULFUR/RECOVERY 
= — tail gas cleanup (Patent; Cold Bed Adsorption), 
2: 
Process for recovering sulfur from sulfur dioxide (Patent), 2:60851 
Removal of sulfur from carbonaceous fuel (Patent), 2:57848 
Sulfreen process experience at Ram River, 2:58279 
— _ optimization at Minnehik-Buck Lake gas plant, 
SULFUR/REMOVAL 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
December 9, 1976-March 8, 1977 (6 refs; Ni--Mo; Co--Mo), 
2:57844 (FE-2011-7) 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly be ory, January-March 1977 (2 refs; Co-Mo/SiO:- 
BLO. 2:57914 (ANL-77-38) 
Desulphurization of fossil fuels during combustion in fluidized 
beds of lime particles, 2:58020 
Liquefaction and desulfurization of coal using synthesis gas 
(Patent), 2:57915 
a aaa desulfurization of coal with the help of hydrogen, 
Optimization studies of various coal-conversion systems. Quarterly 
rt, October-December 1976 (13 refs), 2:57922 (FE-2274-3) 
SULFUR/SORPTION 
Regeneration of sulfated dolomite from a coal-fired FBC process 
by reductive decomposition of calcium sulfate in a fluidized bed 
(9 refs), 2:57957 
SULFUR/SPUTTERING 
Sputtering of adsorbed layers by ion bombardment (Cross 
sections, 100 to 1600eV), 2:60379 
SULFUR/X-RAY FLUORESCENCE ANALYSIS 
Determining the concentration of sulphur in coal (Patent), 2:57949 
SULFUR 32/ABUNDANCE 
Sulfur isotope variations in thermal and mineral waters, 2:58836 
SULFUR 34/ABUNDANCE 
Sulfur isotope variations in thermal and mineral waters, 2:58836 
SULFUR COMI UNDS/ABUNDANCE 
—— problems with the production of high-pressure sour gas, 


SULFUR COMPOUNDS/ECOLOGICAL CONCENTRATION 
Determination of atmospheric us and particulate sulfur 
compounds (Atmospheric sampling, calibration, and data 
rocessing), 2:60834 (BNL-23103) 
SUL DIOXIDE/ADSORPTION 
“— = process for the desulphurization of flue gases, 
SULFUR DIOXIDE/AEROSOL MONITORING 
Electrical aerosol analyzer: calibration and performance, 2:60835 
(COO-1248-52) 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 
Electrical energy conservation as a sulfur dioxide-sulfate air 
liution control strategy, 2:60855 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Analysis and simulation of recycle soz-lime slurry in TCA 
(turbulent contact absorber) scrubber system. Final report Jun 
74-Aug 76, 2:59004 (PB-266104) 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
- Effects of atmospheric pollutants on human physiologic function. 
Final rt 1 Jun 71-Jun 76, 2:61097 (PB-265846) 
SULFUR DIOXIDE/CHEMICAL REACTIONS 
Formation and stability of sulfite species in aerosols, 2:60836 
(COO-2988-5) 





DEC. 30, 1977 


SULFUR DIOXIDE/CORROSIVE EFFECTS 
Study of iron oxidation in sulfur dioxide atmospheres by means of 
the *°S radioisotope, 2:60401 
SULFUR DIOXIDE/DESULFURIZATION 
Process for recovering sulfur from sulfur dioxide (Patent), 2:60851 
SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 

Determination of atmospheric gaseous and particulate sulfur 
compounds (Atmospheric SO: sampling, calibration, and data 
processing), 2:60834 (BNL-23103) 

SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Formation and stability of sulfite species in aerosols, 2:60836 
(COO-2988-5) 

Regional air pollution impact: a dispersion methodology 
developed and applied to energy systems, 2:60839 (IIASA-RM- 
76-22) s 

SULFUR DIOXIDE/MONITORING 

Regional air pollution study: sulfur compounds and particulate 

size distribution inventory. Final report, 2:60849 (PB-266960) 
SULFUR DIOXIDE/PHOTOLYSIS 

Photochemistry of the SO2, 2-pentene system at 3660 A, 2:60561 

Photolysis of SO2 at 3130 A in the presence of cis- and trans-2- 
pentene, 2:60562 

SULFUR DIOXIDE/REMOVAL 

Evaluation of the General Motors’ double alkali SO. control 

system. Final report Mar 1974-Aug 1976, 2:57954 (PB-263469) 
SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR IONS/ENERGY-LEVEL TRANSITIONS 

Nonexponential decay profile of the 2 *S, state of He-like ions, 
2:61211 

SULFUR IONS/RANGE 

Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at a of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324- 

SULFUR ISOTOPES/ISOTOPE RATIO 
Sulfur isotope variations in thermal and mineral waters, 2:58836 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 

Survey of emissions control and combustion equipment data in 
industrial process heating. Final report Jun 1974-Nov 1975, 
2:60840 (PB-263453) 

SULFUR OXIDES/MOLECULAR STRUCTURE 

Normal coordinate analyses of the neutral COs and SO, 

molecules, 2:61207 
SULFUR TRIOXIDE/CHEMICAL REACTION YIELD 

Kinetic study of factors influencing SOs formation in a premixed 

laminar flame, 2:60589 
SULFUR TRIOXIDE/MONITORING 
Regional air pollution study: sulfur compounds and particulate 
size distribution inventory. Final report, 2:60849 (PB-266960) 
SULFURIC ACID/PRODUCTION 
Erga heads towards 1978 production date, 2:58467 
SULFURIC ACID/VAPOR CONDENSATION 

Theory of acid deposition and its application to the dew-point 

meter, 2:60588 
SUN 

See also SOLAR ATMOSPHERE 
SUN/ELECTROMAGNETIC RADIATION 

Ims directory of spacecraft and experiment scientific contacts, 
2:61166 (N-77-18181) 

SUN/RESEARCH PROGRAMS 
The astronomy spacelab payloads study: executive volume. 
Interim report, 2:61155 (N-77-20125) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR/THERMAL INSULATION 

Development program and major test results for thermal 
insulation used in presence of sodium vapors and aerosols, 
2:59287 (CONF-760503-P2) 

SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 

Progress in the development of gas-impregnated lapped plastic 
film insulation, 2:59025 (BNL-22365) 

SUPERCONDUCTING CABLES/ELECTRICAL PROPERTIES 

NbsSn conductors for ac power transmission: electrical and 

mechanical characteristics, 2:60322 (BNL-22962) 

SUPERCONDUCTING CABLES/FABRICATION 
New directions in fusion magnet development, 2:61765 

SUPERCONDUCTING CABLES/MECHANICAL 

PROPERTIES 

IvhsSn conductors for ac power transmission: electrical and 
mechanical characteristics, 2:60322 (BNL-22962) 

SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 

Cryogenic power transmission technology: cryogenic dielectrics. 

inal report, November 1, 1972-September 30, 1976, 2:59027 
(ORNL/TM-5941) 


SUPERCONDUCTING CABLES/TECHNOLOGY 
ASSESSMENT 


Cryogenic power transmission technology: cryogenic dielectrics. 
Final report, November 1, 1972-September 30, 1976, 2:59027 
(ORNL/TM-5941) 

SUPERCONDUCTING CABLES/THERMAL INSULATION 

Evolution of a cryogenic enclosure for a superconducting power 
transmission cable, 2:59026 (BNL-22702) 

SUPERCONDUCTING COILS/DESIGN 

10-Tesla pure tension superconducting toroidal field coil system 
design, 2:61768 

Conceptual design for an air-core superconducting polodial coil 
system for the experimental power reactor, 261772 

Orpus-1 - a pulsed superconducting solenoid, 2:61766 

co induction coil for a Doublet tokamak 
experimental fusion power reactor, 2:61773 

SUPERCONDUCT ING COILS/FABRICATION 

10-Tesla pure tension superconducting toroidal field coil system 
design, 2:61768 

New directions in fusion magnet development, 2:61765 

SUPERCONDUCTING COILS/SP. CATIONS 

10-Tesla pure tension superconducting toroidal field coil system 
design, 2:61768 

Designing superconducting toroidal field windings for a fusion- 
driven actinide burner, 2:61769 

Superconducting induction coil for a Doublet tokamak 
experimental fusion power reactor, 2:61773 

SUPERCONDUCTING COMPOSITES/MAGNETIC FIELDS 

Experimental and theoretical approach of current distributions 

and losses in superconducting composites for fusion magnets, 


2:61767 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING DEVICES/COOLING 
Refrigeration for small superconducting devices, 2:60614 (AED- 
Conf-76-559-005 
SUPERCONDUCTING GENERATORS/MAGNETIC FIELDS 
Three-dimensional analytical calculation of the magnetic field of 
the stator-winding in a turbogenerator with superconducting 
field winding, 2:60619 
SUPERCONDUCTING GENERATORS/POWER 
CONDITIONING CIRCUITS 
High power study - power conditioning. Final report Jun 75-Jan 
76, 2:60069 (AD-A-038724) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/CONSTRUCTION 
MX magnet system, 2:61775 
SUPERCONDUCTING MAGNETS/DESIGN 
Design study of superconducting magnets for a combustion 
magnetohydrodynamic (MHD) generator, 2:60071 (N-77-20886) 
Design study of toroidal magnets for tokamak experimental power 
reactors (NbTi alloys), : 61762 (ORO-5152-1) 
MX magnet system, 2:6177 
Superconducting magnet system U-25 MHD facility, 2:60074 
Test results of tokamak-7 superconducting magnet system (sms) 
sections, 2:61774 
SUPERCONDUCTING MAGNETS/ELECTRONIC CIRCUITS 
High current power leads for tokamak fusion reactor 
superconducting magnets, 2:61761 (GA-A-14503) 
SUPERCONDUCTING MAGNETS/FABRICATION 
New directions in fusion magnet development, 2:61765 
SUPERCONDUCTING MAGNETS/HELIUM DILUTION 
REFRIGERATION 
Preliminary study of the superconducting toroidal magnet for 
fintor 1 reactor, 2:61771 
SUPERCONDUCTING MAGNETS/INSTALLATION 
Test results of tokamak-7 superconducting magnet system (sms) 
secticns, 2:61774 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELD 
CONFIGURATIONS 
Test results of tokamak-7 superconducting magnet system (sms) 
sections, 2:61774 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELDS 
Experimental and theoretical approach of current distributions 
ey a in superconducting composites for fusion magnets, 
2:61 
SUPERCONDUCTING MAGNETS/MECHANICAL 
STRUCTURES 


Structural aspects of superconducting fusion magnets, 2:61757 
(BNL-22698) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
Design study of toroidal magnets for tokamak experimental power 
reactors (NbTi alloys), 2:61762 (ORO-5152-1) 





SUPERCONDUCTING MAGNETS/SHIELDING 


SUPERCONDUCTING MAGNETS/SHIELDING 
Radiation considerations for superconducting fusion magnets, 
2:61758 (CONF-770649-6) 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 
Structural analysis of an MHD superconducting magnet, 2:60073 
SUPERCONDUCTING MAGNETS/STRESSES 
Evaluation of metal-foil strain gages for cryogenic application in 
magnetic fields, 2:61763 (UCRL-79202) 
Stress limitations on superconducting magnet performance, 
2:60615 (BNL-22941) 
SUPERCONDUCTING MOTORS/DESIGN 
Dynamoelectric machine with a superconductive field winding 
that can operate in either a synchronous or an asynchronous 
mode (Patent), 2:60617 
SUPERCONDUCTING MOTORS/ELECTRIC CONTACTS 
Liquid metal current collectors for high-speed rotating machinery, 
2:60616 (CONF-760503-P2) 
SUPERCONDUCTING WIRES/ENERGY LOSSES 
Losses in filament superconductors in magnetic fields varying with 
time, 2:59028 
SUPERCONDUCTING WIRES/TENSILE PROPERTIES 
Evaluation of large, multifilament NbsSn conductors with a new 
12-Telsa tensile test apparatus, 2:60332 (UCRL-79192) 
SUPERCONDUCTIVITY/MATHEMATICAL MODELS 
Biannual report on theoretical aspects of superconductor 
behavior, 2:61531 (UCR-34P233X1) 
SUPERCONDUCTIVITY/ONE-DIMENSIONAL 
CALCULATIONS ' 
Behavior of a Coulomb superconductor with inverse distribution 
in a magnetic field (Ginzburg-Landau theory), 2:61535 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Biannual report on theoretical aspects of superconductor 
behavior, 2:61531 (UCR-34P233X1) 
SUPERCONDUCTIVITY/STIMULATION 
Mechanism of superconductivity stimulated by microwave 
radiation, 2:60621 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/CURRENT DENSITY 
Critical state stability in superconductive systems, 2:60620 
SUPERCONDUCTORS/ELECTRIC POTENTIAL 
Magnetic forces at the surface of a superconductor, 2:61536 
SUPERCONDUCTORS/FABRICATION 
Method for preparing superconductors (Patent), 2:60283 
Method for the manufacture of a superconductor (Patent; NbsSn 
and V3Gp), 2:60277 
SUPERCONDUCTORS/INTERMEDIATE STATE 
Contribution to the theory of the structure of the intermediate 
state of a superconductor, 2:61534 
SUPERCONDUCTORS/IRRADIATION PROCEDURES 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, BPNL wire-foil packet, and ORNL magnesium oxide 
crystal, 2:61505 (UCID-17528) 
SUPERCONDUCTORS/MAGNETIC FIELDS 
Magnetic forces at the surface of a superconductor, 2:61536 
SUPERCONDUCTORS /PAIRING INTERACTIONS 
Interband transitions and the possibility of current states in 
systems with electron-hole pairing, 2:61533 
SUPERCONDUCT: ORS/PARAMAGNETISM 
Superconductivity in crystals without symmetry centers, 2:61540 
SUPERCONDUCTORS /SPIN-SPIN RELAXATION 
Effect of magnetic field on the fluctuation growth of the nuclear 
spin relaxation rate in superconductors, 2:61538 
SUPERCONDUCTORS /STABILITY 
Critical state stability in superconductive systems, 2:60620 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPEROXIDE RADICALS 
See PERHYDROXYL RADICALS 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/DESIGN 
Development of a new flexible roadway support consisting of steel 
tubes with concrete filling, 2:57986 
SUPPORTS/PERFORMANCE TESTING 
Effect of steam oxidation on the tensile strength of HTGR 
structural graphites, 2:59213 (BNL-NUREG-23000) 
SURFACE AIR 
See also AIR 
SURFACE AIR/RADIATION MONITORING 
Intracavity selective absorption spectroscopy as an analytical 
m0 for iodine radioisotope detection, 2:60859 (SAND-76- 
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SURFACE AIR/TEMPERATURE GRADIENTS 
Global transport processes and interactions with trace 
constituents. Annual progress report, | July 1976-30 September 
1977 (Sea surface temperatures of Atlantic and Pacific 
in relation to air temperature changes; effects of fossil fuel CO» 
on air temperature), 2:61 126 (COO-2195-29) 
SURFACE iG/COST 
Coal as fuel for Barrow, Alaska: a preliminary study of mining 
costs, 2:58022 (PB-266766) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Assessment of water —_— impacts of a western coal mine (10 
refs), 2:57961 (CONF-770210-7) 
SURFACE MINING/ENVIRONMENTAL IMPACTS 
Politics of environmental reform: controlling Kentucky strip 
mining (Book), 2:59919 
SURFACE MINING/GOVERNMENT POLICIES 
Economic impact of back-to-contour reclamation of surface coal 
mines in Appalachia: the TVA Massengale Mountain project. 
Final report, 2:57960 (ARP-50) 
Politics of environmental reform: controlling Kentucky strip 
mining (Book), 2:59919 
SURFACE MINING/LAND RECLAMATION 
Economic impact of back-to-contour reclamation of surface coal 
mines in Appalachia: the TVA Massengale Mountain project. 
Final report, 2:57960 (ARP-50) 
Reclamation of western surface mined lands. Workshop 
i Fort Collins, Colorado, March 1-3, 1976, 2:60882 


Research and development priorities: surface _r reclamation. 
Volume II. Executive summary. Final report, 2:57975 (PB- 


266787) 
SURFACE MINING/LEGISLATION 

Surface Mining Control and Reclamation Act of 1977. Conference 
report to accompany H.R. 2 submitted to the 95th Congress, 
First Session, 2:60012 

SURFACE MINING/MINING EQUIPMENT 

Mining machinery and equipment, Brazil. Foreign market survey 
report, 2:57970 (DIB-77-07-514) 

Mining of coal deposits with several synclinal type seam 
exemplified by open-cast mine South Syncline Tito mines 
Kreka-Banovici --Tuzla (3 refs.), 2:57995 

SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
SEAS 
SURFACE WATERS/RADIONUCLIDE MIGRATION 

Effect of the pollutant burden of waters on the behavior of 
radionuclides, 2:60927 (BNWL-tr-238) 

SURFACE WATERS/TEMPERATURE GRADIENTS 

Global transport processes and interactions with trace 
constituents. Annual progress report, 1 July 1976-30 September 
1977 (Sea surface temperatures of Atlantic and Pacific Oceans 
in relation to air temperature changes; effects of fossil fuel CO2 
on air temperature), 2:61126 (COO-2195-29) 

SURFACE WATERS/WATER QUALITY 
Assessment of water quality impacts of a western coal mine (10 
refs), 2:57961 (CONF-770210-7) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS/PERFORMANCE TESTING 
Surfactant waterflooding, 2:58184 
SURRY POWER STATION UNIT-1 


See SURRY-2 REACTOR 
SURRY-1 REACTOR/REACTOR OPERATION 
Impact of reduced hot channel factor limits on the operation and 
the reload core design and licensing of the Surry 1 and 2 
reactors, 2:59189 
SURRY-2 REACTOR/REACTOR OPERATION 
Impact of reduced hot channel factor limits on the operation and 
the reload core design and licensing of the Surry 1 and 2 
reactors, 2:59189 
SURVIVAL CURVES/BIOLOGICAL RADIATION EFFECTS 
Therapeutic effect of exogenous DNA as function of dosage given 
to irradiated mice (Gamma radiation), 2:61047 
SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 
Radioprotective Lag of eee after administration of 
antihypoxic agents (Mice, rats, dogs, gamma radiation), 2:61053 
SWEDEN/ ELECTRIC POWER saline 
Application of mathematical programming to electric power 
system expansion planning (Thesis). 2:60034 (NP-22368) 
SWEDEN/ENERGY CONSUMPTION 
Comparison of residential and commercial energy use in the 
United States and Sweden, 2:60048 
SWEDEN/NUCLEAR INDUSTRY 
Transfer of nuclear technology: experience of an R and D 
organization in a small country, 2:59473 
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SWEDEN/REACTOR TECHNOLOGY 
Practical NG POOL! to the transfer of nuclear technology, 2:59519 
SWIMMING POOLS 
Solar energy, swimming pool heaters, and the energy crisis (Use 
of covered —s pools as solar collector and for heat 
storage), 2:58781 
SWIMM MING POOLS/SOLAR HEATING 
System performance of first residential solar installation in 
pay a Virginia, USA (retrofitted indoor swimming 


pool), 2:58 
SWIMMING POOLS/SOLAR WATER HEATERS 
Shenandoah Solar Community Center, 2:58718 
SWITCHES/SURFACE CONTAMINATION 
Identification of an electro-mechanical assembly contamination 
problem, 2:60624 (BDX-613-1625(Rev.)) 
SWITCHING CIRCUITS 
avo relay matrix system, 2:60725 (SAND-77- 
8 1)) 
SWITCHING CIRCUITS/TEMPERATURE MONITORING 
Isolated reference-free temperature monitor for high voltage 
equipment (For process transformers and switchgear in gaseous 
diffusion plants), 2:60818 (GAT-869) 
SWITZERLAND/GEOLOGICAL SURVEYS 
Heat flow, heat production, and crustal dynamics in the Central 
Alps, Switzerland, 2:58883 
SWITZERLAND/HEAT FLOW 
Heat flow, heat production, and crustal dynamics in the Central 
Alps, Switzerland, 2:58883 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYNTHANE PROCESS/FLOWSHEETS 
“New” coal gasification technology (9 refs), 2:57912 
SYNTHESIS GAS 
Liquefaction and desulfurization of coal using synthesis gas 
(Patent), 2:57915 
SYNTHESIS GAS/MANUFACTURING 
Gas manufacturing practice and refuse gasification (16 refs.), 


2:57902 
SYNTHESIS GAS/PRODUCTION 
Gas manufacturing practice and refuse gasification (16 refs.), 
57902 


SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/ECONOMICS 
Supply and demand of fuel sources for automobiles, 2:60135 
SYNTHETIC FUELS/FORECASTING 
Some geological and political considerations regarding future 
production of domestic fossil fuel energy resources, 2: 7 
(CONF-760744- 
SYNTHETIC FUELS/MEETINGS 
Proceedings of the synthetic hydrocarbons conference, 2:60028 
SYNTHETIC FUELS/PRODUCTION 
Alcohols at gaseous fuels from biomass, 2:60261 (CONF-770430- 
P2(Draft)) 
SYNTHETIC FUELS/SYNTHESIS 
Synthetic carbonaceous fuel and feedstock using nuclear power, 
air, and water (COz from atmosphere and ocean reacting with 
Hz to produce MeOH and then gasoline), 2:58600 
SYNTHETIC FUELS INDUSTRY/ECONOMICS 
General energy setting for synthetic fuels, 2:58594 
SYNTHETIC FUELS INDUSTRY/SOCIO-ECONOMIC 
FACTORS 
Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Final report, January 
1975-December 1976, 2:57917 (FE-1752-22) 
SYNTHETIC PETRULEUM/ENERGY SUPPLIES 
Future transportation fuels: optimization of the vehicle-fuel- 
refinery system, 2:58260 
SYNTHETIC PETROLEUM/HYDROCRACKING 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils. Phase II. Final report 24, Jan 1975-24 Apr 
1976, 2:58429 (AD-A-036190) 
SYNTHETIC PETROLEUM/PRODUCTION 
H-Coal process for producing liquid hydrocarbons, 2:57933 
SYNTHOIL PR 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
December 9, 1976-March 8, 1977 (6 refs; Ni--Mo; Co--Mo), 
2:57844 (FE-2011-7) 
Low-temperature pyrolysis of synthoil centrifuged solids (5 refs), 
2:57935 (PERC/TPR-77-1) 
SYNTHOIL PROCESS/CATALYSTS 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly ey January-March 1977 (2 refs; Co-Mo/SiO2- 
AlkOs), 2:57914 (ANL-77-38) 


TANTALUM CARBIDES/CREEP 


SYNTHOIL PROCESS/HEAT TRANSFER 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO2- 
AleOs), 2:57914 (ANL-77-38) 
SYNTHOIL PROCESS/PILOT PLANTS 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO»- 
AlsOs), 2:57914 (ANL-77-38) 
SYNTHOIL PROCESS/RESEARCH PROGRAMS 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, January-March 1977 (2 refs; Co-Mo/SiO2- 
AlsOs), 2:57914 (ANL-77-38) 
SYNTHOIL PROCESS/RESIDUES 
Gasification of residual materials from coal liquefaction. 
Evaluation of synthoil centrifuge underflow as feedstock to 
Texaco Coal Gasification Process. Final report on Type I 
laboratory test, 2:57873 (FE-2247-5) 
SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
Gamma prior distribution selection for Bayesian analysis of failure 
rate and reliability, 2:61831 (LA-6879-MS) 


T 


TACHYONS 
(Hypothesized particles that travel faster than the velocity of light; 
they have an imaginary rest mass.) 
TACHYONS/COSMIC RADIATION 
Search for tachyonomonopoles in cosmic rays (Upper limits), 
2:61260 (COO-2114-24) 
TACHYONS/ELECTRODYNAMICS 
Search for tachyonomonopoles in cosmic rays (Upper limits), 
2:61260 (COO-2114-24) 
TADPOLES 
See LARVAE 
TANKER SHIPS/CONSTRUCTION 
Establishment of construction technique of Hitachi Zosen type 
independent prismatic LNG tank in Innoshima Shipyard, 
2:58400 
TANKER SHIPS/FUEL ECONOMY 
Fuel conservation programs for seagoing vessels, 2:58321 
TANKER SHIPS/OPERATION 
Marine transportation of crude oil and products, 2:58323 
TANKS/SPACE CHARGE 
Estimation of space charge and field strength in tanks during top 
filling with electrostatically changeable fuels, 2:58324 
TANKS/THERMAL INSULATION 
Requirements for — foamed-in-place polyurethane 
insulating systems, 2:60630 
TANTALUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
TANTALUM/PHYSICAL RADIATION EFFECTS 
Microstructure and swelling of neutron irradiated tantalum, 
2:60419 
TANTALUM/PROTECTIVE COATINGS 
Coating of metals with titanium diboride by chemicai vapor 
deposition, 2:60431 (SAND-77-0363C) 
TANTALUM 181 TARGET/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
TANTALUM 182/BETA-MINUS DECAY 
High-counting rate 4B-y coincidence system, 2:60792 (BNL- 
NCS-22500) 
K conversion coeffients of y-rays above 800 keV from **?Ta 
decay, 2:61397 (BNL-NCS-22500) 
TANTALUM 184/ENERGY LEVELS 
Nuclear data sheets for A= 184, 2:61396 
TANTALUM ALLOYS/CASTING 
Process for making ceramic molds 7 a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 
7 


2:60278 
TANTALUM ALLOYS/GAS TUNGSTEN-ARC WELDING 
Elevated-temperature fatigue characterization of transition joint 
weld metal and composite material in support of LMFBR steam 
generator development, 2:60268 (CONF-770524-3) 
TANTALUM CARBIDES/CREEP 
Creep and rupture of an advanced fiber strengthened eutectic 
composite superalloy, 2:60468 





TANTALUM OXIDES/CRYSTAL STRUCTURE 


TANTALUM OXIDES/CRYSTAL STRUCTURE 
Flux-synthesis and luminescence of compounds of the Y2O3-TazO; 
system, 2:60438 : 
TANTALUM OXIDES/PHASE TRANSFORMATIONS 
Mixed valence europium perovskites in the system Eu-Ta-O, 
2:60451 
TANTALUM OXIDES/SYNTHESIS 
Flux-synthesis and luminescence of compounds of the YzO3-Ta2Os 
system, 2:60438 
TAR SANDS 
See OIL SANDS 


P 
(Tributyl phosphate.) 
TBP/RADIOLYSIS 
Alpha radiolysis of tributy] phosphate: effect of diluents, 2:60563 
(ARH-ST-153 
TECHNETIUM 100/ENERGY LEVELS 
Neutron capture cross section measurements of **Tc up to 80 keV 
(Neutron resonances), 2:61388 (BNL-NCS-22500) 
TECHNETIUM 95/BETA-PLUS DECAY 
Cluster-vibrational-field model for * Mo and levels populated in 
the decay of *Tc/sup m ,g/, 2:61381 
TECHNETIUM 99 TARGET/NEUTRON REACTIONS 
Neutron capture cross section measurements of *°Tc up to 80 
keV, 2:61388 (BNL-NCS-22500) 
TECHNOLOGY ASSESSMENT 
Role of the technical service contracting industry in the energy 
program (Provides scientific, technical, and technically related 
services), 2:59873 
TECHNOLOGY ASSESSMENT/ENERGY MODELS 
Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 
TECHNOLOGY ASSESSMENT/GOVERNMENT POLICIES 
Government contracting: industry experiences, 2:59901 
TECHNOLOGY ASSESSMENT/SIMULATION 
Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 
TECHNOLOGY TRANSFER 
See also COMMERCIALIZATION 
TECHNOLOGY TRANSFER/MANAGEMENT 
= reporting of Federal research and development resources 
lied to innovation. Final report, 2:59932 (PB-266765) 
OLOGY UTILIZATION 
See also COMMERCIALIZATION 
TECHNOLOGY ee SOURCE 
oe ne te 


-technology ~ community, 2:59906 
NOLOGY UTILIZATION/MEETINGS 
= technology IV: confronting reality, 2:59997 
TECHNOLOGY UTILIZATION/ EGULATIONS 
Regulating for new technology, 2:60001 
INICS/GRAVITY SURVEYS 
Gravity survey in the Tanzawa mountains, 2:58827 
TEFLON/OPTICAL PROPERTIES 
— FEP fluorocarbon film for flat plate solar collectors, 
2:58766 
TEFLON/PHYSICAL RADIATION EFFECTS 
Testing of typical spacecraft materials in a simulated substorm 
a (1 nA/cm? of 2- to 20-keV electrens), 2:60502 (N- 
77- ) 
TELEPHONES/POWER SUPPLIES 
Improvement of lead-acid battery maintenance, 2:59847 
PE COUNTERS/PARTICLE IDENTIFICATION 
Position sensitive AE-E tel , 2:60788 
TELLURIUM/HEALTH H. DS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
TURE COEFFICIENT/MEASURING METHODS 
At-power measurements of nae er coefficients and isothermal 


tem) ture coefficients yah R), ha oy 
TEMPERATURE EFFECTS 


Accelerated aging in saasticbenen ae (Synergistic 
effects of thermal and radiation environments on Bacillus 
subtilis), 2:61021 (SAND-77-0511C) 

VALLEY AUTHORITY 
ae of electric heating in the TVA area (Period 1961-1974 
projection to 1985), 2:60035 (ORNL/CON-12) 
TENNESSEE VALLEY AUTHORITY/HEAT PUMPS 
Third annual energy conservation management conference, 


2: 
TENNESSEE VALLEY AUTHORITY/NUCLEAR POWER 
PLANTS 


Quality assurance pe ee descri _— for the design, 
construction, and 


operation of TVA nuclear power plants, 


2:59413 (TVA-TR-75-1(Rev.2)) 
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TERBIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
TERBIUM 148/NUCLEAR STRUCTURE 
Nuclear data sheets for A = 148, 2:61382 
TERBIUM 150/INTERNAL CONVERSION 
Negative-parity yrast states in °°Gd, 2:61398 
TERBIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Magnon component of the resistivity in single-crystal terbium- 
yttrium alloys, 2:60376 
TERBIUM NITRATES/CHEMICAL REACTION KINETICS 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. 3. The rare 
earth nitrates, 2:60540 
TERBIUM OXIDES/PHASE TRANSFORMATIONS 
Chemical hysteresis in phase reactions in fluorite-related systems: 
the reactions PrO; 7:4(i) + 0.03202 PrO; 278({) and TbO; 714(i) 
TbO; 500 (phi) + 0.10702, 2:60449 
TERBIUM TELLURIDES/CHEMICAL PROPERTIES 
Crystal growth and phase studies in ternary rare earth (Ln) 
tellurides, 2:60285 
TERMINAL FACILITIES 
See also DEEP WATER OIL TERMINALS 
LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/DESIGN 
Methodology for the design of urban transportation interface 
facilities. Final technica’ al report, January 1976-December 1976, 
2:60130 (DOT-TST-77 
TERMINAL FACILITIES/ENERGY CONSERVATION 
Marine vapor recovery: an energy issue, 2:58288 
TERMINAL FACILITIES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final environmental impact statement for the construction and 
operation of an LNG import terminal at Staten Island, New 
York. Docket Nos. CP73-47 - Eascogas Lng, Inc., CP73-88 - 
Eascogas Lng, Inc., CP73-132 - Distrigas Corporation, CP73- 
148 - Dstrigas Pipeline een CP73-230 - Distrigas of 
New York Corporation, CP74-122 - Distrigas of New York 
Corporation. Volume 1, 2:58411 (PB-266344) 
TERMINAL FACILITIES/ENVIRONMENTAL IMPACTS 
Analysis of the alternatives available for the transportation and 
disposition of Alaskan North Slope crude oil. executive 
summary draft. (In excess of West Coast demand), 2:58312 (PB- 
265 984) 
AL BACKGROUND 
See BACKGROUND RADIATION 
ECOSYSTEMS/BIOLOGICAL RADIATION 


Response of a forest ecotone to ionizing radiation. Pro 
October 15, 1976-October 14, 1977, 2:61029 ee ca 33) 
TERRESTRIAL ECOSYSTEMS/CONTAMINATIO: 
Continued studies of long-term ecological effects of - to 
uranium, 2:60877 (LA-6742) 
TEST FACILITIES/MEASURING INSTRUMENTS 
Safety Research Program for Light Water Reactors. Technical 
report 2: BMFT support project RS 0036 B. Reflooding 
experiments with regard to primary circuits (PKL) 
instrumentation of experimental setup, 2:59801 (LA-tr-77-39) 
TEST FACILITIES, EWS 
Study of transmission and distribution laboratory facilities. Final 
report, 2:59019 (EPRI-327) 
TEST FACILITIES/SPECIFICATIONS 
Profiles of facilities used for FBR research and testing, 2:59332 
(IWGFR-13) 
INE/BIOLOGICAL EFFECTS 
Action of adenosine 3’,5'-phosphate in Chinese hamster ovary 
cells, 2:60977 
TEXACO GASIFICATION PROCESS/CHEMICAL 
FEEDSTOCKS 


Gasification of residual materials from coal liquefaction. 
Evaluation of H-coal syncrude vacuum tower bottoms as 
feedstock to Texaco Coal Gasification Process. Final report on 
Type I laboratory test, 2:57870 (FE-2247-2) 

Gasification of residual materials from coal liquefaction. 
Evaluation of H-coal settler stripped u w as feedstock to 
Texaco Coal Gasification Process. Final report on Type I 
laboratory test, 2:57871 (FE-2247-3) 

Gasification of residual materials from coal liquefaction. Quarterly 
report, January-March 1977, 2:57872 (FE-2247-4) 

Gasification of residual materials from coal liquefaction. 
Evaluation of synthoil centrifuge underflow as feedstock to 
Texaco Coal Gasification Process. Final report on Type I 
laboratory test, 2:57873 (FE-2247-5) 

Gasification of residual materials from coal liquefaction 
Evaluation of vapor stripper bottoms from the USS Clean Coke 
Hydrogenation Seseens as feedstock to the Texaco Coal 
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Gasification Process. Final report on Type I laboratory test, 
2:57874 (FE-2247-6) 
TEXAS/CONTINENTAL SHELF 
Textural distributidn of sea-floor sediments, south Texas Outer 
Continental Shelf, 2:58068 
TEXAS/ENERGY CONSERVATION 
City of Austin, Energy Conservation Commission first annual 
report, 2:59948 (NP-222! 
TEXAS/GEOPRESSURED SYSTEMS 
Geopressured geothermal prospects in Frio formation of Texas 
Gulf Coast: ideal versus actual models (250° to 330°F fluid 
temperature and 18 to 20 md permeability in Frio formation), 
2:58803 
Test site for geopressured geothermal well: Frio sandstone. Texas 
Gulf Coast, 2:58792 
TEXAS/GEOTHERMAL EXPLORATION 
Test site for geopressured geothermal well: Frio sandstone. Texas 
Gulf Coast, 2:58792 
TEXAS/URANIUM DEPOSITS 
Borehole geophysical investigations in the South Texas uranium 
district, 2:58457 
TEXAS/URBAN AREAS 
Energy Conservation Commission report, February 1, 1975- 
January 31, 1977, 2:59965 
TFR TOKAMAK/BEAM CURRENTS 
Beam intensity distributions in neutral beam injection systems, 
2:61782 
TFR TOKAMAK/IMPURITIES 
Impurity behaviour, radiation losses and wall effects in the T.F.R. 
machine, 2:61748 
TFR TOKAMAK/PHOTONUCLEAR REACTIONS 
Observation of photonuclear processes in the TFR tokamak, 
2:61622 
THALLIUM/FORBIDDEN TRANSITIONS 
Calculation of parity violating effects in the 6?P/sub 1/2/-7?P/ 
sub 1/2/ forbidden M1 transition in thallium (E1 amplitude, 
circular dichroism, parity violation, hyperfine structure), 
2:61304 (LBL-6237) 
THALLIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
THALLIUM 189/ELECTRON CAPTURE DECAY 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
THALLIUM 191/ELECTRON CAPTURE DECAY 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, 3, 7, multipolarities), 2:61395 
(TID-27710) 
THALLIUM 193/ELECTRON CAPTURE DECAY 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
THALLIUM 195/BETA-PLUS DECAY 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
THALLIUM 195/ELECTRON CAPTURE DECAY 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
THALLIUM 197/ELECTRON CAPTURE DECAY 
Decay scheme studies of neutron-deficient odd-mass thallium 
isotopes and the systematics of the odd-mass mercury levels 
(Branching ratios, log ft values, J, 7, multipolarities), 2:61395 
(TID-27710) 
THALLIUM 197/ENERGY LEVELS 
Nuclear data sheets for A= 197, 2:61406 
THALLIUM 198/ENERGY LEVELS 
Nuclear data sheets for A= 198, 2:61409 
THALLIUM ALLOYS/CORROSION 
M ium and magnesium alloys as anodes in electrochemical 
kaline-electrolyte power sources, 2:60082 
THERMAL COLUMNS/COOLING 
Conduction heat loss scaling in open field line geometries, 2:61558 
THERMAL CONDUCTION 


(Heat transfer by conduction.) 
THERMAL CONDUCTION/COMPUTER CODES 
HEATINGS: an IBM 360 heat conduction program, 2:60696 
(ORNL/CSD/TM-15) 


THERMAL POWER PLANTS/REVIEWS 


THERMAL CONDUCTION/NUMERICAL SOLUTION 
HEATINGS: an IBM 360 heat conduction program, 2:60696 
(ORNL/CSD/TM-15) 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Effect of a steam electric generating station on the emergence 
timing of Mayfly, Hexagenia bilineata (Say), 2:61073 (CONF- 
770830-1) 
Thermoregulation and temperature relatic 
other large ectotherms veo therm ., . 
Annual Lae jm report, 1 July 1976-30 September 1977 
(Ecolo: Par Pond, Savannah River Reservation), 2:60929 
(COO- 30 2-13) 
THERMAL EFFLUENTS/HEAT TRANSFER 
Heat transfer from thermal effluent, 2:59654 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Energy a -boiler tank using salt fusion and heat piping 
(Patent), 2:59825 
Thermal storage apparatus (Patent), 2:59826 
THERMAL ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
Role of the heat storage well in future U.S. energy systems, 
2:59824 (GE-76TMP-27) 
THERMAL INSULATION. 
Thermal insulation structure, 2:59609 
THERMAL INSULATION/DESIGN 
Evolution of a cryogenic enclosure for a superconducting power 
transmission cable, 2:59026 (BNL-22702) 
THERMAL INSULATION/INSTALLATION 
Requirements for optimum foamed-in-place polyurethane 
insulating systems, 2:60630 
THERMAL INSULATION/MARKET 
oy refit kit for domestic water heaters, 2:60107 (TID- 
4 


) 
THERMAL INSULATION/PERFORMANCE 

Aerial thermal scanner data for monitoring rooftop temperatures, 
2:60104 (NP-22245) 

Detecting structural heat losses with mobile infrared 
Se: Part I. Description of technique, 2:60105 (NP- 

) 

Detecting structural heat losses with mobile infrared 
moe Part I. Description of technique, 2:60105 (NP- 
22268 

THERMAL INSULATION/PERFORMANCE TESTING 

Evolution of a cryogenic enclosure for a superconducting power 

transmission cable, 2:59026 (BNL-22702) 
THERMAL POWER PLANTS 

See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR POLLUTION 

ABATEMENT 

Formation of sulfuric anhydride and nitroger 
under variable operating conditions, 2:5 

THERMAL POWER PLA /COOLING PONDS 

Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Third quarterly progress report, March 1-June 1, 
1977, 2:58947 (COO-4114-3) 

THERMAL POWER PLANTS/COOLING TOWERS 

User's manual for the IIHR model of dry-wet cooling tower 
economics, 2:58948 (ITHR-181) 

Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Third a progress report, March 1-June 1, 
1977, 2:58947 (COO-4114-3) 

THERMAL POWER PLANTS/DESIGN 

Power plant with a closed cycle comprising a gas turbine and a 

work gas coolin —_ an er ( —_. ee $5894 
THERMAL POWE ER PL INMENTAL 

Buoyant plume rise in eal cepheri homer 2:60861 

Introductory remarks, 2:61076 (CONF-770501-3) 

Social values and environmental assessment in thermal power 
plant siting, 2:60942 (BNWL-SA-6065) 

THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 

Determining the ecological effects of power plant cooling, 2:60032 
(CONF-760744-) 

THERMAL POWER PLANTS/FEEDWATER 

Optimal corrective feedwater treatment for supercritical power 

generating units, 2:58991 
THERMAL POWER PLANTS/MODIFICATIONS 
Extension of the power plant franken 1 for two additional block, 


: 3 
THERMAL POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Wide load range system for transferring turbine or plant operation 
between computers in a multiple computer turbine and power 
lant control system (Patent), 2:58949 
THERMAL POWER PLANTS/RELIABILITY 
Calculation of the reliability of thermai diagrams of heat-and- 
wer plants, 2:58946 
THERMAL POWER PLANTS/REVIEWS 
Electric power economy, 2:58942 


2 Oxides in boilers 





THERMAL POWER PLANTS/SITE SELECTION 


THERMAL POWER Sg ga SELECTION 
Electric power economy, 2:5894, 
Social values and poe coe assessment in thermal power 
plant siting, 2:60942 (BNWL-SA-6065) 
THERMAL POWER PLANTS/SOCIO-ECONOMIC FACTORS 
Social values and environmental assessment in thermal power 
lant siting, 2:60942 (BNWL-SA-6065) 
THERMAL POWER PLANTS/STEAM TURBINES 
Engineering design of steam turbine condensers, 2:58987 
THERMAL POWER PLANTS/VALVES 
Valves for thermal power stations. Pt. 2, 2:59599 
THERMAL PCWER PLANTS/WASTE HEAT UTILIZATION 
Role of the heat storage well in future U.S. energy systems, 
2:59824 (GE-76TMP-27) 
THERMAL POWER PLANTS/WATER REQUIREMENTS 
Reclamation research in the seventies. Research report, 2:60932 
(PB-266257) 
THERMAL SHIELDS/HEAT TRANSFER 
Transient analysis of a permeable thermal barrier system, 2:59249 
THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/CHEMICAL COMPOSITION 
Sulfur isotope variations in thermal and mineral waters, 2:58836 
THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Metal-bearing potential of the acid sulphate-chloride thermal 
springs (hydrotherms) in the Kuril Islands, 2:58831 
ERMAL WATERS/ABUNDANCE 
pH-value, and iron, copper, zinc, and lead content of the soil in 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, Japan, 2:58832 
THERMAL WATERS/CHEMICAL COMPOSITION 
Analysis and interpretation of waters and gases of the 
Momotombo field, Nicaragua, 2:58828 
Behavior of Si, Fe, Al, and Ti in hydrothermal solution-rock 
interaction in active volcanoes, 2:58902 
Change of chemical characteristics of thermal water by the 
intrusion of sea water. III. Chemical characteristics of thermal 
water and mixing ratio of sea and underground water in Ito hot 
springs, 2:58830 
Chemical evidence*of subsurface structure and fluid flow in 
geothermal system, 2:58833 
D and '°O in carbon-dioxide thermae of Karlovy Vary as 
indicators of their genesis, 2:58838 
Formation conditions of different types of ground waters in 
mountain-folding areas studied by isotopic composition of 
oxygen and carbon, 2:58834 
Gaseous components and calcareous deposit in the thermal water 
at Shirahama spa, 2:58829 
Hydrochemical features of the Northern Latium (Central Italy), 
with particular reference to the Stigliano thermal springs, 
2:58809 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Japan, 2:58815 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
Metal-bearing potential of the acid sulphate-chloride thermal 
springs (hydrotherms) in the Kuril Islands, 2:58831 
Metamorphic reactions in flysch rocks, 2:58904 
Origin of hydrothermal solutions and related propylitization and 
oe in the areas of tectonomagmatic activity, 2:58814 
THERMAL WATERS/GEOTHERMOMETRY 
Geothermal zone of Lake Assal (F.T.A.I.): geochemical and 
experimental studies, 2:58810 
Hydrochemical features of the Northern Latium (Central Italy), 
— | irae reference to the Stigliano thermal springs, 


THERMAL WATERS/ISOTOPE RATIO 
D and "80 in carbon-dioxide thermae of Karlovy Vary as 
indicators of their genesis, 2:58838 
Formation conditions of different types of ground waters in 
mountain-folding areas studied by isotopic composition of 
oxygen and carbon, 2:58834 
Interaction between hot water and silicic rocks in the active 
geothermal area at Wairakei, New Zealand, 2:58903 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
THERMAL WATERS/ORIGIN 
D and "80 in carbon-dioxide thermae of Karlovy Vary as 
indicators of their genesis, 2:58838 
Hydrochemical features of the Northern Latium (Central Italy), 
— * oeaeed reference to the Stigliano thermal springs, 
2: 


Interaction between hot water and silicic rocks in the active 
geothermal area at Wairakei, New Zealand, 2:58903 

Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 

Metamorphic reactions in flysch rocks, 2:58904 

Thermal and mineral waters of different origins, 2:58892 
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THERMAL WATERS/PURIFICATION 
Research and development of Fenn y es for removing arsenic 
from geothermal hot water, 2:58847 (CONF-770364-12) 
THERMAL WATERS/ROCK-FLUID INTERACTIONS 
Areal extent of carbonate collectors and of the thicknesses of 
Devonian beds in the Pripyat depression, 2:58808 
Behavior of Si, Fe, Al, and Ti in hydrothermal solution-rock 
interaction in active volcanoes, 2:58902 
Interaction between hot water and silicic rocks in the active 
geothermal area at Wairakei, New Zealand, 2:58903 
Metamorphic reactions in flysch rocks, 2:58904 
Migrational behavior of alkaline trace elements in the water-rock 
system, 2:58901 
THERMAL WATERS/TEMPERATURE MEASUREMENT 
Observation of temperature and water level in Hakone volcano, 
1972, 2:58819 
ONIC FUEL ELEMENTS/CONFIGURATION 
Nuclear thermionic converter (Patent). 2:59572 (N-77-18891) 
OCOUPLES/DESIGN 
Isolated reference-free temperature monitor for high voltage 
equipment (For process transformers and switchgear in gaseous 
diffusion plants), 2:60818 (GAT-869) 
Thermal instrumentation and data analysis for underground coal 
gasification (8 refs), 2:57888 (SAND-77-0945C) 
—— for microwatt thermoelectric generator (Patent), 
258. 
THERMOCOUPLES/ERRORS 
Temperature measurement error due to the effects of time varying 
magnetic fields on thermocouples with ferromagnetic 
thermoelements, 2:60821 
THERMOCOUPLES/FABRICATION 
Embedded rap ne Agr thermocouples on Zircaloy-sheathed 
heater rods (PWR), 2:59180 (TREE-NUREG-1072) 
THERMOCOUPLES/FAILURE MODE ANALYSIS 
Ion microprobe investigation of the high temperature 
decalibration of AlzOs insulated Pt-Rh thermocouples, 2:60355 
(CONF-770575-2) 
THERMOCOUPLES/PERFORMANCE TESTING 
Embedded cladding surface thermocouples on Zircaloy-sheathed 
heater rods (PWR), 2:59180 (TREE-NUREG-1072) 
THERMODYNAMIC CYCLES 
See also STIRLING CYCLE 
Thermal ener; —- and utilization system, 2:59600 
THERMOELECTRIC ENERATORS/RESEARCH PROGRAMS 


Nuclear powered satellite studies. Annual progress report, July 1, 
1976-June 30, 1977, 2:58575 (COO-4045-2) 
THERMOELECTRIC GENERATORS/SHOCK ABSORBERS 
Nuclear battery shock-support system (Patent), 2:58573 


THERMOELECTRIC GENERATORS/THERMOCOUPLES 
= _ for microwatt thermoelectric generator (Patent), 
OMETERS/DESIGN 
Test results and still existing problems of the sodium 
instrumentation for LMFBR’s, 2:59306 (CONF-760503-P2) 
THERMOMETERS/PERFORMANCE TESTING 
In-situ response time testing of platinum resistance thermometers 
(PWR), 2:59177 (EPRI-NP-459) 
THERMONUCLEAR FUELS 


Some fusion perspectives, 2:59934 (CONF-760744-) 
THERMONUCLEAR FUELS/IMPLOSIONS 
Implosion of advanced fuels using high energy heavy ions, 2:61786 
CONF-770644-2) 
Neutron diagnostic system for particle beam fusion experiments, 
2:61792 (SAND-77-0916) 
Prospects for ion beam fusion, 2:61787 (CONF-770709-4) 
THERMONUCLEAR FUELS/ION BEAMS 
Implosion of advanced fuels using high energy heavy ions, 2:61786 
CONF-770644-2) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
ees interferograms to characterize 
joons, 2:61789 (LA-6864-MS) 
THERMONUCLEAR FUELS/NEUTRON EMISSION 
Neutron diagnostic system for particle beam fusion experiments, 
2:61792 (SAND-77-0916) 
THERMONUCLEAR FUELS/PERMEABILITY 
Distribution of Ne gas permeabilities in glass laser targets, 2:61796 
THERMONUCLEAR REACTIONS/COORDINATED 
RESEARCH PROGRAMS 
Advanced research technology transfer, 2:61559 
THERMONUCLEAR REACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Nuclear scattering cross section for fusion chain reaction 
calculation: the (D,*He) cycle, 2:61626 (IA-1321) 
THERMONUCLEAR REACTIONS/FEASIBILITY 
Study of the feasibility fusion power with negligible neutron 
roduction, 2:61783 
TH IONUCLEAR REACTIONS/PLASMA DIAGNOSTICS 
Neutron collisions in a thermonuclear plasma, 2:61608 
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THERMONUCLEAR REACTOR COOLING SYSTEMS 

Reactor technology: power conversion systems and reactor 

operation and maintenance, 2:61777 (BNL-22956) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 

MICROSPHERES 

LiezO microsphere fabrication. Monthly letter progress report No. 
1 for the period ending May 31, 1977, 2:61731 (COO-4262-1) 

THERMONUCLEAR REACTOR MATERIALS/ 

BACKSCATTERING 

Photon emission produced by particle-surface collisions, 2:61813 

THERMONUCLEAR REACTOR MATERIALS/MATERIALS 

TESTING 

Heating of D2 gas targets by intense tritium ion beams, 2:61802 
(LA-6821-MS) 

Influence of design variations on controlled thermonuclear reactor 
blanket neutronic performance using variational techniques, 
2:61738 

THERMONUCLEAR REACTOR MATERIALS/ 

MECHANICAL PROPERTIES 

Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Differential integral experiments for testing cross section 
evaluations for fusion reactors, 2:61735 (UCRL-79452) 

THERMONUCLEAR REACTOR MATERIALS/ 

PERMEABILITY 

Hydrogen permeability of Haynes alloy-188, 2:60368 

THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 

Damage of a candidate CTR material in a high energy fluence 
deuterium plasma, 2:61810 

Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 

Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 2:60425 

THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 

Hydrogen sputtering of carbon thin films deposited on platinum, 
2:60508 

Photon emission produced by particle-surface collisions, 2:61813 

Sputtering yields of 1 to 20 keV light ions on stainless steel (H*, 
D*, He*, Ne*, Ar* ), 2:61200 

THERMONUCLEAR REACTOR MATERIALS/ 

THERMODYNAMIC PROPERTIES 

Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 

THERMONUCLEAR REACTOR W 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/BOUNDARY 

CONDITIONS 

Investigation of plasma recycling at surfaces using a self-consistent 
model for the wall interaction, 2:61752 

THERMONUCLEAR REACTOR WALLS/DESIGN 

Relative importance of surface phenomena in CTR first-wall 

designs, 2:61746 
THERMONUCLEAR REACTOR WALLS/DESORPTION 

Calculation of the behaviour of neutral hydrogen in the wall 
region of high temperature plasmas including wall interaction, 
2:61750 

THERMONUCLEAR REACTOR WALLS/IMPURITIES 

Changes in surface conditions with first plasma in the Princeton 
Large Torus (PLT), 2:61747 

Impurity behaviour, radiation losses and wall effects in the T.F.R. 
machine, 2:61748 

Laser reflection technique for studying contamination buildup on 
a fusion reactor liner, 2:61741 

Plasma-wall interaction in ATC during high power neutral beam 
injection, 2:61743 

Wall analysis in PULSATOR 1, 2:61812 

THERMONUCLEAR REACTOR WALLS/ION 

IMPLANTATION 

Hydrogen ion cav Pho, by surfaces of thermonuclear devices, 
2:61732 (INIS-mf-3 

THERMONUCLEAR REACT OR WALLS/IRRADIATION 

Aspects of plasma-wall interaction in the ASDEX divertor 
experiment, 2:61749 

Calculation of the behaviour of neutral hydrogen in the wal! 
region of high temperature plasmas including wall interaction, 

:61750 


International symposium on plasma wall interaction, 2:61730 
(CONF-761049-(Absts.)) 

Investigation of plasma recycling at surfaces using a self-consistent 
model for the wall interaction, 2:61752 

Plasma modeling and first wall interaction phenomena in 
tokamaks, 2:61745 

Surface bombardment rates for mirror fusion reactor designs, 
2:61809 


THIN FILM STORAGE DEVICES/DESIGN 


THERMONUCLEAR REACTOR WALLS/MONITORING 
Laser reflection technique for studying contamination buildup on 
a fusion reactor liner, 2:61741 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Hot plasma-wall interactions for fusion reactors, 2:61806 
Scattering of 10-30 keV H*, H2* and Hs* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 
ee related to voltage breakdown in CTR devices, 


THERMONUCLEAR REACTOR WALLS/SPUTTERING 
Relative importance of surface phenomena in CTR first-wall 
designs, 2:61746 
THERMONUCLEAR REACTOR WALLS/SURFACE 
CLEANING 
Impurity and surface studies in ORMAK, 2:61744 
Surface impurities and ‘clean-up’ techniques in ORMAK, 2:61742 
THERMONUCLEAR REACTOR WALLS/SURFACES 
Control of first-wall surface conditions in the 2XIIB Magnetic 
Mirror Plasma Confinement experiment, 2:61811 
THERMONUCLEAR REACTOR WALLS/WALL LOADING 
See rates for mirror fusion reactor designs, 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di: 
See also E-BEAM TYPE REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
REFERENCE THETA PINCH REACTOR 
STELLARATOR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/DIRECT ENERGY 
CONVERTERS 
Electrostatic direct energy converter performance and cost 
scaling laws, 2:61784 (UCID-17560) 
THERMONUCLEAR REACTORS/EVALUATION 
Human survival depends on nuclear power, 2:59938 
THERMONUCLEAR REACTORS/FIRST WALL 
Computer studies of the scattering of low energy hydrogen ions 
from polycrystalline solids, 2:60313 
THERMONUCLEAR REACTORS/MARKET 
Utility —— for fusion power, 2:61723 (EPRI-ER-452- 


SR(3-77)) 

THERMONUCLEAR REACTORS/PLANNING 

be Fe requirements for fusion power, 2:61723 (EPRI-ER-452- 
R(3-77)) 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Present status and outlook of controlled nuclear fusion, 2:61560 
Status and prospects for continued progress in magnetic fusion 

energy research and development, 2:59935 

THERMONUCLEAR REACTORS/REVIEWS 

Advanced nuclear energy system::; retrospects and prospects, 
2:60947 

Magnetic confinement fusion energy research, 2:61722 (COO- 
3077-143) 

Recent problems of nuclear fusion research, 2:61727 

Some fusion perspectives, 2:59934 (CONF-760744-) 

THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
Preliminary study of the superconducting toroidal magnet for 

fintor 1 reactor, 2:61771 

THERMONUCLEAR REACTORS/THERMODYNAMIC 
CYCLES 
Reactor technology: power conversion systems and reactor 

operation and maintenance, 2:61777 (BNL-22956) 

THERMONUCLEAR REACTORS/THERMO) 
EXPLOSIONS 
PACER: short cut solution to fusion energy production, 2:61724 

(TID-27687) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THETA PINCH/BEAM INJECTION HEATING 
Intense relativistic electron beam interaction with a cool theta- 

pinch plasma. Memorandum whe ong 761561 (AD-A-036308) 

THETA PINCH/DRIFT INSTAB 
Lower hybrid drift instability at low drift velocities, 2:61670 

THIAZOLES/RADIOSENSITIVITY EFFECTS 


Effects of some monosaccharide derivates of thiazolidine on 
irradiated cells (X radiation, saccharomyces vini), 2:61026 
THICKNESS GAGES/PERFORMANCE 
Multilayered plating thickness measurement, 2:60592 (BDX-613- 
1632(Rev.)) 
THIN FILM STORAGE DEVICES/DESIGN 
Thin-film superconductor device (Patent), 2:60618 





THIO COMPOUNDS 


THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCY ANATES/CHEMICAL REACTION KINETICS 
Kinetics of the substitution reaction of thiocyanate with tetrakis(3- 
N-methylpyridyl)porphinecobalt(III), 2:60542 
THIOETHERS 
See SULFIDES 
THIOPHENE/PHOTOELECTRON SPECTROSCOPY 
Satellite structure in the x-ray photoelectron spectra of gaseous 
furan, pyrrole, and thiophen, 2:61187 
THIOUREA/RADIOSENSITIVITY EFFECTS 
Radioprotective properties of hypoxia after administration of 
antihypoxic agents (Mice, rats, dogs, gamma radiation), 2:61053 
THORIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
THORIUM/AERIAL PROSPECTING 
Gamma-ray spectrum enhancement, 2:58453 (SAI-77-518-LJ) 
THORIUM/FERMI LEVEL 
Role of pressure in the study of the FERMI surface, 2:60362 
(SAND-77-0978C) 
THORIUM/GEOCHEMISTRY 
Possible explanation for the variation of radiochemical 
characteristics in some acid and intermediate igneous rocks, 
2:58449 (DEMO-76/9) 
THORIUM/MECHANICAL PROPERTIES 
Comparison of the single-crystal elastic constants of Th and a 
ThCo/sub ./oes alloy, 2:60337 
THORIUM 226/ENERGY LEVELS 
Nuclear Data sheets for A=226, 2:61427 
THORIUM 230/ENERGY LEVELS 
Nuclear data sheets for A = 230, 2:61428 
THORIUM 230 TARGET/NEUTRON REACTIONS 
v bar revisited, 2:61419 
THORIUM 231/ENERGY LEVELS 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
THORIUM 231/NUCLEAR STRUCTURE 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
THORIUM 232/ENERGY LEVELS 
Nuclear data sheets for A=232,236,240, 2:61429 
THORIUM 232 TARGET/LITHIUM 7 REACTIONS 
Evaporation residues from the (7 Li,a) reaction on '®7 Au and 
Th, 2:61413 (BNL-NCS-22500) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
v bar revisited, 2:61419 
Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 
Systematics of neutron-induced fisson cross sections over the 
energy range 0.1 MeV to 15 MeV and at 0.0253 eV , 2:61467 
(UCID-17509-1) 
THORIUM ALLOYS/ELECTRIC CONDUCTIVITY 
= netic and electric properties of cerium-based alloys: the 
ects of the valence transition, 2:60384 
THORIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic and electric properties of cerium-based alloys: the 
effects of the valence transition, 2:60384 
THORIUM BROMIDES/ABSORPTION SPECTRA 
Absorption and emission spectra of U* diluted in ThBr, single 
crystals, 2:60482 
THORIUM BROMIDES/CRYSTAL FIELD 
Absorption a emission spectra of U* diluted in ThBr, single 


crystals, 2: 
THORIUM BROMIDES/EMISSION SPECTRA 
Absorption and emission spectra of U* diluted in ThBr, single 
crystals, 2:60482 
THORIUM CARBIDES/MECHANICAL PROPERTIES 
Comparison of the single-crystal elastic constants of Th and a 
ThCo/sub ./oes alloy, 2:60337 
THORIUM CYCLE/ECONOMICS 
Thorium assessment study. Quarterly progress report, second 
uarter fiscal 1977, 2:59178 (ORNL/TM-5949) 
THORIUM FLUORIDES/POTENTIOMETRY 
Recent electroanalytical studies in molten fluorides (LiF-BeF2- 
ThF, (ZrF,)), 2:60532 (CONF-76081 10-1) 
THORIUM FLUORIDES/VOLTAMETRY 
Recent electroanalytical studies in molten fluorides (LiF-BeF2- 
ThF, (ZrF,)), 2:60532 (CONF-76081 10-1) 
THORIUM OXIDES/COATINGS 
Chemical vapor deposition of zirconium carbide alloyed isotropic 
carbon in a fluidized bed, 2:60461 (LA-UR-77-1064) 
THORIUM OXIDES/SINTERING 
Discussion of morphology relations —_- a emmpent 
ae reference to thoria gel, 2 
ISLAND-1 REACTOR REACTOR START-UP 


Three Mile Island Startup program and its contributions to plant 
performance, 2:59206 
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THRESHOLD DOSE 
Sas threshold dosage of fast neutrons (Rabbits), 


THULIUM 169/ENERGY-LEVEL TRANSITION: 
High-counting rate 47B-y coincidence system, 2: 60792 (BNL- 
NCS-22500 
THULIUM 170/DOSIMETRY 
Calculation of dose rates in the gastrointestinal tract of small 
rere animals (Pr-144, Y-90, Y-91, Tu-170, Pm-147), 
THULIUM NITRATES/CHEMICAL REACTION KINETICS 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. 3. The rare 
earth nitrates, 2:60540 
THYMIDINE/BIOCHEMICAL REACTION ~on all 
Mechanisms for radiation damage in DNA. Pro; eer 
August 1, 1976-October 31, 1977, 2: 61014 —— 2364 10) 
THYMINE/BIOCHEMICAL REACTION 
Mechanisms for radiation damage in DNA. Prope Prog a pa. 
August 1, 1976-October 31, 1977, 2:61014 (CO0-23 10) 
THYMINE/PHOTOLYSIS 
Mechanisms for radiation damage in DNA constituents and DNA: 
reactions of the N:-substituted thymine 7-cation radicals, 
2:60564 (COO-2364-11) 
THYMOCYTES/BIOLOGICAL RADIATION EFFECTS 
Effects of adenine, ADP, and ATP on level of DNP breakdown, 
levels of labile and inorganic phosphate in irradiated rat 
thymocytes (Gamma radiation), 2:61056 
THYMOCYTES/RADIONUCLIDE KINETICS 
Fate of intraintestinal thymocytes labeled with 
125igododeoxyuridine or tritiated thymidine (Mice), 2:61071 
THYMUS/METABOLISM 
Separation of effects of adenosine on energy metabolism from 
those on cyclic AMP in rat thymic lymphocytes, 2:60960 
THYRISTORS/PERFORMANCE TESTI TESTING 
Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1, 1976-December 31, 1976 
(Silicon wafers), 2:60722 (CONS/3800-2) 
TIDAL POWER 
Oceans as a source of electricity, 2:60064 
TIDAL POWER/MATHEMATICAL MODELS 
Harnessing the ocean waves, swells, and tides, 2:58913 
TIDAL POWER PLANTS/ECONOMICS 
Tidal power generation in India, 2:58912 
TIDAL POWER PLANTS/PERFORMANCE 
Harnessing the ocean waves, swells, and tides, 2:58913 
Tidal power generation in India, 2:58912 
TIN/ABUNDANCE 
pH-value, and iron, copper, zinc, and lead content of the soil in 
the Yumoto area of the Narugo Hot Springs in the Miyagi 
Prefecture, Japan, 2:58832 
TIN/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
TIN/NEUTRON REACTIONS 
Cross sections for gamma-ray arg by fast neutrons for 22 
elements beiween Z = 3 and Z = 82, 2:61356 
TIN/PHOTON-ATOM COLLISION Ss 
Incoherent scattering of gamma rays by K-shell electrons (145, 
320, and 662 keV), 2:61234 
TIN ALLOYS/ELECTRICAL PROPERTIES 
NbsSn conductors for ac power transmission: electrical and 
mechanical characteristics, 2:60322 (BNL-22962) 
TIN ALLOYS/FABRICATION 
Lead base alloy for use in a storage battery grid (Patent; 0.5 to 2% 
Zr and Sr), 2:59855 
Method for the manufacture of a superconductor (Patent; NbsSn 
and V3Gpe), 2:60277 
TIN ALLOYS/MECHANICAL PROPERTIES 
NbsSn conductors for ac power transmission: electrical and 
mechanical characteristics, 2:60322 —_—- 
TIN ALLOYS/STRESS RELAXATIO 
Application of mechanical state mel at low and high 
homologous temperatures, 2:60310 
TIN ALLOYS/TENSILE PROPERTIES 
Evaluation of large, multifilament NbsSn conductors with a new 
12-Telsa tensile test a tus, 2:60332 (UCRL-79192) 
TIN ALLOYS/TRANS IN TEMPERATURE 
en oe a and the structural transition in 
the A-15 lattice, 2:60380 
TIN Ox ES/OPTICAL PROPERTIES 
— ue for Lene g conductive InzOs-SnO: transparent films, 
(SAND-77-0239) 
= 2 TTERING 
ec ue for —— conductive InzO3-SnO, transparent films, 
(SANI D-77-0239) 
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TISSUES 
See also BONE MARROW 
EPITHELIUM 
TISSUES/CHEMICAL ANALYSIS 
Changes in some biochemical indices of blood and tissues after 
intake of strontium-90 and calcium-45, 2:61066 
TISSUES/RADIONUCLIDE KINETICS 
Kinetics of americium-241 metabolism following inhalation and 
intratracheal administration (Rats), 2:61070 
TITANATES/ORDER-DISORDER TRANSFORMATIONS 
Raman spectroscopic characterization of defect character in rare 
earth pyrochlores, 2:60445 
TITANATES/STRESSES 
Stress effects in ferroelectric ceramics, 2:60458 (SAND-77-0066C) 
TITANIUM/ABSORPTION SPECTROSCOPY 
Interlaboratory comparison of neutron activation and atomic 
absorption — of size-classified stack fly ash, 2:60516 
(UCRL-78 194 
TITANIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
TITANIUM/CORROSION 
= Na versus refinery and cooling water environments, 
2:581 
TITANIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
TITANIUM/HYDRIDATION 
— ayo of energetic hydrogen (0.3-8 keV) in Ti at 
2:60424 


high 
TITANIUM/PHYSICAL RADIATION EFFECTS 
Trapping coefficients of energetic hydrogen (0.3-8 keV) in Ti at 
high doses, 2:60424 
TITANIUM/STOPPING POWER 
Ranges of projectiles with atomic numbers 8 to 20 in Ti, Fe, Ni, 
Cu, Ag, and Au at energies of 0.0125 to 12.0 MeV/nucleon, 
2:61488 (COO-2324-8) 
TITANIUM/STRAIN AGING 
Static strain- in commercial purity alpha titanium, 2:60341 
TITANIUM teONEUTR ON REACTIONS 
ENDF/B dosimetry file for version V, 2:61496 (BNL-22300) 
TITANIUM 46 TARGET/NEUTRON REACTIONS 
Graphical representation of neutron differential cross section data 
for reactor dosimetry applications (Fission neutrons), 2:61367 
(ANL/NDM-34) 
TITANIUM 47/NEUTRON REACTIONS 
ENDF’/B dosimetry file for version V, 2:61496 (BNL-22300) 
TITANIUM 47 TARGET/NEUTRON REACTIONS 
Graphical representation of neutron differential cross section data 
for reactor dosimetry applications (Fission neutrons), 2:61367 
(ANL/NDM-34) 
TITANIUM 48/NEUTRON REACTIONS 
ENDF’/B dosimetry file for version V, 2:61496 (BNL-22300) 
TITANIUM 48 TARGET/HELIUM 3 REACTIONS 
Study of the *°V nucleus with the (*He,d), (*He,a), (*He,p), and 
(*He,py) reactions (Angular distribution, 13 and 22 MeV, 
analog states, DWBA, J, 7, spectroscopic factors, angular 
momentum, transitions), 2:61362 (ANL-PHY-1971A) 
TITANIUM 48 TARGET/NEUTRON REACTIONS 
Graphical representation of neutron differential cross section data 
for reactor dosimetry applications (Fission neutrons), 2:61367 
(ANL/NDM-34) 
TITANIUM 49 TARGET/HELIUM 3 REACTIONS 
Study of the *°V nucleus with the (*He,d), (*He,a), (*He,p), and 
(*He,py) reactions (Angular distribution, 13 and 22 MeV, 
analog states, DWBA, J, 7, spectroscopic factors, angular 
momentum, peioe 2 = -~- +4 (ANL-PHY-1971A) 
TITANIUM 53/ENERGY LE 
Nuclear data sheets for A= Me Oe 61364 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/BRAZING 
Brazed borsic/aluminum structural panels, 2:60465 (N-77-18220) 
TITANIUM ALLOYS/CASTING 
Process for making ceramic molds havin ng a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 
2:60278 
TITANIUM ALLOYS/CRITICAL CURRENT 
Effect of irradiation on the critical currents of alloy and 
compound superconductors, 2:60409 (CONF-770649-2) 
TITANIUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding and strength tests of molybdenum and 
molybdenum alloys, 2:60291 (ANL-Trans-1097) 
TITANIUM ALLOYS/HYDRIDATION 
Acoustic emissions during hydride formation, 2:60394 (SAND-77- 
0481C) 


TOKAMAK DEVICES/DRIFT INSTABILITY 


Interrelations between phase diagrams and hydriding properties 
for alloys based on the intermetallic compound FeTi+, 2:60293 


(BNL-22308) 
TITANIUM ALLOYS/LAVES PHASES 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys, 2:60300 
(LBL-6278) 
TITANIUM ALLOYS/MICROSTRUCTURE 
Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 
TITANIUM ALLOYS/PHASE DIAGRAMS 
Interrelations between phase diagrams and hydriding properties 
for alloys based on the intermetallic compound FeTi+, 2:60293 
(BNL-22308) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on the critical currents of alloy and 
compound superconductors, 2:60409 (CONF-770649-2) 
Void swellin ng and segregation in dilute nickel alloys (3.5 MeV 
58Ni* irradiation), 2: 5 (CONF-770641-1) 
TITANIUM ALLOYS/STRESS CORROSION 
Relationship between microstructure, deformation behavior, and 
stress corrosion cracking resistance of an age-hardened Ni-base 
alloy, 2:60400 
TITANIUM BASE ALLOYS/BRAZING 
Titanium braze system for high temperature applications. Final 
technical report 7 May 1974-30 Apr 1976 (Ti-6AI-4V brazed 
with Ti-Zr-Cu alloys), 2:60267 (AD-A-036575) 
TITANIUM BORIDES/CHEMICAL VAPOR DEPOSITION 
Coating of metals with titanium diboride by chemical vapor 
deposition, 2:60431 (SAND-77-0363C) 
TITANIUM CARBIDES/MECHANICAL PROPERTIES 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
TITANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Fusion reactor studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
TITANIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Fusion —— studies: potential of low Z materials for the first 
wall. Key phase report 11, 2:61801 (EPRI-115-2) 
TITANIUM HYDRIDES/ION COLLISIONS 
H(t,n)*He reaction for depth al of hydrogen by neutron 
time-of-flight, 2:61506 (UCRL-79201(Rev.1)) 
TITANIUM OXIDES/CHEMICAL PREPARATION 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TITANIUM OXIDES/COLOR 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TITANIUM OXIDES/DESORPTION 
Photodesorption from TiOz, 2:60460 
TITANIUM OXIDES/ELECTRIC CONDUCTIVITY 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TITANIUM OXIDES/HARDNESS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TITANIUM OXIDES/MELTING POINTS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TITANIUM OXIDES/PHASE DIAGRAMS 
Interrelations between phase diagrams and hydriding Teg eo 
for alloys based on the intermetallic compound FeTi+, 2:60293 
(BNL-22308) 
TITANIUM OXIDES/PHOTOCHEMICAL REACTIONS 
Photodesorption from TiOz, 2:60460 
TITANIUM OXIDES/THERMAL EXPANSION 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 2:60456 (LA-UR-77-1307) 
TOBACCO SMOKES/TOXICITY 
Inhalation toxicity studies on cigarette smoke. IV. Expression of 
the dose of smoke particulate material applied to the lungs of 
experimental animals, 2:61088 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
DOUBLET-3 DEVICE 
LT-3 TOKAMAK 
PLT DEVICES 
PULSATOR DEVICES 
TFR TOKAMAK 
TOKAMAK DEVICES/ALFVEN WAVES 
Effect of _ electrons on Alfven waves in a tokamak, 2:61717 
TOKAMAK D VICES/DIVERTORS 
D-shaped main field coil for the ASDEX fusion experiment of the 
Max Planck Institute for Plasma Physics at Garching near 
Munich, 2:61740 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Drift-modified tearing instabilities due to trapped electrons, 
2:61667 





TOKAMAK DEVICES/ELECTRIC CURRENTS 


TOKAMAK ont coe - epee 2 CURRENTS 
Effect of current on elon — tokamak equilibria, 2:61640 
TOKAMAK DEV CES/ UILIBRIUM 
Effect of current peaking on elongated tokamak equilibria, 2:61640 
Flux surface shape and current profile optimization in tokamaks, 
2:61575 
TOKAMAK DEVICES/FAST MAGNETOACOUSTIC WAVES 
Cyclotron absorption of fast magnetosound waves in the TM-1- 
VCh tokamak in the presence of a small portion of resonance 
ions, 2:61720 
TOKAMAK DEVICES/HELICAL INSTABILITY 
Coupling of tearing modes in tokamaks, 2:61693 
TOKAMAK DEVICES/HIGH-FREQUENCY HEATING 
Ma age heating of two-component plasma in Tokamak 
-4, 2:6 
TOKAMAK ‘DEVICES/IMPURITIES 
Impurity beam trapping instability in tokamaks, 2:61751 
Microscopic theory of impurity pumping, 2:61565 
Numerical investigation of the time evolution of impurity 
concentration in a tokamak, 2:61739 
TOKAMAK DEVICES/LIMITERS 
Current build-up with dynamic magnetic limiter, 2:61733 (JAERI- 
-6656) 
Kinetic theory of plasma in the limiter-scrape-off layer, 2:61736 
TOKAMAK DEVICES/MAGNET COILS 
Optimum design of control coils in a tokamak device by nonlinear 
optimization, 2:61764 
TOKAMAK DEVICES/MAGNETOACOUSTIC WAVES 
Magnetoacoustic heating of two-component plasma in Tokamak 
T-4, 2:61 
TOKAMAK DEVICES/MAGNETOHYDRODYNAMICS 
Asymptotic stationary oe regimes: inertial effects with infinite 
conductivity, - 61631 
Dynamics of high 8 tokamaks, 2:61574 
TOKAMAK DEVICES/PLASMA HEATING 
Mode conversion of the fast magnetosonic wave in a deuterium- 
hydrogen tokamak plasma, 2:61581 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Nonlinear evolution of collisionless and semicollisional tearing 
modes, 2:61666 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Vacuum contribution to the MHD stability behaviour of tokamak 
plasmas, 2:61677 
TOKAMAK DEVICES/REVIEWS 
Recent problems of nuclear fusion research, 2:61727 
TOKAMAK DEVICES/SPECTRAL HARDENING 
— hardening in two-component-tokamaks, 2:61611 (IA- 
1321) 
TOKAMAK DEVICES/TRANSPORT THEORY 
Neoclassical transport in an elliptic tokamak, 2:61564 
TOKAMAK DEVICES/TRAPPED ELECTRONS 
Collisional theory of electrical resistivity in trapped electron 
regimes, 2:61637 
Effect of trapped electrons on Alfven waves in a tokamak, 2:61717 
TOKAMAK DEVICES/TURBULENT HEATING 
Transport during turbulent heating in a tokamak, 2:61578 
TOKAMAK TYPE REACTORS/DIRECT ENERGY 
CONVERTERS 
Direct energy conversion and neutral beam injection for catalyzed 
D and D-*He tokamak reactors, 2:61785 (UCRL.79642(Rev. ») 
TOKAMAK TYPE REACTORS/EQUIPMENT PROTECTIO 
DEVICES 
Superconducting toroidal field magnet for an experimental 
tokamak, 2:61770 
TOKAMAK TYPE REACTORS/FIRST WALL 
Plasma modeling and first wall interaction phenomena in 
tokamaks, 2:61745 
TOKAMAK TYPE REACTORS/HIGH-FREQUENCY 
HEATING 
Coupling of slow and fast waves to plasmas near the lower hybrid 
frequency, 2:61563 (PPL-1366) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Optimization of magnet coil radius for a tokamak reactor, 2:61759 
(COO-2218-75) 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Direct energy conversion and neutral beam injection for catalyzed 
D and D-*He tokamak reactors, 2:61785 (UCRL-79642(Rev. 1)) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 
Dynamical grid method for time dependent simulations of 
axisymmetric instabilities in tokamaks, 2:61658 (PPPL-1359) 
Simulation of a major tokamak disruption, 2:61659 (PPPL-1364) 
TOKAMAK TYPE REACTORS/REFRIGERATING 
MACHINERY 


Conceptual design for an air-core superconducting —— coil 
system for the experimental power reactor, 2:617 

Superconducting toroidal field magnet for an experimental 
tokamak, 2:61770 
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TOKAMAK TYPE REACTORS/RUNAWAY ELECTRONS 
Runaway modeling in ORMAK and TNS, 2:61627 (ORNL/TM- 
5905 


) 
TOKAMAK TYPE REACTORS/SHIELDS 
Conceptual design for an air-core superconducting pane coil 
system for the experimental power reactor, 2:617 
TOKAMAK TYPE REACTORS/SIMULATION 
Simulation of a major tokamak disruption, 2:61659 (PPPL-1364) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING COILS 
10-Tesla pure tension superconducting toroidal field coil system 
design, 2:61768 
Conceptual design for an air-core superconducting | aaa coil 
system for the experimental power reactor, 2:617 
Designing superconducting poem field windings for a fusion- 
driven actinide burner, 2:617 
Orpus-1 - a pulsed vn bento fl solenoid, 2:61766 
Superconductin — field magnet for an experimental 
tokamak, 2:61 
TOKAMAK. TYPE REACT ORS/SUPERCONDUCTING 
Design ogy FO toroidal magnets for tokamak experimental power 
reactors (NbTi alloys), 2:61762 (ORO-5152-1) 
High current power leads for tokamak fusion reactor 
superconducting magnets, 2:61761 (GA-A-14503) 
New directions in fusion magnet development, 2:61765 
Radiation considerations for superconducting fusion magnets, 
2:61758 (CONF-770649-6) 
eee toroidal field magnet for an experimental 
tokamak, 2 
Test results of tokamak-7 superconducting magnet system (sms) 
sections, 2:61774 
TOKAMAK TYPE REACTORS/TRAPPED-PARTICLE 
INSTABILITY 
Nonlinear saturation of the trapped-ion mode by mode coupling in 
two dimensions, 2:61660 (UCID-17529) 
Turbulence theory for the dissipative trapped electron instability, 
2:61656 (ORNL/TM-5942 
OLUENE/STEAM REFORMER PROCESSES 
Steam reforming of hydrocarbons on noble metal catalysts. III. 
The reactivity of several hydrocarbons in the steam reforming 
on a Rh-alumina catalyst, 2:58234 
TOLUENE/THERMODYNAMIC PROPERTIES 
Heat transfer by free convection from a vertical pipe to toluene at 
supercritical pressure, 2:58338 
TOLUENE/VOLATILITY 
Experimental determination of Wilson parameters, 2:58332 
TOMATOES/BIOLOGICAL RADIATION EFFECTS 
Influence of tomato seed moisture content on stimulating effect of 
low doses of cobalt-60 gamma rays, 2:61037 
TOPPING CYCLES/DESI IGN 
Coal technolo; J ga progress report for June 1977, 2:57838 
O L/TM. 3 


R 
TOPPING CYCLES/ECONOMICS 
Energy Conversion Alternatives Study (ECAS) General Electric 
Phase I. Final report. Volume II. Advanced energy conversion 
systems. Part 2. Closed turbine cycles (Using coal or coal- 
derived fuels), 2:58954 (N-76-23681) 
TOPPING CYCLES/EFFICIENCY 
Potassium — topping cycle. Technical progress report 
October 1, 1976- mber 31, 1976, 2:58958 (ORNL-TM- 5954) 
TOPPING CYCLES/RESEARCH PROGRAMS 
ae ol es oe Technical progress report, 
, 1976- ber 31, 1976, 2:58958 (ORNL-TM-5954) 
TOPPING ¢ CYCLES/TECHNOLOG Y ASSESSMENT 
Energy Conversion Alternatives Study (ECAS) General Electric 
inal report. Volume II. Advanced energy conversion 
systems. Part 2. Closed turbine cycles (Using coal or coal- 
derived fuels), 2:58954 (N-76-23681) 
TOROIDAL PINCH DEVICES/RESEARCH PROGRAMS 
Annual status report 31 December 1975, 2:61613 (Rijnhuizen- 
ASR-1975) 
TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA PINCH DEVICES/MAGNETIC ENERGY 
STORAGE 
0.54-MJ su: nductin aeons energy transfer and storage, 
2:61776 -UR-77-1312) 
AL Y SY 


See also MIUS 
TOTAL ENERGY SYSTEMS/DESIGN 
Solar/Stirling Total Energy System oy oe design for 
residential complex at Lake Buena Vista, Florids), 2:58650 
TOTAL ENERGY ' SYSTEMS/ENERGY CONSERVATION 
System analysis design and nec 9 experiment of a total 
energy system. Quarterly progress report, 15 May 1976-15 
August 1976, 2:59943 (COO-3047. 1) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Integrated utility systems: feasibility study and conceptual design 
at the University of Florida, 2:59876 (PB-266043) 
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Integrated utility systems: feasibility study and conceptual design 
at Central Michigan University, 2:59877 (PB-266044) 
TOTAL ENERGY SYSTEMS/MARKET 
The marketability of integrated energy/utility systems, 2:59875 
(PB-266042) 
TOTAL ENERGY SYSTEMS/SOLAR HEAT ENGINES 
Solar/Stirling Total Energy System (Conceptual design for 
residential complex at Lake Buena Vista, Florids), 2:58650 
TOTAL ENERGY SYSTEMS/STIRLING CYCLE 
System analysis design and proof-of-concept experiment of a total 
energy system. Quarterly progress report, 15 May 1976-15 
August 1976, 2:59943 (COO-2947-1) 
TOTAL ENERGY SYSTEMS/STIRLING ENGINES 
Development of 40-150 kW Stirling engines in Sweden and their 
application in mining equipment, total energy systems and road 
vehicles, 2:60184 (CONF-770430-P3(Draft)) 
Solar/Stirling Total Energy System (Conceptual design for 
residential complex at Lake Buena Vista, Florids), 2:58650 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS COLLECTORS/DESIGN 
Collector field design for a central receiver solar thermal power 
plant, 2:58648 
TOWER FOCUS POWER PLANTS 
Solar flux density distributions on central tower receivers, 2:58647 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Conceptual design of an open cycle gas turbine solar central 
receiver system, 2:58644 
TOWER FOCUS POWER PLANTS/DESIGN 
Production of electricity through thermodynamic conversion of 
solar energy. 10 mwe project, 2:58643 
Solar thermal conversion to electricity utilizing a central receiver, 
open cycle gas turbine design. Summary report, 2:58642 (EPRI- 
ER-387-SY) 
TOWER FOCUS POWER PLAN‘ S/HELIOSTATS 
Heliostat field design for the ERDA 5 Megawatt Solar Thermal 
Test Facility, 2:58649 
TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Central receiver solar system applicable to central power stations, 
2:58645 
Central receiver solar thermal power, 2:58646 
TOWER FOCUS POWER PLANTS/RESEARCH PROGRAMS 
Production of electricity through thermodynamic conversion of 
solar energy. 10 mwe project, 2:58643 
TOWN GAS/PRODUCTION 
Production of town gas form residual gas obtained in the chemical 
industry, 2:58602 
TOXIC MATERIALS/INFORMATION CENTERS 
Life sciences information within the biomedical sciences section: 
information center complex (Toxicity of chemicals), 2:61077 
(CONF-7605 159-2) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINS/ENERGY CONSUMPTION 
Federal perspective on transportation energy use and 
conservation, 2:60120 
TRAINS/GAS TURBINES 
Investigation of the efficiency of locomotive gas turbine engines, 
2:60129 


TRAINS/SPACE HEATING 
Electric train heating with diesel locomotives, 2:60128 
TRANS 104 ELEMENTS/BINDING ENERGY 
Superheavy nuclei and pion condensation, 2:61475 
TRANS 104 ELEMENTS/ISOTOPE PRODUCTION 
Superheavy nuclei and pion condensation, 2:61475 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMERS/CONSTRUCTION 
Direct current transformer, 2:59024 (N-77-20341) 
TRANSFORMERS/ELECTRICAL PROPERTIES 
Inductances of windings of saturated 500-750 kV 
autotransformers, 2:59020 
TRANSFORMERS/ENERGY LOSSES 
Determination of load losses in autotransformers, 2:59017 
TRANSFORMERS/PRESSURE MEASUREMENT 
Distribution transformer tank pressure study. Final report. 
Appendix, 2:59011 (EPRI-325A) 
TRANSFORMERS/SAFETY 
Distribution transformer tank pressure study. Final report. 
Appendix, 2:59011 (EPRI-325A) 


TRANSPORTATION SYSTEMS/TERMINAL FACILITIES 


TRANSFORMERS/TEMPERATURE MONITORING 
Isolated reference-free temperature monitor for high voltage 
equipment (For process transformers and switchgear in gaseous 
diffusion plants), 2:60818 (GAT-869) 
TRANSIENTS/HEAT TRANSFER 
Methods for the development of large computer codes under 
LTSS (PWR and BWR), 2:59613 (LA-NUREG-6828-MS) 
TRANSIENTS/HYDRAULICS 
Methods for the development of large computer codes under 
LTSS (PWR and BWR), 2:59613 (LA-NUREG-6828-MS) 
TRANSITION ELEMENT ALLOYS/CRYSTAL STRUCTURE 
Heat 4 formation of solid and liquid alloys of transition metals, 


2:60317 
TRANSITION ELEMENT ALLOYS/FORMATION HEAT 
> — of solid and liquid alloys of transition metals, 
76031 
TRANSITION ELEMENT COMPLEXES/CHEMICAL BONDS 
Neutron diffraction studies on transition metal hydride complexes, 
2:60531 (BNL-23133) 
TRANSITION RADIATION DETECTORS/DESIGN 
— radiators for electron identification at the CERN ISR, 


TRANSITION RADIATION DETECTORS/PARTICLE 
IDENTIFICATION 
Transition radiators for electron identification at the CERN ISR, 
2:60804 


608! 
TRANSLATORS 
Algebraic formulation of Knuthian semantics, 2:61846 (UCLA- 
34P214-33) 
TRANSPORTATION SECTOR 
Regulating and insuring pre-arranged ride sharing. Final report, 
2:59944 (DOT-TST-76T-33) 
TRANSPORTATION SECTOR/COMMUNICATIONS 
Telecommunications substitutability for travel: an energy 
conservation potential, 2:59956 (OT-Report-75-58) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Telecommunications substitutability for travel: an energy 
conservation potential, 2:59956 (OT-Report-75-58) 
Transportation energy conservation data book: supplement IV, 
2:59955 (ORNL-5249) 
TRANSPORTATION SECTOR/FUELS 
United States transportation fuel economics (1975-1995), 2:59946 
(N-75-21154) 
TRANSPORTATION SECTOR/LAND USE 
Portland Energy Conservation Project. Energy and land use: 
comprehensive plan working paper No. 13, 2:59952 (NP-22230) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/BIBLIOGRAPHIES 
Reports bibliography, supplement July 1975-June 1976, 2:60164 
(PB-264158) 
TRANSPORTATION SYSTEMS/COMMUNICATIONS 
‘Telecommunications substitutability for travel: an energy 
conservation potential, 2:59956 (OT-Report-75-58) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Carpool and buspool matching guide. Fourth edition, 2:60131 
(NP-22374) 
Efficient use of energy, 2:59986 
Federal perspective on transportation energy use and 
conservation, 2:60120 
Preliminary summary of results obtained in the study 
"Technologies for Energy Economization”, 2:60094 (ERDA-tr- 
242) 
Telecommunications substitutability for travel: an energy 
conservation potential, 2:59956 (OT-Report-75-58) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Efficient use of energy, 2:59986 
Federal perspective on transportation energy use and 
conservation, 2:60120 
Preliminary summary of results obtained in the study 
’Technologies for Energy Economization”, 2:60094 (ERDA-tr- 
242) 
TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 
Measuring energy efficiency in freight transportation, 2:60119 
(CONF-760104-5) 
TRANSPORTATION SYSTEMS/MANAGEMENT 
Transportation system management: state-of-the-art. Final report, 
2:60133 (PB-266953) 
TRANSPORTATION SYSTEMS/MEETINGS 
Measuring energy efficiency in freight transportation, 2:60119 
(CONF-760104-5) 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
Measuring energy efficiency in freight transportation, 2:60119 
(CCNF-760104-5) 
TRANSPORTATION SYSTEMS/TERMINAL FACILITIES 
Methodology for the design of urban transportation interface 
facilities. Final technical report, January 1976-December 1976, 
2:60130 (DOT-TST-77-46) 
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TRANSURANIUM ELEMENTS 
See also NEPITUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/BIBLIOGRAPHIES 
Environmental aspects of the transuranics: a selected, annotated 
bibliography (Pu-238, Pu-239), 2:60858 (ORNL/EIS-91/V8) 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL EFFECTS 
Environmental aspects of the transuranics: a selected, annotated 
bibliography (Pu-238, Pu-239), 2:60858 (ORNL/EIS-91/V8) 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
Some design aspects of transuranic field studies, 2:60876 (BNWL- 
SA-5974(Rev.)) 
TRAPPED ELECTRONS 
Effect of tra ae can g on Alfven waves in a tokamak, 2:61717 
TRAPPED E /ELECTRON SPIN RESONANCE 
Second moment aac. of the electron nt resonance line shape 
of trapped electrons in sodium-ice condensates. Relation to the 
electrons, 2:60577 
/NONLINEAR 


molecular structure around trap 
TRAPPED-PARTICLE INSTABI 
PROBLEMS 
Nonlinear saturation of the a -ion mode by mode coupling in 
two dimensions, 2:61660 (UCID-17529) 
TRAPPED-PARTICLE INSTABILITY TURBULENCE 
Turbulence theory for the dissipative trapped electron instability, 
2:61656 (ORNL/TM-5942) 
EES 


See also PINES 
TREES/MORPHOLOGICAL CHANGES 
Fertilizer induced morphological and chemical responses of a 
uakin, fos stand in interior Alaska, 2:60868 
TREES/M 
S aetiaietiehs in a ie tree breeding (X radiation), 2:61033 
TREES/PLANT BREE! FEEDING 
Radiomutagenesis in apple tree breeding (X radiation), 2:61033 
TREES/RADIOSENS 
Comparative radiosensitivity of white and common birch seeds 
(Gamma radiation, Betula verrucosa, B. pubescens), 2:61035 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHINELLA 
— spiralis: phospholipase in challenged mice and rats, 
2:6100. 


TRICHINELLA/INFECTIOUS DISEASES 
Trichinella yr — in sensitized mice after 
challenge, 2:609 
TRICLINIC LATTICES/COMPUTER CODES 
PL-1 program system for generalized Patterson superpositions, 
2:61520 (IS-4106) 
TRICLINIC LATTICES/MAPS 
PL-1 program system for generalized Patterson superpositions, 
2:61520 (1S-4106) 
TRIGA TYPE REACTORS/NEUTRON FLUENCE 
Circuit designs for measuring reactor period, peak power, and 
pulse fluence on TRIGA and other pulse reactors, 2:59668 
(SAND-77-0462) 
TRIGA TYPE REACTORS/POWER DENSITY 
Circuit designs for measuring reactor period, peak power, and 
pulse fluence on TRIGA and other pulse reactors, 2:59668 
(SAND-77-0462) 
TRIGA TYPE REACTORS/REACTOR PERIOD 
Circuit designs for measuring reactor period, peak power, and 
pulse fluence on TRIGA and other pulse reactors, 2:59668 
(SAND-77-0462) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development TRI-GAS process. 71st 
1573) progress report for the period July 1977, 2:57867 (FE- 
1527- 
TRIGGER CIRCUITS/DESIGN 
Programmable combinational ee ae system for high energy 


a physics experiments, 2 
PARTI 


Progress in areas of relevance to the treatment of 


from reprocessing plants, 2:58518 (BNWL-tr-253) 
TRITIUM/BINDING ENERGY 


Few nucleon problem with realistic nucleon-nucleon interactions, 
2:61332 (LA-UR-77-1525) 
TRITIUM/BOUND STATE 
Few nucleon problem with realistic nucleon-nucleon interactions, 
2:61332 (LA-UR-77-1525) 
TRITIUM/BREEDING 
Tritium production in a controlled thermonuclear reactor blanket 
model with a hite reflector, 2:61737 
TRITIUM/ ‘AL RADIATION EFFECTS 
Ortho-para forms of hydrogen, deuterium, and tritium: radiation 
and self-induced conversion kinetics and equilibria, 2:60569 
(UCRL-52278) 


us effluents 
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TRITIUM/COMBUSTION 
Apparatus for the continuous purification of gases contaminated 
with tritium (Patent; combustion and absorption), 2:58519 
TRITIUM/DIFFUSION 
Hydrogen permeability of Haynes alloy-188, 2:60368 
TRITIUM/LABELLED COMPOUNDS 

Tritiation of protein hormones. Progress report, 2:61009 (COO- 
3105-6) 

TRITIUM/MUONIC MOLECULES 

Calculation of rates of formation of u-mesic hydrogen molecules, 
2:61217 

TRITIUM/RADIOACTIVE WASTE PROCESSING 

Apparatus for the continuous purification of gases contaminated 
with tritium (Patent; combustion and absorption), 2:58519 

Tritium concentration and fixation. Budget activity No. BD 
0301030. Progress report for October 1-December 31, 1973, 
2:58509 (BNL-18648) 

Tritium concentration and fixation. Budget activity No. BD 
0301030. Progress report, January 1-March 31, 1974, 2:58510 
(BNL-18879) 

Tritium concentration and fixation. Budget acitvity No. BD 
0301030. Progress report, April 1-June 30, 1974 (In Zr hydride 
or polymer-impregnated concrete), 2:58511 (BNL-19303) 

TRITIUM/SPIN ORIENTATION 

Ortho-para forms of hydrogen, deuterium, and tritium: radiation 
and self-induced conversion kinetics and equilibria, 2:60569 
(UCRL-52278) 

TRITIUM/UPTAKE 

Fate of intraintestinal thymocytes labeled with 

125iododeoxyuridine or tritiated thymidine (Mice), 2:61071 
TRITIUM IONS/COLLISIONS 

H(t,n)*He reaction for depth profiling of hydrogen by neutron 
time-of-flight, 2:61506 (UCRL-79201(Rev.1)) 

Scattering of 10-30 keV H*, H2* and H3* from surfaces: excited 
state composition and scattered H* flux (10 to 30 keV, angular 
distribution, Doppler-broadened lines), 2:61198 

TRITIUM TARGET/ALPHA REACTIONS 

3H(a,*Li)n reaction at zero degrees (87 to 398 keV: excitation 

function), 2:61338 (BNL-NCS-22500) 
TRITIUM TARGET/NEUTRON REACTIONS 

Elastic neutron scattering from distributed fusion neutrons, 
deuterium, tritium, lithium, and multigroup rate coefficients, 
2:61337 

TRITIUM TARGET/PROTON REACTIONS 

Neutron source reaction cross sections, 2:61340 

TRITON REACTIONS/ELASTIC SCATTERING 

Scattering of polarized tritons by °Be and '*C (15 and 17 MeV; 

differential analyzing powers), 2:61354 (BNL-NCS-22500) 
TRITON REACTIONS/ONE-NUCLEON TRANSFER 

REACTIONS 

Simulation of (n,p) cross sections using charged particle reactions 
((t,a) p emission), 2:61385 (BNL-NCS-22500) 

TRITON REACTIONS/PICKUP REACTIONS 

Neutron source reaction cross sections, 2:61340 

Possible hexadecapole vibrations in '* '**Os, 2:61410 

Study of the sup(210m)Bi(t,a)”°*Pb reaction, 2:61415 

TRITON REACTIONS/STRIPPING 

H(t,n)*He reaction for depth profiling of hydrogen by neutron 

time-of-flight, 2:61506 (UCRL-79201(Rev.1)) 
TROUT/AQUACULTURE 

Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp (power plant waste 
heat utilization in aquaculture). Volume I. Final report 1 Jul 74- 
31 Oct 76, 2:61010 (PB-266927) 

TRUCKS/DIESEL ENGINES 

Diesel engine and conservation, 2:60174 (CONF-770430- 
P1(Draft)) 

Systems-analysis of alternative drive units for future heavy duty 
trucks, 2:60175 (CONF-770430-P5(Draft)) 

TRUCKS/ENERGY CONSUMPTION 

Federal perspective on transportation energy use and 

conservation, 2:60120 
TRUCKS/GAS TURBINES 

Fiat 6803 gas turbine engine: design and development, 2:60180 
(CONF-770430-P 1(Draft)) 

Systems-analysis of alternative drive units for future heavy duty 
trucks, 2:60175 (CONF-770430-PS(Draft)) 

TRUCKS/HYBRID SYSTEMS 

Status report on an organic Rankine bottoming cycle for long-haul 

diesel trucks, 2:60198 (CONF-770430-P3(Draft)) 
TRUCKS/LUBRICATING OILS 

Fleet test of re-refined oil. First annual progress report. 2:58327 

(COO-4074-3) 
TRUCKS/SPACE CHARGE 

Estimation of charge and field strength in tanks during top 

filling with electrostatically changeable fuels, 2:58324 
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TRUCKS/STIRLING ENGINES 
Development of 40-150 kW Stirling engines in Sweden and their 
—s in mining equipment, total energy systems and road 
ehicles, 2:60184 (CONF-770430-P3(Draft)) 
TRYPTOPHAN/PHOTOLYSIS 
Photolysis mechanism of aqueous tryptophan, 2:60560 
TUBERS 
See also POTATOES 
TUBERS/RADIOSENSITIVITY 
Radiosensitivity of potato shoots, grafts, and vegetating plants 
(Gamma radiation), 2:61036 
BES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
See also PRESSURE TUBES 
TUBES/FLUID FLOW 
Correlations of data on heat transfer crisis in annuli on the basis of 
flow parameters at the inlet, 2:60700 
TUBES/GAS TUNGSTEN-ARC WELDING 
Development of automated pipe and tube welding techniques for 
aluminum, 2:60281 
TUBES/HYDRODYNAMICS 
Crossflow-induced vibrations of tube banks: hydrodynamic forces 
and mathematical models, 2:59567 (CONF-770519-3) 
TUBES/MANIPULATORS 
Manipulator for hollow objects (Patent), 2:59247 
TUBES (CONDUITS) 
See PIPES 
TUFF/ELECTRIC CONDUCTIVITY 
Studies on the physical and chemical properties of rocks in 
geothermal fields (At 20° to 250°C), 2:58895 (CONF-770364-1) 
TUMOR CELLS/FILTRATION 
Filterability of normal and leukemic human leukocytes, 2:61001 
TUMOR CELLS/MORPHOLOGICAL CHANGES 
In vivo-in vitro studies of the evolution of epithelial neoplasia, 
2:60971 (CONF-770130-1) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNDRA/BIBLIOGRAPHIES 
US-International Biological Program ecosystem analysis studies, 
2:60866 (US/IBP-77/1(Vol.4)(No.4)) 
TUNDRA/PLANT GROWTH 
Investigations of physical processes affecting leaf temperature 
profiles 2nd primary production in the red mangrove ecosystem 
and research on the dynamics of arctic tundra ecosystems, 
modification 10. Final report, 1 November 1975-31 October 
1976 (Tundra ecosystms in Alaska), 2:60865 (SAN-807X7) 
TUNGSTEN/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
TUNGSTEN/ELECTRIC CONDUCTIVITY 
Low-temperature transport effects in tungsten, 2:60370 
TUNGSTEN/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
TUNGSTEN/NERNST EFFECT 
Low-temperature transport effects in tungsten, 2:60370 
TUNGSTEN/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
TUNGSTEN/SPUTTERING 
Isotope effect in the study of H-W(100) and O-W(100) 
chemisorption systems using SIMS, 2:61192 (BNL-22947) 
TUNGSTEN/TENSILE PROPERTIES 
Analytical method for predicting plastic flow in notched fiber 
composite materials, 2:60344 
TUNGSTEN/THERMAL CONDUCTIVITY 
Low-temperature transport effects in tungsten, 2:60370 
TUNGSTEN 182/ENERGY-LEVEL TRANSITIONS 
High-counting rate 47 8-y coincidence system, 2:60792 (BNL- 
NCS-22500) 
TUNGSTEN 182/K CONVERSION 
K conversion coeffients of y-rays above 800 keV from '**Ta 
decay, 2:61397 (BNL-NCS-22500) 
TUNGSTEN 184/ENERGY LEVELS 
Nuclear data sheets for A= 184, 2:61396 
TUNGSTEN ALLOYS 
See also HASTELLOY X 
STELLITE 
TUNGSTEN ALLOYS/CASTING 
Process for making ceramic molds having a metal oxide barrier for 
casting and directional solidification of superalloys (Patent), 
2:60278 


TWO-PHASE FLOW/MASS TRANSFER 


TUNGSTEN ALLOYS/CATALYTIC EFFECTS 
Comparison of Co-Mo and Ni-W catalysts in the denitrification of 
shale gas oil, 2:58430 
TUNGSTEN CARBIDES/SINTERING 
Direct observation of liquid-phase sintering in the system tungsten 
carbide-cobalt, 2:60433 
TUNGSTEN OXIDES/CHEMICAL PREPARATION 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TUNGSTEN OXIDES/COLOR 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TUNGSTEN OXIDES/ELECTRIC CONDUCTIVITY 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TUNGSTEN OXIDES/HARDNESS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TUNGSTEN OXIDES/MELTING POINTS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
TURBINE BLADES/BENDING 
Unsymmetrical bending of blades of turbine diaphragms, 2:58980 
TURBINE BLADES/EROSION 
New method of erosion protection of rotor blades of turbine 
stages, 2:58982 
TURBINE BLADES/FATIGUE 
ee fatigue tests of PT-25-90 steam turbine blades, 
TURBINE BLADES/OPTIMIZATION 
Windmill optimization, 2:58935 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Disc pump or turbine a 2:60611 
TURBINES/EFFICIEN 
Method of determination ~ the efficiency of shroudless turbine 
stages, 2:58992 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/POWER CONDITIONING CIRCUITS 
High power study - power conditioning. Final report Jun 75-Jan 
76, 2:60069 (AD-A-038724) 
TURBOGENERATORS/STABILITY 
Device for improving static stability of turbogenerators, 2:58993 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 
TURBINES 
TURBOMACHINERY/DESIGN 
Ammonia turbomachinery design considerations for the direct 
cycle nuclear gas turbine waste heat power plant, 2:59219 (GA- 
A-14171) 
TURBULENT FLOW/ADDITIVES 
Dependence of effective slip on wall roughness in dilute polymer 
solutions, 2:61248 
TURBULENT FLOW/DRAG 
Dependence of effective slip on wall roughness in dilute polymer 
solutions, 2:61248 
TURBULENT HEATING 
Stationary spectrum of strong turbulence in magnetized 
nonuniform plasma, 2:61579 
TURBULENT HEATING/ALFVEN WAVES 
Kinetic Alfven waves in turbulent plasmas, 2:61586 
TURBULENT HEATING/SKIN EFFECT 
Transport during turbulent heating in a tokamak, 2:61578 
TURTLES/BIO ICAL STRESS 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
Progress report, 1 October 1974-30 September 1977, 2:60887 
(COO-2502-14) 
TURTLES/TEMPERATURE DEPENDENCE 
Thermoregulation and temperature relations of alligators and 
other large ectotherms inhabiting thermally stressed habitats. 
Annual pr — report, 1 July 1976-30 September 1977 
(Ecology of Par Pond, Savannah River Reservation), 2:60929 
(COO-2502-13) 
TWO-PHASE FLOW/HEAT TRANSFER 
Heat and mass transfer in rising two-phase flows in rectangular 
channels, 2:60702 
TWO-PHASE FLOW/HYDRODYNAMIC MODEL 
Hydrodynamic model of two-phase pipe flow, 2:60693 (BNL- 
NUREG-23105) 
TWO-PHASE FLOW/MASS TRANSFER 
Heat and mass transfer in rising two-phase flows in rectangular 
channels, 2:60702 





TWO-PHASE FLOW/MEASURING METHODS 


TWO-PHASE FLOW/MEASURING METHODS 
Contribution to the study of methods for measuring two-phase 
flow. Applications to the statistical analysis of flows with 
bubbles. Volume I. Text, 2:60706 (NP-tr-1982) 
TWO-PHASE FLOW/VOID FRACTION 
Upflow of a water-steam mixture in heated tubes, 2:60703 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Flux flow noise power spectra in the presence of local pinning 
interactions, 2:61537 
Magnetic instabilities in hard superconductors, 2:61539 
Nucleation and dynamics of vortices in type-II superconductors, 
2:61530 (IS-T-761) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
BL 


See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UHV AC SYSTEMS/TEST FACILITIES 
Study of transmission and distribution laboratory facilities. Final 
report, 2:59019 (EPRI-327) 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
UKAEA 
(United Kingdom Atomic Energy Authority.) 
UKAEA/REACTOR TECHNOLOGY 
Cooperation in research and development, 2:59482 
UKRAINIAN SSR/HEAT FLOW 
Investigation of heat flow in the territory of the Ukraine, 2:58885 
ULTRAHIGH VACUUM 
Thermal release of ionically pumped inert gases, 2:60717 
ULTRAHIGH-SPEED PHOTOGRAPHY 
Six-frame picosecond radiation camera based on hydrated electron 
photoabsorption phenomena (Laser opacity pattern in acidic 
aqueous cell formed by pulsed irradiation), 2:60820 (UCRL- 


76191) 
ULTRASONIC TESTING 
Evaluation of flaw indications by ultrasonic pulse amplitude and 
phase spectroscopy, 2:60713 (ORNL-tr-4355) 
ULTRASONIC TESTING/MATHEMATICAL MODELS 
Flaw-size measurement in a weld sample by ultrasonic frequency 
analysis, 2:60711 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/CONTAINMENT 
Device for closing off a mine gallery especially for use to prevent 
spreading of underground explosions (Patent), 2:60828 
UNDERGROUND EXPLOSIONS/GROUND MOTION 
Results from fault-monitoring stations on Pahute Mesa, Nevada 
Test Site, from July 1973 through December 1976, 2:61115 
(USGS-474-242) 
UNDERGROUND EXPLOSIONS/POWER GENERATION 
PACER: short cut solution to fusion energy production, 2:61724 


(TID-27687) 
UNDERGROUND EXPLOSIONS/RESEARCH PROGRAMS 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
UNDERGROUND MINING 
See also LONGWALL MINING 
UNDERGROUND MINING/AUTOMATION 
Trends in the development of technology for automated coal 
mining, 2:57991 
UNDERGROUND MINING/COST 
Coal as fuel for Barrow, Alaska: a preliminary study of mining 
costs, 2:58022 (PB-266766) 
UNDERGROUND MINING/MINING EQUIPMENT 
Australians piggyback three bolters, 2:57979 
Thin seam gy I. Some aspects of thin seam mining in North 
Derbyshire, 2:57976 
Thin — mining. II. Thin seam mining at Annesley colliery, 
2:5797 
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Trends in the development of technology for automated coal 
mining, 2:57991 
UNDERGROUND MINING/ROCK BURSTS 
Study of the effect of roof control by hydraulic packing on the 
danger of sudden eruption of gas and coal in steep coal strata, 
2:57992 
UNDERGROUND MINING/ROCK MECHANICS 
Analogue modelling of stresses and displacements in bord and 
pillar workings of coal mines, 2:57989 
UNDERGROUND NUCLEAR STATIONS/FEASIBILITY 
STUDIES 
Underground siting of nuclear power plants: potential benefits and 
penalties, 2:59640 (SAND-76-0412) 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/CONNECTORS 
Method and apparatus for connecting flowlines to underwater 
installations (Patent), 2:60748 
UNIFIED GAUGE MODELS/SYMMETRY BREAKING 
Nonconversation of muon number in a broken SU(4) x U(1) gauge 
theory, 2:61305 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/COAL DEPOSITS 
Thin seam mining. I. Some aspects of thin seam mining in North 
Derbyshire, 2:57976 
UNITED KINGDOM/COAL MINING 
Power loading in thin seams within the Barnsley Area of the 
National Coal Board, 2:57978 
UNITED KINGDOM/ENERGY CONSERVATION 
Modern approach to fossil fuels (Considering increased value of 
energy in relation to other resources), 2:60009 
UNITED KINGDOM/GEOTHERMAL RESOURCES 
Geothermal energy: the case for research in the United Kingdom. 
Energy paper number 9, 2:58796 (NP-22115) 
UNITED KINGDOM/SOLAR ENERGY CONVERSION 
Simple model for solar energy economics in the U.K., 2:60053 
UNITED KINGDOM/UNDERGROUND MINING 
Face support requirements. A problem in ‘arching’ (5 refs.), 
2:57988 


Thin seam mining. II. Thin seam mining at Annesley colliery, 
2:57977 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
UNLEADED GASOLINE/PRODUCTION 
Process for upgrading motor gasoline (Patent), 2:58200 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UNTERWESER REACTOR/CONTAINMENT BUILDINGS 
Electricity from nuclear energy. Shell techniques in the nuclear 
power plant Unterweser, 2:59201 
URANIUM 
See also ENRICHED URANIUM 
NATURAL URANIUM 
URANIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
URANIUM/AERIAL PROSPECTING 
Gamma-ray spectrum enhancement, 2:58453 (SAI-77-518-LJ) 
URANIUM/BIBLIOGRAPHIES 
Environmental aspects of the transuranics: a selected, annotated 
bibliography (Pu-238, Pu-239), 2:60858 (ORNL/EIS-91/V8) 
URANIUM/CHEMICAL VAPOR DEPOSITION 
Compact vapor deposition system, 2:60366 
URANIUM/CORROSION 
Corrosion and ESCA studies of uranium after exposure to an RF 
discharge, 2:60396 (UCRL-78939) 
URANIUM/DEMAND FACTORS 
me supply and nuclear reactor fuel efficiency, 2:58501 
NIUM ON BEAM WELDING 
Eliminating cold-shut defects in deep, single-pass, eleciron beam 
welds in uranium, 2:60279 
URANIUM/ENVIRONMENTAL E 
Continued studies of long-term ecological effects of exposure to 
uranium, 2:60877 (LA-6742) 
Environmental aspects of the transuranics: a seiected, annotated 
ae (Pu-238, Pu-239), 2:60858 (ORNL/EIS-91/V8) 
URANIUM/FERMI LEVEL 


Role of pressure in the study of the FERMI surface, 2:60362 
(SAND-77-0978C) 
URANIUM/GEOCHEMISTRY 
Possible explanation for the variation of radiochemical 
characteristics in some acid and intermediate igneous rocks, 
2:58449 (DEMO-76/9) 
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URANIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
URANIUM/MEETINGS 
Uranium supply and demand, 2:58502 
URANIUM/NUCLEAR REACTION ANALYSIS 
Uranium distribution by fission product radiography in 
semimetallic ores in connection with the genesis of these ores, 


2:58446 
URANIUM/PRODUCTION 
Patterns of energy production in the Southwest, 2:59975 (LA-UR- 
77-685) 
URANIUM/RADIOECOLOGICAL CONCENTRATION 
Continued studies of long-term ecological effects of exposure to 
uranium, 2:60877 (LA-6742) 
URANIUM/REDUCTION 
Reduction of uranium(VI) to uranium(IV) with sodium 
naphthalenide, 2:60584 
URANIUM/SEPARATION PROCESSES 
Coal-uranium breeder: uranium from coal (Recovery of U from 
ashes of coal combustion), 2:58466 
Extraction of uranium from aqueous solutions by coals of different 
rank and petrographic composition, 2:58470 
Cua experience and techniques for minimizing wastes, 
2:58521 (ORNL-tr-4391) 


URANIUM/SPATIAL DISTRIBUTION 
Uranium distribution by fission product radiography in 
semimetallic ores in connection with the genesis of these ores, 


2:58446 
URANIUM/THERMODYNAMIC PROPERTIES 
Thermophysical and transport properties of metals at high 


pressure and very high temperature, 2:60365 (UCRL-79586) 
URANIUM/VOLTAMETRY 
Part I. Application of pulse polarography and pulse anodic 
stripping to the determination of selected heavy metals in 
natural waters. Part II. Application of controlled potential 
coulometric techniques to the determination of uranium, 2:60523 
(TID-27709) 
URANIUM 230/ENERGY LEVELS 
Nuclear data sheets for A= 230, 2:61428 
URANIUM 231/ENERGY LEVELS 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
URANIUM 231/NUCLEAR STRUCTURE 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
URANIUM 232/ENERGY LEVELS 
Nuclear data sheets for A = 232,236,240, 2:61429 
URANIUM 233 TARGET/NEUTRON REACTIONS 
v bar revisited, 2:61419 
Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 
URANI 234 TARGET/NEUTRON REACTIONS 
v bar revisited, 2:61419 
Measurements of the neutron-induced fission cross sections of 
234U, 36, and *°*U relative to 7*°U from 0.1 to 30 MeV, 
2:61469 
Systematics of neutron-induced-fission cross sections in the MeV 
range, 2:61468 
URANIUM 235/ACTIVATION ANALYSIS 
CFRMF neutron flux gradient and spectral determinations, 
2:61451 (HEDL-TME-75-130) 
URANIUM 235/ENERGY LEVELS 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
URANIUM 235/ISOTOPE SEPARATION 
Evolution of uranium isotope separation methods in France, 
2:58472 (ERDA-tr-293) 
URANIUM 235/LASER ISOTOPE SEPARATION 
Isotope separation (Patent), 2:58477 
Isotope separation — (Patent), 2:58478 
Research and development prospects for the atomic uranium laser 
isotope separation process. Research report 442, 2:58476 
(CONF-761 109-13) 
URANIUM 235/NEUTRON REACTIONS 
ENDF/B dosimetry file for version V, 2:61496 (BNL-22300) 
URANIUM 235/NUCLEAR STRUCTURE 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
URANIUM 235 TARGET/NEUTRON REACTIONS 
235) thermal neutron fission yields relative to NBS fission 
measurements Test 74-3, 2:61458 (HEDL-TME-75-130) 
v bar revisited, 2:61419 
Absolute fission rates measurements in Mol->>, 2:61465 (HEDL- 
TME-75-130) 
Californium-252 fission spectrum irradiation facility for neutron 
reaction rate measurements, 2:61448 (BNL-NCS-22500) 
CFRMF fission product generation rates, 2:61452 (HEDL-TME- 
75-130) 
Comparison of measured and calculated decay heat from products 
U thermal fission, 2:61440 (BNL-NCS-22500) 
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Decay heat from products of 7*°U thermal fission by fast-response 
boil-off calorimetry, 2:61445 (BNL-NCS-22500) 

Delayed neutron spectra: equilibrium spectrum, 2:61450 (BNL- 
NCS-22500) 

Fast reactor fission yields, 2:61449 At INL-NCS-22500) 

Fission cross sections of 7°5U and 7*°Pu avera; ¥ over Cf 
neutron spectrum, 2:61446 (BNL-NCS-22 

Fission fragment measurements: double energy Cecelia 
2:61439 (BNL-NCS-22500) 

Fission/milligram of 7°5U in BIG-10 Tests A, C, E, and B, 2:61464 
(HEDL-TME-75-130) 

Fission product reaction rates for **°U in NBS thermal facility, 
2:61455 (HEDL-TME-75-130) 

Fission product reaction rates for CFRMF irradiation of 7*°U, 
238), 29°Pu, and *°7Np, 2:61456 (HEDL-TME-75-130) 

Fission-product reaction rates from CFRMF Tests ANL 74-7A 
and 74-7B, 2:61459 (HEDL-TME-75-130) 

Fission-product reaction rates from BIG-10 Test C-ANL(74-16), 
2:61460 (HEDL-TME-75-130) 

Fission product beta and gamma energy release. Quarterly 
progress report * January-March 1977, 2:61466 (ORNL/ 
NUREG/TM-12 

Fission rates in BIG. do Test C-ANL(74-16) based on K-yield 
factors, 2:61461 (HEDL-TME-75-130) 

Fragment excitation energy dependence of charge- and spin- 
distribution for A = 132-134 chains of the neutron 7>U 
fission, 2:61471 

High energy fission cross section ratio measurements (741 Am/?*>U 
and *7Np/*5U, 0.1 to 30 MeV), 2:61441 (BNL-NCS-22500) 

Measurements of the fast neutron fission cross section of 75U 
(Measurements to resolve discrepancies around 0.25, 2, and 4 
MeV), 2:61437 (BNL-NCS-22500) 

Measurements of the neutron-induced fission cross sections of 
2341), 6), and *°*U relative to 7°U from 0.1 to 30 MeV, 
2:61469 

Production rates for fission products for irradiation of 7*°U, *°*U, 
23° Pu, *°7Np in BIG-10, 2:61457 (HEDL-TME-75-130) 

Some comments on measurements of reaction rates by y-ray 
spectrometry, 2:61454 (HEDL-TME-75-130) 

Spectral indices for BIG-10: spectrum-averaged fission cross 
section ratios for °U, **U, *°°Pu, 7°7Np, 2:61463 (HEDL- 
TME-75-130) 

Unresolved resonance parameters for 7*°U (Fission widths 
between 0.1 and 30 KeV), 2:61443 (BNL-NCS-22500) 

URANIUM 236/ENERGY LEVELS 

Nuclear data sheets for A=232,236,240, 2:61429 

Unresolved resonance ———— for *°U (Fission widths 
between 0.1 and 30 KeV), 2:61443 (BNL-NCS-22500) 

URANIUM 236 TARGET/NEUTRON REACTIONS 

v bar revisited, 2:61419 

Measurements of the neutron-induced fission cross sections of 
234U, 26, and **U relative to 7°U from 0.1 to 30 MeV, 
2:61469 

Systematics of neutron-induced-fission cross sections in the MeV 
range, 2: 

URANIUM: 236 TARGET/PHOTOFISSIO: 
— ert of curium: 75'Cm (6 to 20 Mev), 2:61442 (BNL- 
CS-22500 
URANIUM 238/LASER ISOTOPE SEPARATION 

Isotope separation (Patent), 2:58477 

Isotope separation — (Patent), 2:58478 

Research and development prospects for the atomic uranium laser 
isotope separation process. Research report 442, 2:58476 
(CONF-761 109-13) 

URANIUM 238/NEUTRON TRANSPORT 

Temperature-dependent self-indication measurements in 7°°U 
(Shield at 77, 2°3, and 873K, 7 to 81 eV), 2:61497 (BNL-NCS- 
22500) 

URANIUM 238 TARGET/NEON 20 REACTIONS 

Universal fragment-momentum distribution in high-energy 

nucleus-nucleus collisions, 2:61414 
URANIUM 238 TARGET/NEUTRON REACTIONS 

v bar revisited, 2:61419 

Absolute fission rates measurements in Mol-2%, 2:61465 (HEDL- 
TME-75-130) 

Californium-252 fission spectrum irradiation facility for neutron 
reaction rate measurements, 2:61448 (BNL-NCS-22500) 

4 fission product generation rates, 2:61452 (HEDL-TME- 

5-130) 

Epithermal neutron capture in #°°U, 2:61433 

Fast reactor fission yields, 2:61449 (BNL-NCS-22500) 

Fission product reaction rates for CFRMF irradiation of **°U, 
238U, %°Pu, and *°7Np, 2:61456 (HEDL-TME-75-130) 

Fission-product reaction rates from CFRMF Tests ANL 74-7A 
and 74-7B, 2:61459 (HEDL-TME-75-130) 

Fission-product reaction rates from BIG-10 Test C-ANL(74-16), 
2:61460 (HEDL-TME-75-130) 

Fission product yields in monoenergetic neutron fission of 7°*U 
(1.5 to 7.7 MeV), 2:61438 (BNL-NCS-22500) 
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Fission rates in BIG-10 Test C-ANL(74-16) based on K-yield 
factors, 2:61461 (HEDL-TME-75-130) 

Measurements of *°*U(n,3n) cross sections (14.7 to 27.0 MeV), 
2:61432 (BNL-NCS-22500) 

Measurements of the neutron-induced fission cross sections of 
234, 26, and **U relative to °U from 0.1 to 30 MeV, 
2:61469 

Precise measurement and analysis of neutron transmission through 
238, 2:61470 

Production rates for fission products for irradiation of *°U, **U, 

239Pu, 2°7Np in BIG-10, 2:61457 (HEDL-TME-75-130) 

Spectral dew for BIG-10: spectrum-averaged fission cross 
section ratios for °U, **U, *°°Pu, 7°7Np, 2:61463 (HEDL- 
TME-75-130) 

Systematics of neutron-induced-fission cross sections in the MeV 


range, 2:61468 
URANIUM 238 TARGET/PHOTOFISSION 
New isotope of curium: **'Cm (6 to 20 MeV), 2:61442 (BNL- 
NCS-22500) 
URANIUM 239/ENERGY LEVELS 
Levels in °U (J, 7), 2:61430 (BNL-NCS-22500) 
Nuclear Data sheets for A=231, 235, 239, 2:61426 
URANIUM 239/NUCLEAR STRUCTURE 
Nuclear Data sheets for A= 231, 235, 239, 2:61426 
URANIUM 240/ENERGY LEVELS 
Nuclear data sheets for A= 232,236,240, 2:61429 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/HYDRIDATION 
Acoustic emissions during hydride formation, 2:60394 (SAND-77- 
0481C 


URANIUM BASE ALLOYS/CASTING 
Study of the structure and mechanical properties of uranium-low 
vanadium alloys, 2:60320 (UCRL-Trans-11254) 
URANIUM BASE ALLOYS/GRAIN SIZE 
Study of the structure and mechanical properties of uranium-low 
vanadium alloys, 2:60320 (UCRL-Trans-1 1254) 
URANIUM CARBIDES/CHEMICAL PREPARATION 
Device for making ball-shaped metal oxide particles and metal 
carbide particles (Patent), 2:58480 
URANIUM CARBIDES/FABRICATION 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
URANIUM CARBIDES/HOT PRESSING 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
URANIUM CARBIDES/OXIDATION 
Oxidation behavior of (U,Pu)C fuel materials in air-inert gas 
—— containing 400 ppm to 20% oxygen, 2:60462 (LA-UR- 
-1440) 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Advanced carbide fuels: U.S. experience (LMFBR), 2:59334 (LA- 
UR-77-1353) 
URANIUM CARBIDES/SYNTHESIS 
Processes in the carbothermal synthesis of uranium-plutonium 
carbide, 2:60440 (ORNL-tr-4321) 
URANIUM COMPLEXES/VAPOR PRESSURE 
Vapor pressure of tetrakis(2,2,6,6-tetramethylheptane-3,5- 
dionato)uranium, 2:60583 
URANIUM DEPOSITS/AERIAL MONITORING 
a by airborne gamma-ray spectrometry, 
URANIUM DEPOSITS/AERIAL PROSPECTING 
Discrimination of uranium alteration zones in selected areas by use 
“: MSS imagery. Final report, 2:58450 (GJBX- 
Optical detection of atmospheric 7**U decay products, 2:58454 
URANIUM DEPOSITS/CATAGENESIS 
a of 4 — and classification of exogenic uranium 
leposits, 
URANIUM 'DEPOSITS/CLASSIFICATION 
Stages of ore aaa and classification of exogenic uranium 
deposits, 2:5844 
URANIUM. 'DEPOSITS/DIAGENESIS 
= of ore formation and classification of exogenic uranium 
URANIUM DEPOSITS/EXPLORATION 
Radon in streams and _— waters of Pennsylvania as a guide to 
uranium deposits, 2:58451 (GJO-1659-2) 
Uranium from the dry country, 2:58441 
URANIUM DEPOSITS/GAMMA LOGGING 
Borehole geophysical investigations in the South Texas uranium 
district, 2:58457 
URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Principal component testing for outliers, 2:58452 (K/UR-7) 
URANI DEPOSITS/GEOCHEMISTRY 
Dissolved helium in lakes: uranium p ting in the 
Precambrian terrain of central Labeédes, 2:58443 
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Some methodical questions of study of vertical geochemical 
zoning of ore deposits, 2:58448 
URANIUM DEPOSITS/GEOLOGY 
Dissolved helium in lakes: uranium prospecting in the 
pains — of central Labrador, 2:58443 
Hot s; 
URAN UM 1 DEPOSITS/LITHOLOGY 
Brannerite from the Penn Haven Junction uranium occurrence, 
Carbon County, Pennsylvania, 2:58458 
Depositional environments as a guide to uranium mineralization in 
e Chinle formation, San Rafael Swell, Utah, 2:58442 
URANIUM DEPOSITS/METAMORPHISM 
Brannerite from the Penn Haven Junction uranium occurrence, 
Carbon County, Pennsylvania, 2:58458 
URANIUM DEPOSITS/MINERALOGY 
Brannerite from the Penn Haven Junction uranium occurrence, 
Carbon County, Pennsylvania, 2:58458 
URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 
Determination of the probing distance in pulsed-neutron uranium 
logging experiments, 2:58455 
Perturbation analysis of changes in prompt fission neutron 
uranium-logging signals produced by trace neutron-absorbing 
rock constituents, 2:58456 
URANIUM DEPOSITS/NUCLEAR MAGNETIC LOGGING 
Borehole geophysical investigations in the South Texas uranium 
district, 2:58457 
URANIUM DEPOSITS/PETROGENESIS 
Brannerite from the Penn Haven Junction uranium occurrence, 
Carbon County, Pennsylvania, 2:58458 
Depositional environments as a guide to uranium mineralization in 
e Chinle formation, San Rafael Swell, Utah, 2:58442 
URANIUM DEPOSITS/PROSPECTING 
Dissolved helium in lakes: uranium prospecting in the 
Precambrian terrain of central Labrador, 2:58443 
URANIUM DEPOSITS/RESISTIVITY LOGGING 
Borehole geophysical investigations in the South Texas uranium 
district, 2:58457 
URANIUM DEPOSITS/STRATIGRAPHY 
Depositional environments as a guide to uranium mineralization in 
the Chinle formation, San Rafael Swell, Utah, 2:58442 
URANIUM DIOXIDE/CHEMICAL REACTION KINETICS 
Direct measurements of oxygen activity thresholds for liquid 
alkali metal-oxide fuel reactions (LMFBR), 2:59705 (CONF- 
760503-P2) 
URANIUM DIOXIDE/FABRICATION 
Tokai Works semiannual progress report, July-December 1975 
(LMFBR), 2:59373 (JAPFNR-254) 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Release of radioiodine from neutron-irradiated uranium dioxide 
under oxygen atmosphere, 2:58481 
URANIUM DIOXIDE/REPROCESSING 
Reprocessing experiments with fast breeder fuel in the MILLI 
pilot facility, 2:58491 (EURFNR-1448) 
URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Application of pulsed electron beam vaporization to studies of 
UO, 2:59750 (SAND-77-0429) 
URANIUM HEXAFLUORIDE/THERMODYNAMIC 
PROPERTIES 
Thermodynamic properties of a high pressure subcritical UFsHe 
E — (irradiated by an external source), 2:60490 (N-77- 
189. 


8) 
URANIUM ISOTOPES/NEUTRON REACTIONS 
Systematics of neutron-induced fisson cross sections over the 
energy range 0.1 MeV to 15 MeV and at 0.0253 eV , 2:61467 
(UCID-17509-1) 
URANIUM MINERALS/CRYSTAL STRUCTURE 
— aaa of a vicsite group mineral in the USSR, 
y 
URANIUM MINES/ENVIRONMENTAL IMPACT 
STATEMENTS 


Operation of Bear Creek Project, Rocky Mountain Energy 
Company. Docket no. 40-8452. Final environmental statement, 
2:58460 (PB-267375) 

URANIUM MINES/ENVIRONMENTAL IMPACTS 

Environmental aspects of uranium mining and milling in South 
Texas, 2:58546 (PB-266318) 

URANIUM MINES 
Randfontein offers attractive dividend yield. Investment, 2:58462 
URANIUM MINES/PRODUCTIVITY 

Vaal Reefs heading for higher final, further appreciation. 

Investment, 2:58461 
URANIUM ORES/CLASSIFICATION 

Microscopic study of the uraniferous ores from Oklo, 2:58444 
(LA-tr-77-34) 

URANIUM ORES/DIAGENESIS 

Uranium distribution by fission product radiography in 
——— ores in connection with the genesis of these ores, 
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URANIUM ORES/LEACHING 
Chattanooga shale: uranium recovery by in situ processing, 
2:58463 (UCID-17479) 
Nitric acid leaching of radium and other significant radionuclides 
from uranium ores and tailings, 2:58516 (ORNL/TM-5944) 
URANIUM ORES/MICROSCOPY 
Microscopic study of the uraniferous ores from Oklo, 2:58444 
(LA-tr-77-34) 
URANIUM ORES/MILLING 
Environmental aspects of uranium mining and milling in South 
Texas, 2:58546 (PB-266318) 
URANIUM ORES/NUCLEAR REACTION ANALYSIS 
Uranium distribution by fission product radiography in 
semimetallic ores in connection with the genesis of these ores, 
2:58446 
URANIUM ORES/ORE PROCESSING 
Chattanooga shale: uranium recovery by in situ processing, 
2:58463 (UCID-17479) 
Ergo heads towards 1978 production date, 2:58467 
Ergo slimes project fully on schedule as commissioning nears, 
2:58464 


S. Afiica's metallurgists face great challenges, 2:58468 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/CHEMICAL PREPARATION 
Device for making ball-shaped metal oxide particles and metal 
carbide particles (Patent), 2:58480 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
URANIUM OXIDES/CHEMICAL REACTION KINETICS 
Reactions of UO(+) with atmospheric gases. Final technical 
report 1 Jul-31 Dec 76, 2:60581 (AD-A-038631) 
URANIUM OXIDES/COLOR 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
URANIUM OXIDES/CRYSTAL DEFECTS 
Calculation of the oxygen potential of (U,Pu)O/sub 2+-x/ by 
means of defect models and measured data in the temperature 
range from 1000 to 1700 K, 2:60444 (EURFNR-1396) 
URANIUM OXIDES/ELECTRIC CONDUCTIVITY 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
URANIUM OXIDES/FABRICATION 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
URANIUM OXIDES/HOT PRESSING 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 2:60429 (LA-6862-MS) 
URANIUM OXIDES/MELTING POINTS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
URANIUM OXIDES/PRODUCTION 
New uranium plant to be built at South Vaal, 2:58465 
URANIUM OXIDES/QUALITY ASSURANCE 
Fission and non-fission foil material acquisition and quality 
assurance, 2:59612 (HEDL-TME-75-130) 
URANIUM PENTAFLUORIDE/INFRARED SPECTRA 
Potential constants and structure of the UF; monomer, 2:61205 
URANIUM PENTAFLUORIDE/MOLECULAR STRU 
Potential constants and structure of the UF; monomer, 2:61205 
URANIUM PEROXIDES/PRODUCTION 
Production of uranium peroxide (Patent), 2:58469 
URANIUM RESERVES 
Where Brazil's uranium lies, 2:58439 
URANIUM SULFIDES/CHEMICAL BONDS 
Valence bonding in CrUS; and related compounds showing 
delocalized unpaired electrons, 2:60488 
URANYL FLUORIDES/CRYSTAL STRUCTURE 
I. The indicatrix of composite crystals. II. Calculation of the 
indicatrix of silicate minerals with the classical point-dipole 
model. III. The structure of two sodium-urany] fluorides, 
2:60476 (LBL-6233) 
URANYL NITRATES/CRITICALITY 
Reference critical experiments. Progress report, January 1, 1977- 
March 31, 1977, 2:60626 (RFP-NUREG-2660) 
URANYL NITRATES/REDUCTION 
Reduction of uranium(V]) to uranium(IV) with sodium 
naphthalenide, 2:60584 
URBAN AREAS/ENERGY CONSERVATION 
Portland Energy Conservation Project. City energy plan: choices 
for saving energy in the commercial sector, 2:59949 (NP-22226) 
URBAN AREAS/ENERGY MANAGEMENT 
After the energy crisis: energy management (Plan for Burbank), 
2:59968 


URBAN AREAS/LAND USE 
Municipal environmental conservation commissions in New York | 
state. Doctoral thesis, 2:60846 (PB-266874) 


URBAN AREAS/TRANSPORTATION SYSTEMS 
Methodology for the design of urban transportation interface 
facilities. Final technical report, January 1976-December 1976, 
2:60130 (DOT-TST-77-46) 
Transportation system management: state-of-the-art. Final report, 
2:60133 (PB-266953) 
US DOE/ENERGY FACILITIES 
ERDA facilities: a national resource for resolving energy 
= 2:59931 (ERDA-77-80) 


See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/BIBLIOGRAPHIES 
ERDA headquarters reports: July 1977, 2:61814 (ERDA-77-41/7) 
US ERDA/B ETS 
1978 ERDA authorization. Volume I. Hearing before the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, February 
22, 1977, 2:59933 
1978 ERDA authorization: fossil fuels. Volume II. Hearings 
before the Committee on Science and Technoiogy, U.S. House 
of Representatives, Ninety-Fifth Congress, First > 
February 23; March 1, 1977, 2:60011 
ERDA Authorization Act of 1978: civilian nuclear energy 
applications. eC? together with additional views to 
accompany S. 1811 submitted to the Ninety-Fifth Congress, 
First Session, 2:59940 
US ERDA/COMPUTER CODES 
USERDA computer software summaries: numbers 240 through 
324, 2:61819 (ANL-8040(Suppl.4)) 
US ERDA/CONTRACTS 
Cooperative agreements with industry, 2:59904 
Proposed ERDA cost participation policy, 2:59905 
US ERDA/ENERGY FACT CILITIES 
ERDA facilities: a national resource for resolving energy 
problems, 2:59931 (ERDA-77-80) 
US ERDA/ENERGY POLICY 
New England assessment of the ERDA plan, 2:59992 (NP-22178) 
Our national energy problems: creating energy choices for the 
future, 2:59976 
Planning for new technology, 2:60002 
US ERDA/ENVIRONMENTAL IMPACTS 
Environmental planning process, 2:59916 
US ERDA/HEARINGS 
1978 ERDA authorization: fossil fuels. Volume II. Hearings 
before the Committee on Science and Technology, U.S. House 
of Representatives, Ninety-Fifth Congress, First Session, 
February 23; March 1, 1977, 2:60011 
US ERDA/MANPOWER 
ERDA facilities: a national resource for resolving energy 
problems, 2:59931 (ERDA-77-80 
US ERDA/PROCUREMENT 
Cooperative agreements with industry, 2:59904 
Procurement and small/minority sae 2:59899 
Proposed ERDA cost oe Speier: 2:59905 
Trends in procurement, ERDA, 2 
US ERDA 
1978 ERDA authorization. Volume I. Hearing before the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, February 
22, 1977, 2:59933 
Electric energy systems program: linking sources and uses, 
2:58940 (ERDA-77-26) 
Environmental planning process, 2:59916 
ERDA facilities: a national resource for resolving energy 
problems, 2:59931 (ERDA-77-80) 
National plan for energy research, sereraee, and 
demonstration, 2:59991 (ERDA-77-1) 
New England assessment of the ERDA plan, 2:59992 (NP-22178) 
Summaries of physical research in the geosciences, 2:61104 
(ERDA-77-55) 
US ERDA/SOLAR ENERGY 
ERDA’s Solar Energy Research and Development Program, 
2:60055 
US ERDA/TECHNOLOGY UTILIZATION 
ERDA and the diffusion of innovations: a concept paper, 2:59885 
. — 
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Task Force on Compliance and Enforcement. Final rt, 
— of Task Force recommendations, 2:58305 (FEA/T. - 
/276) 
US FEA/GOVERNMENT POLICIES 
Federal role in conservation and monitoring in the industrial 
sector, 2:58311 
US FEA/REGULATIONS 
Federal mere Administration regulation: report of the 
Presidential Task Force (Book), 2:60006 
US NBS REACTOR 
See NBSR REACTOR 
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US NRC/BUDGETS 
U.S. Nuclear Regulatory Commission budget estimates Fiscal 
of 1978. Appropriations: salaries and expenses, 2:59410 (PB- 


264411) 
US NRC/LICENSING 
Transfer of U.S. experience on regulatory matters, 2:59527 
US NRC/NUCLEAR POWER P 
Monthly inspection summary report, 2:59033 (NUREG-0025-17) 
US NRC/REACTOR LICEN 
Indexes to Nuclear Re ~ Commission issuances, July- 
December 1976, 2:5 (NRCI-76/INDEX-4) 
Nuclear Re; “eo Commission issuances, 2:59401 (NTISUB/C/ 
142-77 
US ORGANIZATIONS 
See also ENVIRONMENTAL PROTECTION AGENCY 
TENNESSEE VALLEY AUTHORITY 


'S NR 
US ORGANIZATIONS/RESEARCH PROGRAMS 
Federal interagency energy/environment R and D program: status 
ee report III, 2:59912 (EPA-600-7-77-032) 
A 

See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
IOWA 
KANSAS 
KENTUCKY 
MAINE 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSOURI 
MONTANA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH DAKOTA 
OHIO 


OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH DAKOTA 
TEXAS 
UTAH 
VERMONT 
WASHINGTON 
WISCONSIN 
WYOMING 
USA/AIR POLLUTION ABATEMENT 
Regional considerations of the Clean Air Act, 2:59917 
USA/BWR TYPE REACTORS 
Standardization and its importance to developing a nuclear power 
pro; , 2:59524 
USA/COAL GASIFICATION 
Coal gasification in the United States, 2:57910 
USA/COAL INDUSTRY 

Economic impact of EPA SO: standards on the U.S. coal industry 
(17 refs), 2:58021 (IS-ICP-45) 

Northern Great Plains coal: conflicts and options in decision 
making. A future choices project of the Upper Midwest 
Council, 2:57836 (NP-22365) 

USA/COAL LIQUEFACTION 
Liquids from coal in the United States, 2:57931 
USA/COAL LIQUEFACTION PLANTS 

Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Final report, January 
1975-December 1976, 2:57917 (FE-1752-22) 

USA/COAL MINING 
Western coal i ment Pp 2essia; system. Spring quarter. 
Quarterly :57972 (PB-2659 
ge CC GROWTH 
rowth and the future, 2:59882 (CONF-760744-) 
USA/ECON MIC POLICY 

Implications of regional development in the Middle East for U.S. 

trade, capital flows, and balance of payments, 2:59898 
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USA/ECONOMY 
Implications of regional development in the Middle East for U.S. 
trade, capital flows, and balance of payments, 2:59898 
USA/ELECTRIC POWER 
Future outlook for U.S. electricity supply and demand 
(Regionalized Electricity Model), 2:60037 
USA/EMPLOYMENT 
Shift-share analysis revisited: the allocation effect and the stability 
of regional structure, 2:59889 (ORNL/TM-5918) 
USA/ENERGY CONSUMPTION 
Comparison of residential and commercial energy use in the 
United States and Sweden, 2:60048 
State energy flow patterns (All 50 states), 2:60044 (LA-UR-1297) 
USA/ENERGY DEMAND 
Integrated multi- — energy and interindustry model of the 
United States, 2:59971 (BNL-22728) 
Project Interdependence: U.S. and world energy outlook through 
1990 (Congressional Research Service report), 2:60005 
USA/ENERGY FACILITIES 
ERDA facilities: a national resource for resolving energy 
problems, 2:59931 (ERDA-77-80) 
USA/ENERGY POLICY 
Economic impact of President Carter's energy program. Hearing 
before the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Fifth Congress, First Session on 
the rationale for, and the economic impact of, the energy 
rsh pe by President Carter to the 95th Congress, 
ay 3, 1977, 2:60004 
USA/ENERGY SOURCE DEVELOPMENT 
Economic and technological models for evaluation of energy 
policy, 2:59990 (BNL-22895) 
Energy, water, and the West, 2:59918 
Our national energy problems: creating energy choices for the 
future, 2:59976 
USA/ENERGY SUPPLIES 
Geopolitics of energy. Volume I. ‘1976-2000’. Final report, 
2:59987 (AD-A-038683) 
Geopolitics of energy. Volume II. Overview and options. Final 
report, 2:59988 (AD-A-038684) 
Integrated multi-regional energy and interindustry model of the 
United States, 2:59971 (BNL-22728) 
Project Interdependence: U.S. and world energy — through 
1990 (Congressional Research Service report), 2:6000: 
USA/FOREIGN POLICY 
Geopolitics of energy. Volume I. ‘1976-2000’. Final report, 
2:59987 (AD-A-038683) 
Geopolitics of energy. Volume II. Overview and options. Final 
report, 2:59988 (AD-A-038684) 
USA/FOSSIL FUELS 
Some geological and political considerations regarding future 
production of domestic fossil fuel energy resources, 2:60007 
(CONF-760744-) 
USA/FUEL FABRICATION PLANTS 
Monthly inspection summary report, 2:59402 (NUREG-0025-15) 
Report to Congress on abnormal occurrences, January-March 
1977, 2:59406 (NUREG-0090-7) 
USA/FUEL REPROCESSING PLANTS 
Monthly inspection summary report, 2:59402 (NUREG-0025-15) 
Report to Congress on abnormal occurrences, January-March 
1977, 2:59406 (NUREG-0090-7) 
USA/GEOTHERMAL DISTRICT HEATING 
Some considerations for geothermal district heating, 2:58875 
(BNL-22977) 
USA/GEOTHERMAL EXPLORATION 
Maps of North American crustal stability and geothermal 
potential, 2:58802 (COO-2441-9) 
USA/GEOTHERMAL RESOURCES 
Utilization of U.S. geothermal resources. Final report, 2:58790 
(EPRI-ER-382(12-76)) 
USA/HEAT FLOW 
New heat-flow contour map of the conterminous United States, 
2:58823 (USGS-OFR-76-756) 
USA/HYDROELECTRIC POWER 
Report on potential hydropower facilities in New England, 
2:60042 (TID-27724) 
USA/INSOLATION 
Insolation and temperature statistics and their influence on the 
= + of solar heating systems and the electric utility interface, 
USA/MINERAL INDUSTRY 
North atlantic regional water resources study. Appendix H. 
Minerals, 2:60931 (AD-A-036629) 
USA/NUCLEAR FACILITIES 
Report to Congress on abnormal occurrences, January-March 
1977, 2:59406 (NUREG-0090-7) 
USA/NUCLEAR POWER PLANTS 
Monthly inspection summary report, 2:59402 (NUREG-0025-15) 
Nuclear power standardization: myth or mandatory, 2:59445 
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Report to Congress on abnormal occurrences, January-March 
1977, 2:59406 (NUREG-0090-7) 
USA/POWER GENERATION 
State energy flow = (All 50 states), 2:60044 (LA-UR-1297) 
USA/POWER PLANTS 
Inventory of power plants in the United States, 2:60040 (FEA/G- 
77/202) 
USA/PRODUCTION 
= eological and political considerations regarding future 
uction of domestic fossil fuel energy resources, 2: 7 
{CONF-760744-) 
USA/PUMPED STORAGE 
Report on potential hydropower facilities in New England, 
2:60042 (TID-27724) 
USA/PWR TYPE REACTORS 
Standardization and its importance to developing a nuclear power 
program, 2:59524 
USA/RESEARCH REACTORS 
Monthly inspection summary report, 2:59402 (NUREG-0025-15) 
USA/SYNTHETIC FUELS 
Some geological and political considerations regarding future 
production of domestic fossil fuel energy resources, 2:60007 
(CONF-760744-) 
USA/SYNTHETIC FUELS INDUSTRY 
General energy setting for synthetic fuels, 2:58594 
USA/TRADE 
Implications of regional development in the Middle East for U.S. 
trade, capital flows, and balance of payments, 2:59898 
USA/TRANSPORTATION SECTOR 
Transportation energy conservation data book: supplement IV, 
2:59955 (ORNL-5249) 
USA/WATER RESOURCES 
National Water Commission: summary of findings and 
recommendations relating to industrial water supplies, 2:60941 
USA/WIND 
Initial wind energy data assessment study, 2:58917 (PB-244132) 
USA/WIND POWER 
High potential of wind as an energy source, 2:58926 
Wind energy mission analysis. Appendix, 2:58925 (SAN/1075-1/2) 
Wind energy mission analysis. Final report, 2:58924 (SAN/1075-1/ 


1) 
USA/WIND POWER PLANTS 
High potential of wind as an energy source, 2:58926 
Wind energy mission analysis. Final report, 2:58924 (SAN/1075-1/ 
1) 


USSR 
See also UKRAINIAN SSR 
USSR/ENERGY 
Project Interdependence: U.S. and world energy outlook through 
1990 (Congressional Research Service report), 2: 5 
USSR/GAS CONDENSATE FIELDS 
Investigation of thermal conductivity of gas condensate of the 
Shatlyk deposit, 2:58409 
USSR/GE EMICAL SURVEYS 
D/H and '*O/'*O ratios of formation waters as indicators of 
water-rock interaction, 2:58837 
Formation conditions of different types of ground waters in 
mountain-folding areas studied by isotopic composition of 
oxygen and carbon, 2:58834 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
USSR/GEOLOGICAL SURVEYS 
Areal extent of carbonate collectors and of the thicknesses of 
Devonian beds in the Pripyat depression, 2:58808 
USSR/GEOTHERMAL GRADIENTS 
Features of the geotemperature field in the crystalline base of the 
Belorussian massif, 2:58890 
USSR/GEOTHERMAL RESOURCES 
Model of unsteady heat and mass transport for estimating the 
geothermal energy resources of Kamchatka, 2:58798 
USSR/HYDROTHERMAL SYSTEMS 
Model of unsteady heat and mass transport for estimating the 
geothermal energy resources of Kamchatka, 2:58798 
Origin of hydrothermal solutions and related propylitization and 
argillization in the areas of tectonomagmatic activity 
(Kamchatka), 2:58814 
USSR/NATURAL GAS DEPOSITS 
Comparative evaluation of the oil and gas potential of the Epi- 
Paleo eozoic basins of the USSR, 2:58078 
uns governing oil and gas accumulations in West Siberia, 
2:58103 
Sedimentary basins of the Far East and the North-East of the 
USSR and their possible oi] and gas content, 2:58097 
USSR/NATURAL GAS INDUSTRY 
Automation systems and improvement of management in the oil 
industry of the USSR, 2:58189 
Integrated planning for exploration, development, production, and 
transportation for rapid expansion of oil field operations, 
$8037 


VALVES/PERFORMANCE TESTING 


Soviet gas industry 1970-1980, 2:58387 
USSR/NUCLEAR POWER 
Principles of systems investigations in nuclear energetics, 2:59456 
(ERDA-tr-303) 
USSR/OIL FIELDS 
Estimation of residual oil after water flooding when spacing the 
wells at different distances, 2:58183 
New aspects in theory and practice of water flooding as applied in 
the USSR oil fields, 2:58191 
USSR/PETROLEUM DEPOSITS 
Comparative evaluation of the oil and gas potential of the Epi- 
Paleozoic basins of the USSR, 2:58078 
a = oil and gas accumulations in West Siberia, 
5810. 


Nonuniformity of distribution of terrigenous rocks of the lower 
Carboniferous period at the Shumouskoye oil deposit, 2:58063 
Paleodeltaic sediments and methods of petroleum exploration in 
the USSR, 2:58088 
Some reguldrities of variation of the properties of oils of 
Mezocanozoic deposits of Azerbaijan, 2:58056 
USSR/PETROLEUM INDUSTRY 
Automation systems and improvement of management in the oil 
industry of the USSR, 2:58189 
Integrated planning for exploration, development, production, and 
a for rapid expansion of oil field operations, 
2:58037 
USSR/THERMAL SPRINGS 
Metal-bearing potential of the acid sulphate-chloride thermal 
springs (hydrotherms) in the Kuril Islands, 2:58831 
USSR/THERMAL WATERS 
Isotopes of hydrogen and oxygen as criteria of the origin of 
natural waters, 2:58835 
USSR/VOLCANOES 
Behavior of Si, Fe, Al, and Ti in hydrothermal solution-rock 
interaction in active volcanoes, 2:58 
USTILAGO/RADIOSENSITIVITY 
Differential chromosomal and mitochondrial DNA synthesis in 
temperature-sensitive mutants of Ustilago maydis, 2:60997 
UTAH/COAL RESERVES 
Utah (Water resources and water rights), 2:60940 
UTAH/OIL SHALE DEPOSITS 
Utah (Water resources and water rights), 2:60940 
UTAH/TERRESTRIAL ECOSYSTEMS 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlen Valley, Northern 
Utah. Progress report, October 1, 1976-September 30, 1977, 
2:60864 (COO-1329-31) 
UTAH/URANIUM DEPOSITS 
Depositional environments as a guide to uranium mineralization in 
the Chinle formation, San Rafael Swell, Utah, 2.98442 
UTAH/WATER RESOURCES 
Utah (Water resources and water rights), 2:60940 
UWMAK DEVICES 
(University of Wisconsin Tokamak.) 
UWMAK DEVICES/SUPERCONDUCTING MAGNETS 
Structural aspects of superconducting fusion magnets, 2:61757 
(BNL-22698) 


Vv 


V-A THEORY 
(Weak interaction theory involving current-current vector-axial vector 
type of interaction.) 
V-A THEORY/ELECTRON-MUON UNIVERSALITY 
General lepton structure with naturalness assumptions, 2:61307 
VACUUM (10(-8) TORR AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM SYSTEMS/CHEMICAL VAPOR DEPOSITION 
Compact vapor deposition system, 2:60366 
VACUUM SYSTEMS/DEGASSING 
Upper bound to the outgassing rate of metal surfaces, 2:60716 
VACUUM SYSTEMS/SEALING MATERIALS 
Modification for sealing Dependex fittings with copper, 2:60753 
VALVES/DESIGN 
Coal gasification valves. Phase I. Component development test 
report, 2:57880 (FE-2355-21) 
VALVYES/MATERIALS TESTING 
Coal gasification valves. Phase I. Refractory materials evaluation. 
Test report, 2:57877 (FE-2355-11) 
VALVES/PERFORMANCE TESTING 
Coal gasification valves. Phase I. Refractory materials evaluation. 
Test report, 2:57877 (FE-2355-11) 
Coal gasification valves. Phase I. Component development test 
report, 2:57880 (FE-2355-21) 





VALVES/QUALITY ASSURANCE 


Coal gasm<ation valves. Phase I. Component development test 
procedure, 2:57878 (FE-2355-12) 
VALVES/QU \LITY ASSURANCE 
Qrzlity ssourance program plan for U.S.Energy Research and 
Development Administration, Phase I (Coal gasification plants), 
2:57879 (FE-2355-18) 
i sh 
Valves and fittin dont plants, 2:58971 
VALVES/SPECI CA 
Valves for thermal power stations. Pt. 2, 2:59599 
VANADIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
absorption analyses of size-classified stack fly ash, 2:60516 
(UCRL-78194) 
VANADIUM/HEALTH HAZARDS 
Review of current information on some ecological and health 
related aspects of the release of trace metals into the 
environment associated with the combustion of coal, 2:60838 
(HASL-320) 
VANADIUM/PERMEABILITY 
Depth distribution and migration of helium in vanadium at 
elevated temperatures, 2:60423 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Comparison of the effect of neutron irradiation on high purity 
vanadium and vanadium oxygen alloys, 2:60413 
Depth distribution and migration of helium in vanadium at 
elevated temperatures, 2:60423 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 2:60425 
VANADIUM 50/ENERGY LEVELS 
Study of the *°V nucleus with the (*He,d), (*He,a), (*He,p), and 
(*He,py) reactions (Angular distribution, 13 and 22 MeV, 
analog states, DWBA, J, 7, spectroscopic factors, angular 
momentum, transitions), 2:61362 (ANL-PHY-1971A) 
VANADIUM 50/ENERGY-LEVEL TRANSITIONS 
Study of the *°V nucleus with the (*He,d), (*He,a), (*He,p), and 
(*He,py) reactions (An ony distribution, 13 and 22 MeV, 
analog states, DWBA, LT factors, angular 
momentum, transitions), oe 6136 2 (ANL-PHY-1971A) 
VANADIUM 51 TARGET/HELIUM 3 REACTIONS 
Study of the *°V nucleus with the (*He,d), (*He,a), (Hep), and 
(*He,py) reactions (An: st distribution, 13 and 22 
analog states, DWBA Ser factors, whe or 
momentum, transitions), ¢ 6136 2 (ANL-PHY-1971A) 
VANADIUM 51 TARGET/NEUTRON REACTIONS 
Cross sections for gamma-ray production by fast neutrons for 22 
elements between Z = 3 and Z = 82, 2:61356 
Fast neutron cross sections of vanadium and an evaluated 
neutronic file, 2:61366 (ANL/NDM-24) 
VANADIUM 52/HIGH SPIN STATES 
Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. ** °*Mn, **Cr, and *? °°V (Branching, J, 77, 
lifetimes), 2:61363 
VANADIUM 52/YRAST STATES 
Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. 54 5®Mn, °*Cr, and 5? *°V (Branching, J, 7, 
lifetimes), 2:61363 
VANADIUM 53/ENERGY LEVELS 
Nuclear data sheets for A= 53, 2:61364 
VANADIUM 53/HIGH SPIN STATES 
Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. ** °*Mn, °*Cr, and *? *°V (Branching, J, 7, 
lifetimes), 2:61363 
VANADIUM 53/YRAST STATES 
Yrast decay schemes from heavy ion + **Ca fusion-evaporation 
reactions. I. ** Mn, **Cr, and ** *°V (Branching, J, 7, 
lifetimes), 2:61363 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/BRAZING 
Titanium braze system for high temperature applications. Final 
technical report 7 May 1974-30 Apr 1976 (Ti-6AI-4V brazed 
with Ti-Zr-Cu alloys), 2:60267 (AD-A-036575) 
VANADIUM ALLOYS/CASTING 
Process for making ceramic molds eee | a metal oxide barrier for 
ie and directional solidification of superalloys (Patent), 


:602 
VANADIUM ALLOYS/ENERGY LEVELS 
Electronic states in the vanadium-ruthenium system, 2:60304 
(SAND-77-0772C) 
VANADIUM BASE ALLOYS/FABRICATION 
Method for the manufacture of a superconductor (Patent; NbsSn 
and V3Gp), 2:60277 
VANADIUM OXIDES/CHEMICAL PREPARATION 
Production and oo of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251 
VANADIUM OXIDES/COLOR 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-1 1251) 


ERA Vol. 2, No. 24 


VANADIUM OXIDES/ELECTRIC CONDUCTIVITY 
Production and “sn” of high-melting lower oxides, 2:60439 
(UCRL-Trans-1125 
VANADIUM OXIDES/HARDNESS 
Production and properties of high-melting lower oxides, 2:60439 
(UCRL-Trans-11251) 
VANADIUM OXIDES/MELTING POINTS 
Production and et he of high-melting lower oxides, 2:60439 
(UCRL-Trans-1125 
VANADIUM SILICIDES/ PHYSICAL RADIATION EFFECTS 
Effect = neutron irradiation on single crystal V3Si, 2:60500 (BNL- 
2 


3015) ; 
VANADIUM SILICIDES/TRANSITION TEMPERATURE 
Superconducting pate and the structural transition in 
compounds with the A-15 lattice, 2:60380 
“= LING/DATA ACQUISITION 
Carpool and buspool matching guide. Fourth ins 2:60131 
(NP-22374) 
VANPOOLING/DATA PROCESSING 
Carpool and buspool matching guide. Fourth edition, 2:60131 
(NP-22374) 
VANPOOLING/FEASIBILITY STUDIES 
Economic feasibility of independent vanpool operations, 2:59945 
(FEA/D-77/014) 
VANPOOLING/INSURANCE 
Regulating and i ane | aaa ride sharing. Final report, 
2:59944 (DOT-TST- 
VANPOOLING/MANUALS 
7 —- program: status report II (3M Company), 
VANPOOLING/PLANNING 
Van pool (Plan for Los Angeles utilizing Commuter Computer 
Services), 2:59970 
VANPOOLING/REGULATIONS 
Regulating and i — pre-arranged ride sharing. Final report, 
2:59944 tees 6T-33) 
VAPORS/RECOVER 
Marine vapor all an energy issue, 2:58288 
VARIABI (BIOLOGICAL) 
See BIOLOGICAL VARIABILITY 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/BATTERY CHARGERS 
Road shock energy converter for charging vehicle batteries 
(Patent), 2:59861 
VEHICLES/DIESEL ENGINES 
Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770430-P5(Draft)) 
VEHICLES/ENERGY CONSERVATION 
Portland Energy Conservation Project. City ——_ 
for saving energy in the government sector, 2 (NP-222)) 
VEHICLES INOMY 
Reduced crude usage through increased MPG and decreased 
VMT for er oe eeeeten, 2:58309 
VEHICLES/GAS 
Three shaft turbine: ae systems for vehicular 
oe. 2:60209 (CONF-770430-P 1(Draft)) 
LES/INVENTORIES 


Transportation energy conservation data book: supplement IV, 
2:59955 (ORNL-5249) 
VEHICLES/SPARK IGNITION ENGINES 
Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770430-P5(Draft)) 
VEHICLES/STRATIFIED CHARGE ENGINES 
Vehicle test and evaluation program of the U.S. Postal Service, 
2:60172 (CONF-770430-P5(Draft)) 
VENEZIANO MODEL/DECAY AMPLITUDES 
Regge spectra, symmetry-breaking effects, and decays of old and 
new mesons in dual resonance amplitudes, 2:61303 
VENEZIANO MODEL/MASS SP 
Regge spectra, symmetry-breaking effects, and decays of old and 
new mesons in dual resonance amplitudes, 2:61303 
VENTILATION 
Evaluation of hoods for low volume-high velocity exhaust 
systems, 2:61103 


(0.75-GeV electron--electron storage ring at Novosibirsk, USSR.) 
VEPP-2/POLARIZED BEAMS 
Study of the radiative polarization of beams in the VEPP-2M 


—— 2:607 
VERMO JPOLLUTION LAWS 
Report on construction of a solid waste ye! recovery facility: 


New England regulatory guide, 2:60730 (NP-22273) 
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VERMONT YANKEE REACTOR/POWER DISTRIBUTION 
Effects of non-haling power operation on Vermont Yankee, 
2:59155 
VERMONT YANKEE REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Vermont Yankee’s radwaste system, 2:59643 
VERTICAL DIVESTITURE/ECONOMIC IMPACT 
Analysis of vertical divestiture, 2:60021 (PB-265999) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VINYL MONOMERS/CHEMICAL REACTIONS 
Process for treating coal and products produced thereby (Patent), 
2:57927 
VINYLBENZENE 
See STYRENE 
VITAMIN A/RADIOSENSITIVITY EFFECTS 
Retinypalmitate synthetase and hydrolase activity in the small 
intestinal mucosa and cell membranes as related to vitamin A 
(Rats), 2:61058 
VITAMIN B GROUP 
See also NICOTINIC ACID 
VITAMIN B GROUP/RADIOSENSITIVITY EFFECTS 
Radioprotective properties of hypoxia after administration of 
a agents (Mice, rats, dogs, gamma radiation), 2:61053 
VITAMIN C 
See ASCORBIC ACID 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VOLCANIC REGIONS/GEOPHYSICAL SURVEYS 
Present state of studies on geothermal power generation, 2:58794 
(CONF-770364-16) 
VOLCANIC ROCKS 
See also ANDESITES 
VOLCANIC ROCKS/HYDROTHERMAL ALTERATION 
Interaction between hot water and silicic rocks in the active 
geothermal area at Wairakei, New Zealand, 2:58903 
VOLCANOES/GEOPHYSICAL SURVEYS 
Observation of temperature and water level in Hakone volcano, 
1972, 2:58819 
VOLCANOCES/POWER POTENTIAL 
Present state of studies on geothermal power generation, 2:58794 
(CONF-770364-16) 
VOLCANOES/ROCK-FLUID INTERACTIONS 
Behavior of Si, Fe, Al, and Ti in hydrothermal solution-rock 
interaction in active volcanoes, 2:58902 
VOLOXIDATION PROCESS 
(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 
VOLOXIDATION PROCESS/MASS TRANSFER 
Dimensional analysis of solids transport and dispersion in a rotary 
kiln, 2:58487 (ORNL/TM-5898) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/ENGINEERED SAFETY SYSTEMS 


Operation of selected safety features of the Fort St. Vrain HTGR, 


2:59244 
VRAIN REACTOR/MULTIPLICATION FACTORS 
Nonlinear subcritical multiplication ai the Fort St. Vrain HTGR, 
2:59242 
VRAIN REACTOR/REACTOR CORES 
Fort St. Vrain core performance, 2:59228 (GA-A-14527) 
Fort St. Vrain core performance, 2:59241 
VRAIN REACTOR/REACTOR OPERATION 
Public Service Company of Colorado 330-MW(e) high- 
temperature gas-cooled reactor research and development 
program. Quarterly progress report for the period ending 
March 31, 1977, 2:59225 (GA-A-14380) 
VRAIN REACTOR/REACTOR START-UP 
Fort St. Vrain startup experience, 2:59240 


Ww 


W BOSON 
See INTERMEDIATE BOSONS 
WAIRAKEI GEOTHERMAL FIELD/HYDROTHERMAL 
ALTERATION 
Interaction between hot water and silicic rocks in the active 
geothermal area at Wairakei, New Zealand, 2:58903 


WASTE PRODUCT UTILIZATION/ENVIRONMENTAL 


WANKEL ENGINES/DESIGN 
Update of the direct injected stratified charge rotary combustion 
engine developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 
WANKEL ENGINES/EXHAUST GASES 
Update of the direct injected stratified charge rotary combustion 
engine developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 
WANKEL ENGINES/RESEARCH PROGRAMS 
Update of the direct injected stratified charge rotary combustion 
engine developments at Curtiss-Wright, 2:60183 (CONF- 
770430-P3(Draft)) 
WARFARE/CIVIL DEFENSE 
Chinese civil defense (People’s Republic of China), 2:61854 
(ORNL-tr-4171) 
WASHINGTON/ELECTRIC POWER 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
WASHINGTON/ENERGY SUPPLIES 
Petroleum supply alternatives for the Northern Tier states through 
1980, 2:58275 (FEA/H-77/183) 
WASHINGTON/FOSSIL-FUEL POWER PLANTS 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
WASHINGTON/GEOTHERMAL ENERGY 
Pacific Northwest geothermal: 1976 review 1977 outlook, 2:58791 
WASHINGTON/URANIUM DEPOSITS 
Discrimination of uranium alteration zones in selected areas by use 
of LANDSAT MSS imagery. Final report, 2:58450 (GJBX- 


4(77)) 
WASTE HEAT/ENVIRONMENTAL IMPACTS 
Determining the ecological effects of power plant cooling, 2:60032 
(CONF-760744-) 
WASTE HEAT/HEAT RECOVERY 
Recuperation of heat from the exhaust air of heating and air 
conditioning installations through regenerative heat exchange, 
2:60100 
Reduced heat consumption of modern open hearth furnaces with 
two-stage regenerators, 2:60155 
Utilization of waste heat in steel plants, 2:60154 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
WASTE MANAGEMENT/COST BENEFIT ANALYSIS 
Cost-effective treatment of a petroleum refinery effluent, 2:58287 
WASTE MANAGEMENT/MANUALS 
Residual waste management research and planning projects, 
2:60732 (PB-266201) 
WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/ENERGY CONSUMPTION 
Energy requirements for refinery wastewater treatment systems, 
2:58222 
WASTE PROCESSING PLANTS/CONSTRUCTION 
Title I preliminary engineering for: A.S.E.F. solid waste to 
methane gas, 2:58606 (CONS/2770-1) 
WASTE PROCESSING PLANTS/COST BENEFIT ANALYSIS 
Cost-benefit analysis of advanced, sanitary sewage treatment at 
Rocky Flats, 2:60873 (RFP-2423) 
WASTE PROCESSING PLANTS/ECONOMICS 
European waste-to-energy systems. Case study of the thermal 
complex of Brive, France, 2:60729 (CONS/2103-5) 
WASTE PROCESSING PLANTS/LEGAL ASPECTS 
Report on construction of a solid waste energy recovery facility: 
New England regulatory guide, 2:60730 (NP-22273) 
WASTE PROCESSING PLANTS/OPERATION 
European waste-to-energy systems. Case study of the thermal 
complex of Brive, France, 2:60729 (CONS/2103-5) 
WASTE PROCESSING PLANTS/PERFORMANCE 
Evropean waste-to-energy systems. Case study of the thermal 
complex of Brive, France, 2:60729 (CONS/2103-5) 
WASTE PROCESSING PLANTS/REGULATORY GUIDES 
Report on construction of a solid waste energy recovery facility: 
New England regulatory guide, 2:60730 (NP-22273) 
WASTE PROCESSING PLANTS/SPECIFICATIONS 
Title I preliminary aa for: A.S.E.F. solid waste to 
methane gas, 2:58606 (CONS/2770-1) 
WASTE PRODUCT UTILIZATION/ECONOMICS 
Solid waste management for energy utilization and resource 
recovery, an economic approach. Working paper No. 26, 
2:60157 (NP-22234) 
WASTE PRODUCT UTILIZATION/ENVIRONMENTAL 
EFFECTS 
Solid waste management for energy utilization and resource 
recovery, an economic approach. Working paper No. 26, 
2:60157 (NP-22234) 





WASTE SOLUTIONS 


WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 
Analysis of the waste water from coke-chemical plants (Book; 64 
refs), 2:57958 
WASTE WATER/SOLVENT EXTRACTION 
Assessment of solvent extraction for treatment of coal gasifier 
wastewater. Progress report (19 refs), 2:57952 (COO-4034-1) 
WASTE WATER/WASTE MANAGEMENT 
Cost-effective treatment of a petroleum refinery effluent, 2:58287 
WASTE WATER/WASTE PROCESSING 
Analysis of the waste water from coke-chemical plants (Book; 64 
refs), 2:57958 
Calculation of the electric field accompanying clarification of 
industrial waste water, 2:58285 
Energy requirements for refinery wastewater treatment systems, 
2:58222 
{ate and development in refinery effluent purification, 2:58297 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
METEORIC WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL ANALYSIS 
Part I. Application of pulse polarography and pulse anodic 
stripping to the determination of selected heavy metals in 
natural waters. Part II. Application of controlled potential 
coulometric techniques to the determination of uranium, 2:60523 
(TID-27709) 
WATER/CORROSIVE EFFECTS 
Corrosion and ESCA studies of uranium after exposure to an RF 
discharge, 2:60396 (UCRL-78939) 
Corrosion control in high pressure steam generators, 2:58228 
Metallic corrosion in mining industry (9 refs.), 2:57990 
Titanium tubing versus refinery and cooling water environments, 
2:58172 
WATER/CRITICAL HEAT FLUX 
Correlations of data on heat transfer crisis in annuli on the basis of 
flow parameters at the inlet, 2:60700 
Generalized equation for critical heat fluxes in free-convection 
boiling of liquids, 2:60698 
WATER/MOLECULAR STRUCTURE 
Nuclear corrections to molecular properties. V. Refinements in ab 
initio normal-coordinate potential energy and property surfaces 
for water and their effect on the vibrational analysis, 2:61206 
WATER/NEUTRON REACTIONS 
Measurement and calculation of seccnadary gamma rays resulting 
from exposure of Fe, Pb, and H2O to the ARERR-1! spectrum, 
2:61503 (ORNL/TM-5678) 
WATER/PURIFICATION 
Study of the effect of ozone on water containing detergents, 
2:60924 (ORNL-tr-4388) 
WATER/RADIATION CHEMISTRY 
Radiation chemistry in condensed phases, 2:60579 
WATER/RADIATION MONITORING 
Applied health physics and safety annual report for 1976, 2:60551 
(ORNL-5310) 
WATER/ROCK-FLUID INTERACTIONS 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:58905 
WATER/ULTRAVIOLET SPECTRA 
Molecular Rydberg states. VII. Water, 2:61188 
WATER/VIBRATIONAL STATES 
Nuclear corrections to molecular properties. V. Refinements in ab 
initio normal-coordinate potential energy and property surfaces 
for water and their effect on the vibrational analysis, 2:61206 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
LWGR TYPE REACTORS 
MURR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WATER COOLED REACTORS/BLOWDOWN 
Evaluation of pressure drop across area changes du: 
blowdown. Quarterly y pro report, January i 1977-March 
31, 1977, 2:59729 (NUREG-0047-8) 
WATER COOLED KEACTORS/FILM BOILING 
— flow boiling heat transfer to water in a vertical annulus, 


ERA Vol. 2, No. 24 


WATER COOLED REACTORS/FUEL CYCLE 
LWR fuel recycle program quarterly progress report, April-June 
1977, 2:58482 (BNWL-2080-5) 


PuO: dissolution problem for LWR plutonium recycle and 
LMFBR fuels: fabrication and reprocessing problems and their 
resolution, 2:58488 (ORNL/TM-5903) 

bh of the light water reactor fuel cycle, 2:58434 (CONF- 


44- 

WATER COOLED REACTORS/FUEL ELEMENTS 
Nuclear reactor core safety device (Patent), 2:59772 
Verification of fuel thermocouple readings during IFA-431 

irradiation, 2:59131 (BNWL-SA-6176) 

WATER COOLED REACTORS/FUEL-CLADDING 
INTERACTIONS 


FRACAS: a subcode for the analysis of fuel pellet-cladding 
mechanical interaction, 2:59147 (TREE-NUREG-1028) 
WATER COOLED REACTORS/RELIABILITY 
Human survival depends on nuclear power, 2:59938 
WATER CURRENT POWER GENERATORS/DESIGN 
Oceans as a source of electricity, 2:60064 
WATER HAMMER/COMPUTER CODES 
DISPL: a software package for one and two spatially dimensioned 
kinetics-diffusion problems, 2:61818 (ANL-77-12) 
WATER HEATERS/DESIGN 
Water heating system including recycle loop (Patent), 2:60144 
WATER HEATERS/ECONOMICS 
Seasonal performance and sna coe of oil or gas-fired boilers 
and furnaces, 2:60084 (BNL- 7 
WATER HEATERS/ENERGY CONSERVATION 
inomer refit kit for domestic water heaters, 2:60107 (TID- 
WATER HEATERS/THERMAL INSULATION 
inner. refit kit for domestic water heaters, 2:60107 (TID- 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
MURR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WATER MODERATED REACTORS/RELIABILITY 
Human survival depends on nuclear power, 2:59938 
WATER POLLUTION/ENVIRONMENTAL TRANSPORT 
Effect of the pollutant burden of waters on the behavior of 
radionuclides, 2:60927 (BNWL-tr-238) 
WATER POLLUTION/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River estuary. 
Annual technical progress report, December 1, 1976-November 
30, 1977, 2:60925 (COO-2529-3) 
WATER POLLUTION ABATEMENT 
State environmental programs: a compendium of Federal and state 
programs prepared for the Congressional delegations, 2:59915 
(PB-266045) 
WATER POLLUTION ABATEMENT/BIBLIOGRAPHIES 
Energy and environmentally appropriate technologies: a 
selectively annotated bibliography. Council of Planning 
Librarians exchange bibliography 1126, 2:59914 (NP-22144) 
WATER RESOURCES 


Impacts of the western drought on regional electricity generation. 
Interim report (Idaho, California, Oregon, and Washington), 
2:60041 (PB.265737) 

WATER RESOURCES/DEMAND FACTORS 

Effects of the drought on California electricity supply and 
demand, 2:60033 (LBL-6356) 

WATER RESOURCES/DISTRICT COOLING 

Water Resources Research Program. District heating and cooling 
utilizing temperature differences of local waters. Preli 
feasibility study for the Chicago 21, South Loop New Town 

roject, 2:59942 (ANL/WR-77-1) 
WATER RESOURCES/DISTRICT HEATING 

Water Resources Research Program. District heating and cooling 
utilizing temperature differences of local waters. Preliminary 
feasibility study for the Chicago 21, South Loop New Town 

roject, 2:59942 (ANL/WR-77-1) 
WATER RESOURCES/GOVERNMENT POLICIES 

Energy, water, and the West, 2:59918 

WATE 2 RESOURCES/LEGAL ASPECTS 

Political considerations surrounding the availability of Montana 

water for industrial use, 2:60934 
WATER RESOURCES/MANAGEMENT 
Reclamation research in the seventies. Research report, 2:60932 
(PB-266257) 
WATER RESOURCES/OIL SHALE INDUSTRY 
Water and the oil shale industry in Colorado, 2:58414 
WATER RIGHTS/ENERGY SOURCE DEVELOPMENT 
Energy, water, and the West, 2:59918 
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WATER RIGHTS/LAWS 
Water resource development: problem or promise (North 
Dakota), 2:60935 
WATER RIGHTS/LEGAL ASPECTS 
Industrial water availability: upper Missouri River water supply 
analysis (Water availability for coal processing), 2:60933 
Industrial water supplies in Arizona (Colorado River Basin), 


2: 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATERFLOODING/SIMULATION 
Compositional simulation study of the SACROC Unit CO, 
Project, 2:58181 
Numerical simulation of complete water drive oil reservoir 
exploitation, 2:58182 
WAVE ENERGY CONVERTERS/DESIGN 
Motion analysis of interlinked articulated bodies floating among 
sea waves, 2:58916 
Oceans as a source of electricity, 2:60064 
Wave power at work, 2:58915 
WAVE ENERGY CONVERTERS/PERFORMANCE 
Harnessing the ocean waves, swells, and tides, 2:58913 
WAVE ENERGY CONVERTERS/TESTING 
Wave power at work, 2:58915 
WAVE POWER 
Effects of nonlinearities on wave power estimates, 2:58914 
WAVE POWER/MATHEMATICAL MODELS 
Harnessing the ocean waves, swells, and tides, 2:58913 
WAVE POWER/USES 
Oceans as a source of electricity, 2:60064 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES/HYDROCRACKING 
Production of thermally stable lubricating oils and low 
temperature fluids by hydrocracking and hydroisomerization, 
2:58269 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEATHER/DATA ACQUISITION 
Test Reference Year (TRY). Final report (Weather data collection 
for building energy demand calculations), 2:60085 (NATO/ 
CCMS-60) 
WEA THER/MODIFICATIONS 
RANN utilization experience (case studies 22 through 31). Final 
report, 2:60841 (PB-263682) 
WEEVILS 
See BEETLES 
WEIZSAECKER FORMULA/ITERATIVE METHODS 
Calculation of the Weizsacker mass-formula parameters on the 
basis of the consistency conditions, 2:61476 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear reactor welding by acoustic emission, May 
1976-March 1977, 2:59573 (NUREG-9035-3) 
WELDED JOINTS/FATIGUE 
Low-cycle fatigue and cyclic deformation behavior of Type 16-8-2 
weld metal at elevated temperature, 2:60324 (CONF-770524-1) 
WELDED JOINTS/FRACTURE PROPERTIES 
Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: Volume II. Part II: Appendices 5-8, 2:60327 
(EPRI-NP-121(Vol.2)(Pt.2)) 
WELDED JOINTS/NONDESTRUCTIVE TESTING 
Nondestructive testing development program quarterly progress 
report for period ending June 30, 1977 (LMF BR), 2:59337 
(ORNL-5322) 
WELDED JOINTS/RELIABILITY 
Damageability of welded joints of heating surfaces of boilers for 
supercritical steam parameters and ways to raise their reliability, 
2:58974 


WELDED JOINTS/RESIDUAL STRESSES 
Relationship between ultrasonic Rayleigh waves and surface 
residual stress, 2:60338 
WELDED JOINTS/TENSILE PROPERTIES 
Fracture toughness data for ferritic nuclear pressure vessel 
materials. Task A: Volume II. Part II: Appendices 5-8, 2:60327 
(EPRI-NP-121(Vol.2)(Pt.2)) 
WELDED JOINTS/ULTRASONIC TESTING 
Development of ultrasonic examination methods for austenitic 
stainless steel weld inspection, 2:60710 
Flaw-size measurement in a weld sample by ultrasonic frequency 
analysis, 2:60711 
WELDED JOINTS/X-RAY RADIOGRAPHY 
Study of x ray and isotopic techniques for boreside radiography of 
tube-to-tubesheet welds, 2:60708 
WELDING 
(All endothermic processes for material joining.) 
See also ELECTRON BEAM WELDING 
WELDING/PROCESS CONTROL 
Overview of advanced process control in welding within ERDA, 
2:60275 (UCRL-79170) 


WELDS 
See WELDED JOINTS 
WELL CASINGS 
ie and composition for cementing casing in a well (Patent), 
58127 
WELL CASINGS/STRESS ANALYSIS 
Determination of the tension load corresponding to the tearing-out 
of the casing tube from its coupling, 2:58165 
WELL CASINGS/TENSILE PROPERTIES 
Determination of the tension load corresponding to the tearing-out 
of the casing tube from its coupling, 2:58165 
WELL CASINGS/THERMAL INSULATION 
Technique for insulating a wellbore with silicate foam (Patent), 
2:58141 
WELL COMPLETION 
oe and composition for cementing casing in a well (Patent), 
:58127 
WELL DRILLING 
See also ROTARY DRILLS 
Challenges and current solutions related to drilling ultra-deep 
wells, 2:58179 
WELL DRILLING/CONTROL SYSTEMS 
Optimal control of drill electric drive, taking into account 
distribution of plant parameters, 2:58160 
WELL DRILLING/DRILL BITS 
Bit performance and tool life in deep well drilling, 2:60745 
Use of diamond bits, 2:60638 
WELL DRILLING/DRILL PIPES 
Investigation of the vibration state of a string of drill pipes in the 
course of drilling with hole purging by air, 2:58155 
WELL DRILLING/DRILLING EQUIPMENT 
View of exploitation and drilling techniques, 2:58859 (CONF- 
770364-14) 
WELL DRILLING/DRILLING FLUIDS 
Clay-free wellbore fluid (Patent), 2:60744 
Drilling fluids program for ultra-deep wells in the United States, 
2:58180 
Environmental aspects of OCS petroleum development, 2:58294 
Investigation of three-phase fluidization with polymer additives, 
2:58152 


WELL DRILLING/MATHEMATICAL MODELS 
Fatigue of Range 3 drill pipe, 2:58145 
WELL DRILLING/OPTIMIZATION 
Determination of optimum profiles of inclined wells, 2:58167 
Optimized drilling applicable worldwide, 2:58134 
WELL LOGGING 
Progress in logging methods, 2:58112 
WELL LOGGING/THERMISTORS 
Continuous logging of temperature gradients, 2:58842 
WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/VALVES 
Subsurface well apparatus (Patent), 2:58129 
WILD ANIMALS/MANAGEMENT 
Polar bear research in the Beaufort Sea, 2:60869 
WIND/AVAILABILITY 
Initial wind energy data assessment study (USA), 2:58917 (PB- 
244132) 
WIND/DATA COMPILATION 
Wind data collection and assessment, 2:58920 (PB-244132) 
WIND/MATHEMATICAL MODELS 
Wind shear extremes, 2:58918 (PB-244132) 
WIND/MONITORING 
Initial wind energy data assessment study (USA), 2:58917 (PB- 
244132) 
Wind data collection and assessment, 2:58920 (PB-244132) 
WIND/TOPOGRAPHY 
Wind fields over terrain irregularities, 2:58919 (PB-244132) 
WIND/VELOCITY 
Atmospheric transport and dispersal at a site dominated by 
complex terrain, 2:60854 
WIND POWER/AVAILABILITY 
High potential of wind as an energy source (USA), 2:58926 
Meteorological studies for wind power: a progress report, 2:58921 
(SAND-77-1255C) 
Wind energy mission analysis. Appendix (USA), 2:58925 (SAN/ 
1075-1/2) 
Wind energy mission analysis. Final report (USA), 2:58924 (SAN/ 
1075-1/1) 
WIND POWER/MONITORING 
Meteorological studies for wind power: a progress report, 2:58921 
(SAND-77-1255C) 
WIND POWER/REVIEWS 
Renewable energy resources, 2:60054 





WIND POWER PLANTS/ECONOMICS 


WIND POWER PLANTS/ECONOMICS 
Effects of initial production quantity and incentives on the cost of 
wind energy, 2:58922 (CONF-770210-9) 
Energy analysis of a wind yf y conversion _ for fuel 
displacement, 2:58923 (ORAU/IEA(M)-77-2 
High potential of wind as an energy source (USA), 2:58926 
Meteorological studies for wind power: a progress report, 2:58921 
(SAND-77-1255C) 
Wind energy mission analysis. Appendix (USA), 2:58925 (SAN/ 
1075-1/2) 
Wind energy mission analysis. Final report (USA), 2:58924 (SAN/ 
1075-1/1) 
WIND POWER PLANTS/EFFICIENCY 
Estimate of the interaction of a limited array of windmills, 2:58929 
(MISU/IMI-DM-16) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Wind energy mission analysis. Appendix (USA), 2:58925 (SAN/ 
1075-1/2) 
Wind energy mission analysis. Final report (USA), 2:58924 (SAN/ 
1075-1/1) 
WIND POWER PLANTS/MATHEMATICAL MODELS 
Coupled dynamics analysis of wind energy systems. Final report, 
2:58930 (N-77-20558 
WIND POWER PLANTS/POWER GENERATION 
Energy analysis of a wind = conversion system for fuel 
displacement, 2:58923 (ORAU/IEA(M)-77-2) 
Estimate of the interaction of a limited array of windmills, 2:58929 
(MISU/IMI-DM-16) 
High potential of wind as an soar oe source (USA), 2:58926 
WIND POWER PLANTS/POWER SYSTEMS 
Energy analysis of a wind —- conversion system for fuel 
displacement, 2:58923 (ORAU/IEA(M)-77-2) 


WIND POWER PLANTS/SITE SELECTION 
Development of a wind energy site selection methodology. 
— report, 3 May-3 December 1976, 2:58939 (RLO/2440- 
76/4) 


Meteorological studies for wind power: a progress report, 2:58921 
(SAND-77-1255C) 
WIND POWER PLANTS/SPECIFICATIONS 
Wind — project development by Electricite de France, 
2:58938 
WIND TUNNELS/DEHUMIDIFIERS 
Study of the application of solar chemical dehumidification system 
to wind tunnel facilities of NASA Lewis Research Center at 
Cleveland, Ohio, 2:58745 (N-77-201 16) 
WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
Wind driven electric power generator (Patent), 2:58932 
WIND TURBINES/AERODYNAMICS 
Estimate of the interaction of a limited array of windmills, 2:58929 
(MISU/IMI-DM-16) 
WIND TURBINES/AIRFOILS 
Analysis of the wind-driven reciprocator, 2:58937 
WIND TURBINES/CONFIGURATION 
Method for increasing the efficiency of the electric generating 
rocess, 2:58936 
WIND TURBINES/COST 
Analysis of the wind-driven reciprocator, 2:58937 
WIND TURBINES/FLYWHEELS 
High a wind turbine with kinetic accumulator (Patent), 


WIND TURBINES/MATHEMATICAL MODELS 

Windmill optimization, 2:58935 
WIND TURBINES/MECHANICAL STRUCTURES 

eis) tower height for a wind driven plant, 2:58931 (PB- 
WIND TURBINES/POWER GENERATION 

Study of Alaskan wind power and its possible applications. 

Same progress report 1 Oct-31 Dec 1975, 2:58927 (PB- 
) 


WIND TURBINES/TURBINE BLADES 
Windmill optimization, 2:58935 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/AIR POLLUTION 


R air pollution impact: a dispersion methodolo 
eloped and applied to energy systems, 2:60839 (ILASA- RM- 


76-22) 
WISCONSIN/ENERGY SUPPLIES 
roleum supply alternatives for the Northern Tier states through 
1980, 2:58275 (FEA/H-77/183) 
WISCONSIN/URBAN AREAS 


ee! impact: a dispersion methodo 
a and applied to energy systems, 2:60839 ( TASA- RM- 
) 
WOOD/ENERGY SUPPLIES 
Energy self-sufficiency ae for the British Columbia forest 
products industry, 2: (PB-266157) 
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WOOD/SOLAR DRYING 
Constructing and o aoe a small solar-heated lumber dryer, 
2:58736 (NP-22362) 
WOOD WASTES/ENERGY SUPPLIES 
Energy self-sufficiency prospects for the British Columbia forest 
a industry, 3.4006 (PB-266157) 


See PERSONNEL 


WWER TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Possibility of power network control by means of nuclear power 
lants, 2:59634 
WWER TYPE REACTORS/REACTOR COOLING SYSTEMS 
Optimization of the circuits and parameters of equipment used in 
the thermal power part of two-loop atomic electric power 
lants with water-water reactors, 2:59202 
WWER-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Acoustic emission testing the primary circulating pumps of the 
WWER nuclear power plant, 2:59210 
WWER-2 REACTOR/P’ ARY COOLANT CIRCUITS 
Acoustic emission testing the primary circulating pumps of the 
WWER nuclear power plant, 2:59210 
WWER-3 REACTOR/PRIMARY COOLANT CIRCUITS 
Acoustic emission testing the primary circulating pumps of the 
WWER nuclear power plant, 2:59210 
WWER-4 REACTOR/P ARY COOLANT CIRCUITS 
Acoustic emission testing the primary circulating pumps of the 
WWER nuclear power plant, 2:59210 
WWER-S REACTOR/P YY COOLANT CIRCUITS 
Acoustic emission testing the primary circulating pumps of the 
WWER nuclear ae plant, 2:59210 
WWER-500 REACT 
See WWER-5 REACTOR 
WWR-C-BUCHAREST REACTOR/POWER DISTRIBUTION 
Determination of power distribution in the IRT-M modified core 
of the VVR-S reactor by using an experimental bundle, 2:59684 
WYOMING/ELECTRIC POWER 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
WYOMING /FOSSIL-FUEL POWER PLANTS 
ELSA: an electric power supply analysis model for the Pacific 
Northwest (Effects of developments), 2:60029 (BNWL- 
2084(RAP-8)) 
WYOMING/LAND USE 
Industrial water availability: western states opportunities and 
problems (Colorado River Basin area of Wyoming and 
interstate water compacts), 2:60936 
WYOMING/WATER URCES 
Industrial water availability: western states opportunities and 
problems (Colorado River Basin area of Wyoming and 
interstate water compacts), 2:60936 


x 


2X DEVICES/FIRST WALL 
Control of first-wall surface conditions in the 2XIIB Magnetic 
Mirror Plasma Confinement experiment, 2:61811 
X RADIATION/BIOLOGICAL SHIELDING 
Radiation shieldin, eg (Patent), 2:60623 
X RADIATION 
Emission computed tomo oe 2:60991 a 12-1121) 
X RADIATION/RES 
Research in nuclear physics at te oo intermediate energies, 
neutrinos, and x-rays. Progress report, April 1976-May 1977 
(Calif. Inst. of La Pasadena), 2:61321 (CALT-63-291A) 
XENON/ADSORPTIO 
Prog ress in areas of relevance } the oa of 
rom reprocessing plants, 2:58518 (BNWL-tr-253) 
XENON/ELECTRON-ATOM COLLISIONS 
Investigation of double ionization of inert-gas atoms by 
simultaneous knockout of s and p electrons by the bombarding 
electron beam, 2:61237 
XENON/EXCITED STATES 
a spectrum of the Xe2 van der Waals molecule, 
XENON/ISOTOPE SEPARATION 
Mound Laboratory activities in chemical and physical research: 
July-December 1976, 2:60546 (MLM-2414) 
XENON/PHOTOELECTRON SPECTROSCOPY 
— spectrum of the Xez van der Waals molecule, 


us effluents 
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XENON/PHOTOLUMINESCENCE 
Photoluminescence decay in solid xenon, 2:60495 
XENON/PION PLUS REACTIONS 
Angular distributions of the protons in the reaction 7* + Xe 
p+xxx at 2.34 GeV/c as a background for the shock-wave 
effect, 2:61278 
XENON/SOLUBILITY 
Solubilities of the noble gases in liquid sodium, 2:59290 (CONF- 
760503-P2) 
XENON IONS/ION-ATOM COLLISIONS 
K-vacancy production in heavy-ion collisions. II. Multiple- and 
single-collision excitation in the 2po molecular orbital (12 to 
470 MeV range), 2:61232 
K-vacancy production in heavy-ion collisions. III. lso excitation 
(12 to 470 MeV range), 2:61233 
XP CELLS/BIOLOGICAL RADIATION EFFECTS 
Excision repair in mammalian cells and the current status of 
xeroderma pigmentosum (uv radiation), 2:61018 (CONF- 
770551-1) 
X-RAY DETECTION/DRIFT CHAMBERS 
Two-dimensional drift chamber, 2:60803 
X-RAY DETECTION/IONIZATION CHAMBERS 
Low self-bias variable gap diode _— 2:60785 
X-RAY FLUORESCENCE ANALY 
In situ x-ray fluorescence and aeliforaium-252 neutron activation 
analysis for marine and terrestrial mineral exploration, 2:60514 
(BNWL-SA-5926) 
X-RAY FLUORESCENCE ANALYSIS/DATA ANALYSIS 
—— of direct peak analysis to energy dispersive x-ray 
uorescence spectra, 2:60808 (BNWL-2277) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
X-RAY SOURCES/LASER-PRODUCED PLASMA 
Laser plasma as a source of soft x rays, 2:61653 
X-RAY SPECTROMETERS/ENERGY RESOLUTION 
Instrumental line width of a bent crystal spectrometer and 
measurement of the Ksub(8) X-ray width, 2:60797 
X-RAY SPECTROMETERS/ERRORS 
Sample positioning effects in x-ray spectrometry, 2:60795 (RFP- 
2683 


X-RAY SPECTROSCOPY/RESEARCH PROGRAMS 
Question of pure or applied research in developing countries, 
:60798 


XYLENES/DENSITY 
Orthobasic specific volumes and heats of vaporization of 
ethylbenzene and paraxylene, 2:58336 
XYLENES/THERMODYNAMIC PROPERTIES 
Orthobasic specific volumes and heats of vaporization of 
ethylbenzene and paraxylene, 2:58336 
XYLENES/VAPO TION HEAT 
Orthobasic specific volumes and heats of vaporization of 
ethylbenzene and paraxylene, 2:58336 


Y 


YANG-MILLS THEORY/GAUGE INVARIANCE 
Symmetry of instanton solutions in gauge theories, 2:61312 
YANG-MILLS THEOR Y/LORENTZ PS 
Symmetry of instanton solutions in gau; : theories, 2:61312 
bio an or THEORY/VACUUM 
— y of ui e fields with several vane al 2:61310 
REACTOR 
“a VERMONT YANKEE REACTOR 
YELLOWSTONE NATIONAL PARK/GEOCHEMICAL 
SURVEYS 
Chemical evidence of subsurface structure and fluid flow in 
eothermal system, 2:58833 
YI (BIO) ICAL) 
See PRODUCTIVITY 
YIELD (NUCLEAR REACTION) 
See NUCLEAR REACTION YIELD 
YTTERBIUM/ACTIVATION ANALYSIS 
Interlaboratory comparison of neutron activation and atomic 
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(Intermac conference, Los Angeles, 
California, United States of America (USA), 
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(Conference on radiation effects in breeder 
reactor structural materials, Scottsdale, 
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analysis, Washington, District of Columbia, 
United States of America (USA), 27 Jun-1 Jul 
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(International discussion meeting of radiation 
effects in superconductors, Argonne, Illinois, 
— States of America (USA), 13-16 Jun 
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(Annual meeting of the Institute of Nuclear 
Materials Management, Washington, District 
of Columbia, United States of America 
(USA), 29 Jun-1 Jul 1977) 

2:58562 See UCRL-79218 

2:58554 See LA-UR-77-1416 

2:58553 See LA-UR-77-1366 

2:58555 See LA-UR-1394 
(International colloquium on refractory 
oxides for high temperature energy sources, 
Odeillo, France, 28 Jun-1 Jul 1977) 
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(7. C. C. Furnas Memorial conference, 
Cambridge, Massachusetts, USA, 20-21 Jun 
1977) 
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(7. triennial world congress of the 

International Federation of Automatic 

Control, Helsinki, Finland, 12-16 Jun 1977) 

2:59989 See BNL-22867 

(2. world congress of Ergophthalmology, 

Stockholm, Sweden, 13-17 Jun 1977) 

2:61100 See UR-3490-1168 

(Conference on ash deposits and corrosion 

due to impurities in combustion gases, 

el New Hampshire, USA, 26 Jun 
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(Nucleon-nucleon interaction meeting, 

Vancouver, Canada, 27-30 Jun 1977) 

2:61332 See LA-UR-77-1525 

(National sediment transport study - 

instrumentation workshop, LaJolla, 
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(NATO-CCMS conference on — economics 
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reliability for computerized control and safety 
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the role of fission products in whole core 
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(13. biennial conference of the American 

Carbon Society, Irvine, California, United 
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of America (USA), 25-29 Jul 1977) 

2:61117 See SAND-77-0083C 

2:60479 See UCRL-79014 

2:60305 See UCRL-79015 

2:60494 See SAND-77-0989C 

2:60458 See SAND-77-0066C 

2:60333 See UCRL-79712(Rev.1) 

2:57861 Institute of Gas Technology, 

Chicago, IL 

2:60489 See LA-UR-77-1527 

2:58593 See LA-UR-77-1502 

2:60365 See UCRL-79586 

2:60598 See LA-UR-77-1566 

2:58432 See LA-UR-77-1615 

2:60361 See LA-UR-77-1900 

(Thermal reactor safety meeting, Sun Valley, 

Idaho, United States of America (USA), 31 

Jul-5 Aug 1977) 

2:59689 See DPSPU-77-30-3 

2:59213 See BNL-NUREG-23000 
: See UCRL-79143 


See LA-UR-77-1758 

See LA-UR-77-1757 
(10. international conference on high energy 
accelerators, Serpukhov, Union of Soviet 
Socialist Republics (USSR), 11-17 Jul 1977) 
2:61787 Dep. NTIS, PC A02/MF A01 





Abstract No. Availability 


(IEEE conference on nuclear and space 
radiation effects, Williamsburg, Virginia, 
United States of America (USA), 12-15 Jul 
1977) 
2:61194 See SAND-77-0242C 
2:60503 See SAND-77-1044c 
(International conference on rare earths and 
actinides, Durham, United Kingdom of Great 
Britain and Northern Ireland (UK), 4-6 Jul 
1977) : 
2:60295 Dep. NTIS, PC A02/MF AOi 
2:60358 See IS-M-99 
(22. annual meeting of the Health Physics 
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City, New Jersey, United States of America 
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(12. intersociety energy conversion 
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of Columbia, United States of America 

(USA), 28 Aug-2 1977) 
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2:59764 See UCRL-79825 
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2:59217 Dep. NTIS, PC A02/MF A0O1 
2:60334 See UCRL-79762 

(2. Pacific area engineering conference, 
Denver, Colorado, United States of America 
(USA), Aug 1977) 

2:57864 Dep. NTIS, PC A02/MF AO1 
(American Chemical Society meeting, 
Chicago, Illinois, —— States of America 
(USA), 29 Aug-2 Sep 1977) 

2:5792 See SAND-77-0555C 
OO seminar on containment of fast 
breeder reactors, San Francisco, California, 
USA, 22-23 Aug 1977) 

2:59722 See LA-UR-77-829 
(Conference on heat and mass transfer in 
buildings, Dubrovnik, Yugoslavia, 29 Aug-3 
Sep 1977) 

2:58749 Purdue Univ., Lafayette, IN 
(Symposium on applications of computer 
methods in engineering, Los Angeles, 
California, USA, 23-26 Aug 1977) 

2:60604 See SAND-77-0907C 

2:61523 See SAND--77-1139C 
(International conference on magnetic alloys 
and oxides, Haifa, Israel, 15-18 Aug 1977) 
2:60359 See IS-M-101 

(American Nuclear Society meeting, 
Chattanooga, Tennessee, USA, 8-10 Aug 
1977) 

2:59227 See GA-A-14493 

2:58558 See SAND-77-1242C 

2:59228 See GA-A-14527 

2:59221 See GA-A-14297 
(International symposium on hydrides for 
energy storage, Geilo, Norway, 14-19 Aug 
1977) 


2:60394 See SAND-77-0481C 
(Conference on new options in energy 
technology, San Francisco, California, USA, 
2-4 Aug 1977 

2:59226 See GA-A-14484 

(Solarcon seminar, San Francisco, California, 
USA, 18-20 Aug 1977) 

2:58750 Dep. NTIS, PC A02/MF AO1 
(Quantum electronics conference, Telluride, 
Colorado, USA, 8-19 Aug 1977) 

2:60648 See UCRL-79904 
(International conference on physics of 
transition metals, Toronto, Canada, 15-18 
Aug 1977) 

2:60304 See SAND-77-0772C 
(International material symposium on 
microstructures of ceramics, Berkeley, 
California, USA, 9 Aug 1977) 

2:60070 See BNWL-SA-6083 

(20. congress of the International Society of 
Limnology, Copenhagen, Denmark, 7-14 Aug 
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Houston, Texas, United States of America 
(USA), 18-22 Sep 1977) 

60635 See SAND-77-1135C 
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(Two-dimensional absorbed phases 
conference, Marseille, France, 6-9 Sep 1977) 
2:60474 See BNL-22804 
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(8. European conference on controlled fusion 
and plasma physics, Prague, Czechoslovakia, 
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(7. international Vac. congress and 3. 
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(ASME-IEEE joint power generation 
conference, Los Angeles, California, USA, 
18-21 Sep 1977) 

2:59319 Dep. NTIS, PC A02/MF A0i 
(International symposium on the monitoring 
of radioactive airborne and liquid releases 
from nuclear facilities, Portoroz, Yugoslavia, 
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(NATO Advanced Study Institute on 
electronic structure and properties of 
polymers, Namur, Belgium, 1-14 Sep 1977) 
2:61241 See LA-UR-77-1613 
(Discussions of the Faraday Society, Oxford, 
UK, 13-15 Sep 1977) 

2:60536 See UCRL-79624 

(3. biennial wind energy conversion systems 
conference, Washington, District of 
Columbia, USA, 19-21 Sep 1977) 

2:58921 See SAND-77-1255C 

(8. international conference on 
organometallic chemistry, Kyoto, Japan, 12- 


See BNL-23133 
(6. international conference on chemical 
vapor deposition, Atlanta, Georgia, USA, 10- 


13 Oct 1977) 
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(Symposium on systems and decision 
— Berkeley, California, USA, 2-4 Oct 
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(International meeting on advanced LMFBR 
fuels, Tucson, Arizona, USA, 10-13 Oct 1977) 
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2:59335 See LA-UR-77-1377 
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(International conference on energy use 
management, Tucson, Arizona, USA, 24-28 
Oct 1977) 
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Hill, New Jersey, USA, 19-20 Oct 1977) 
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dielectric p! Colonie, New York, 
USA, 17-21 Oct 1977) 

2:60499 See UCRL-79760 

(52. annual meeting of the Society of 
Petroleum Engineers, Denver, Colorado, 
USA, 9-12 Oci 1977} 
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(CEA-EDF series of conferences on 
reliability and availability of mechanical 
systems and their components, Paris, France, 
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(Nuclear science symposium, San Francisco, 
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